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The birth of a new era in the timekeeping-publishing industry is represented 
here in "Horological Times." It will be nurtured and cared for in a manner 
comparable to that of the American Watchmakers Institute, for all involved 
know that only the sweetest fruit can be borne by special attention. 

With our special array of writers, areas of our industry will be explored in 
depth, bringing forth knowledge unattainable elsewhere. The antique collec
tor will see articles dealing not only in historical value, but in the working 
explanation and repair of old clocks and watches. Of special interest to the 
collector is the section on Early Watch Mechanisms circa 1750 to 1900. 
Modern mechanical watch repairs will be explained by Masters who spend 
much of their time at the bench. For example, the article in this issue 
dealing with dynamic poise of the balance assembly will enable the journey
man to better regulate watches, and in a shorter period of time. Electro
mechanical and solid state watches will be explored, along with basic knowl
edge of electricity and electronics as applied to these timepieces. Here our 
guest writer explores the variances and characteristics of the quartz crystal. 
Ultrasonics, modern lubrication methods and even articles delving into the 
future will be contained within. 

The worth enclosed within will be invaluable to Institute members, jewelers, 
watchmakers, clockmakers, material distributors, collectors, manufacturer 
and industry executives, school instruction, association members, and indi
vidual subscribers. 

Following is the text which will hopefully fill a void in the Horological 
industry. Relax and enjoy as our special staff of writers explore the depths 
and space of time-yesterday, today, and tomorrow. 
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:Jhe P,.e:Julenb me:J:Jage 
by James H. Broughton 

~- ...... - ... THE THIRTEENTH HOUR 

AWl Bench Course participants must think, "Boy, 
is that instructor lucky. He flies all over the United 
States and all he does is conduct a four-hour bench 
course. What a way to live!" Any one of three other 
A WI Instructors, committed to full-time jobs else
where, could sign his name to this message, and 
probably never change a word. Before each course, a 
six-hour evening is spent going over each of the 80-
odd movements, to be sure that they are operating 
properly. 

Now to "The 13th Hour." Mr. Charles Mann, of 
Tacoma, Washington, requested the bench course that 
I conduct, in Salem, Oregon on Sunday, September 
12 at 8:00 A.M.; in Seattle, Washington on Sunday, 
September 12 at 6:00P.M.; and on Monday, Septem
ber 13 in Spokane, Washington at 6:00 P.M. This 
was no problem, as we often have two bench courses 
in one day, but they are usually in the same place. 
These were in different states. Oh well, thank God for 
jets. 

Being somewhat of the type who likes to plan things 
in advance, I did the following. On September 2, I 
called the airline for my reservations and airline tick
ets. The nice lady said she would have them in the 
mail by Friday, September 3, and she did just that, or 
so the computer said. She assured me that I would 
have the tickets the following Tuesday or Wednesday 
at the latest. The delay could be due to the Labor 
Day weekend. Tuesday and Wednesday came, and no 
tickets; I called the airlines. Thursday came, and no 
tickets; I called the airlines. Friday came, and no 
tickets; I called the airlines. This time the lady was 
very reassuring, saying that the tickets would be there 
by Saturday. I quickly reminded her that my plane 
was to leave at 9:00A.M. Saturday morning, and that 
there was no way I could receive those tickets by mail 
in time for my flight. In turn, she told me that I 
would have to pick up another set at the airport and 
then fight with my credit card company for a refund. 

Another part of "The 13th Hour" was on Friday, 
September 3. I shipped a box to Mr. Mann in Ta
coma, by Blue Label, Air Mail, UPS, which is sup
posed to be guaranteed delivery in three days. This 
box contained all the Technical Material, Certificates, 
Application Blanks, Extension Cords, and meter. 
Mr. Mann called Wednesday evening to tell me the 
box had not arrived. Thursday came, and no box 
was delivered to his home. Friday I checked with 
Mrs. Mann; she informed me that the box had not 
arrived. Knowing full well how UPS works, there was 
no way that box could be delivered before Monday, 
which would be too late. 

I called UPS, our local service. They referred me to 
Cincinnati; they referred me to Chicago, who re
ferred me to Seattle. Seattle checked their docks and 
no box. Seattle told me to call Tacoma, and I did. 
Tacoma checked and they did not have the box, but 
they were expecting another shipment that afternoon 
and would call me back. Tacoma did call me back. 
The shipment they were expecting arrived, but was 
too large for them to go through at that time. It 
would be 5:00 P.M. before they would know. I asked 
them to let Mr. Mann know their findings. At 5:00 
Tacoma time, which is 8:00 P.M. Ohio time, Mrs. 
Mann called to tell me UPS delivered the box to her 
home. Now, being that it was 8:00P.M. Ohio time, 
that was 13 hours before my plane was to leave. 

After all this ordeal with the tickets and the box, I 
had the feeling someone was trying to tell me some
thing. 

I arrived in Seattle, Washington, on time at about 
noon on Saturday. One of the things that had kept 
me going was that my good friend George Lewis had 
told me that we would go fishing for about four or 
five hours. George met me at the airport. On the way 
to pick up my luggage, which contained my fishing 
clothes, George informed me that we would not be 
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going fishing-the tide wasn't right. George must have 
seen the disappointment in my face. He quickly came 
back with plans for the day. We went to his home and 
I met his lovely wife, then went on a nice extended 
sight-seeing tour of Seattle. Man, what a city! 

After the Seattle tour, we were then on our way to 
Tacoma, where I was to be transferred to the car of 
Charles Mann for a short drive to Salem, Oregon. 
That short drive took about five hours. We arrived in 
Salem at about 11:30 P.M. The desk clerk at the 
hotel told us that a couple of the Oregon boys wanted 
us to come to their room as soon as we got in. We 
did. That lasted until 2:00A.M., at which time I told 
them all where to go; I was going to bed. I had now 
been up for 24 hours. 

The first Seminar was to start at 8:00A.M. Sunday 
morning, which meant that I had to be there by 
7:00 A.M. in order to set everything up in time. To 
have time for a shower and a bite to eat, I had to get 
up at 6:00A.M., and that was only four hours sleep. 
Well, I made it through that bench course okay. When 
I had everything packed up it was 1:00 P.M. Mr. Mann 
wanted to drive me to Seattle, but I declined his gra
cious offer. They drove me to Portland, where I took 
a jet to Seattle. The president of the local guild met 
me at the airport and took me to my hotel. 

By the time I checked into the hotel and got a bite to 
eat, it was time for me to set up for the 6:00 P.M. 
Seminar. There was only one thing wrong-Charlie 
Mann had all my things in his car. Charlie didn't 
arrive unti16: IS P.M. 

I was in my room by II :30 P.M. with three guests, 
and we talked until I :00 A.M. I did get a good night's 
sleep at last. I flew to Spokane, where Mr. Ed 
McNally, president of the local guild, met me and 
drove me to my hotel. I was on my way 
home early Tuesday morning and arrived there about 
4:00P.M. Ohio time. 

Now I know what you are thinking-why do it? One 
of the main reasons is that it is something I can do to 
repay AWl for what they have done for me. A second 
reason is that I enjoy every minute of it. Thirdly, 
making new friends and seeing old ones again is one 
of the nicest things that can ever happen to anyone. 

Each time I go on a trip such as this, I meet the nicest 
people in the world, WATCHMAKERS. 

So until next month at this time, I will say, "Have 
you signed up a new member for AWl this month?" 
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Essence of Clock Rep~ir 
by Sean C. "Pat" Monk 

CMW 

THE WESTMINSTER CHIME Part XVIII (D) 

When once again commencing talk on the West
minster Chime, I am reminded, maybe somewhat 
humorously, of the man who came into our shop 
wanting to know if we serviced the "Western Minis
ter" chime. As most of my readers know, the chime 
is Westminster, not "Westminister," and, by no 
means, shall it be called "Western Minister." The 
latter is surely one for the blooper book. 

With that touch of preamble out of the way, we 
shall consider the popular keywound Westminster 
chime, German movement with "floating balance," 
circa 1960 to present, and installed in Ridgeway 
clocks. The latter is manufactured by the Gravely 
Furniture Co., Ridgeway Clocks, Ridgeway, Vir
ginia 24148. Ridgeway, of course, also use a sim
ilar weight-driven movement in their line of floor 
clocks. Parts for their line are available from Ridge
way. As many of their clocks have been widely dis
tributed throughout the country, it would be most 
unwise for the clockman not to fully familiarize 
himself with this movement. 

As we are concerned with the chiming mechanism, 
we shall not dwell on the "going," or running 
mechanism. Nor shall we dwell at length on the 
strike mechanism, other than the manner in which 
it is picked up and released from the chime side. 

To my knowledge, no static nomenclature has been 
established by anyone in the clock field. Bob 
Nelson of Minneapolis, a past president of the 
American Watchmakers Institute, was concerned 
about this lack of technical direction. With this in 
mind, I shall list a number of parts to which we shall 
refer: chime snail, hour strike snail, chime lift 
clover, chime hammer lift cams, chime adjusting 
gears, hour strike release lever, chime release lever, 
hour strike corrector cam, floating balance assem
bly. The last is a separate unit, and this move
ment takes the place of the pendulum assembly. 

(A point of humor-Henry Fried once described the 
floating balance as "looking like a lady jumping up 
and down in a tight skirt." We are not sure that a 
lady would jump up and down in this manner, but 
for the sake of nonprofessional discourse, we shall 
bypass that argument.) 

When working with the movement, don't place the 
movement oh the bench with the floating balance 
assembly down. I have found from bitter firsthand 
experience that it is very easy to break or distort 
the fine pivot wire. Also, the pallet can be damaged. 
Remove the balance assembly immediately (re
moved by two nuts on rear side of plates) and lay 
aside. 

Chime train. This consists of a barrel (first wheel), 
a main (second wheel), and a chime wheel (third 
wheel) having the chime snail on the front side and 
the large chime adjustment gear on the rear side. 
The arbor, of course, is a common one and passes 
completely through the two clock plates. Next 
comes the fourth wheel, its pinion locking with the 
chime (third) wheel. This wheel carries the chime 
lock pin. The fifth wheel meshes with the fourth 
chime wheel pinion and carries the hour lock and 
release pin. 

Chime and strike problems. First, make sure that 
the pins on the fourth and fifth wheels are not miss
ing or bent. Running the hands too fast, especially 
in the full-wound positions, can cause this. Inciden
tally, these wheels can usually be carefully removed 
without complete clock disassembly in order to re
place or correct the pin malady. In addition, con
tinuous chime and strike is often the fault of the 
chime release lever and the hour strike release lever 
being gummed up and not falling under gravity to 
lock the pins. This fault, which I have previously 
stressed in regards to other similar movements, can 
be corrected by running a piece of clean stiff paper 
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Chime and Strike Release Lever 

Figure 1 

between the two levers. These levers are shown in 
Figure 1. Above all, never oil between these two; 
oiling the pivots at the extremities of their common 
arbor, however, is a must. Continuous chime or 
strike can be the result of missing or bent pins on 
the fourth and fifth wheels in the chime train, as 
mentioned. 

Chime out of sequence. If you refer to Figure 2, you 
will observe that there exist four chime adjusting 
gears, two large and two small. The upper gear is 
directly driven from the large chime (third wheel) 
between the plates, the other end of which is at
tached to the one-quarter chime snail on the front 
plate. Note that the upper large gear and lower small 
gear are adjustable, each held by a pair of locking 
screws. We recommend that if it becomes necessary 
to adjust the chime sequence, the upper large gear 
be moved. There are, of course, more teeth on this 
wheel, permitting a finer adjustment. Moving one 
tooth at a time is all that is usually necessary. Some
times this gear is out of adjustment for two reasons: 
(1) it has slipped on its arbor; and/or (2) it has been 
incorrectly positioned by some inexperienced. 
"mechanic." 

Tune and chime. The lower small gear of the chime 
adjusting gears drives the chime hammer lift-cams. 
There are four, one for each of the four notes of the 
Westminster chime. It is impossible for these to 
come out of adjustment as they are securely locked 
at the factory. Examination will show that this is 
done by means of a long holding screw which passes 
down through each of the cams. The sound and tune 
of the chime can be adjusted in the usual way, by 
bending the hammer arms. The hammers should rest 

close to the gong rods, with about one-eighth-inch 
gap. Make sure that the hammers line up with the 
gong rods so that they strike in the center of each. 

Floating Balance Assembly 

Figure 2 

KIENZLE a~soci~ted with 
t1me smce 1822 

Kienzle manufactures 
and services a complete 
line of movements for any 
timing need. Operating on 
a single battery (C cell 
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you an unmatched 
combination of quality 
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delivery. Call or write 
for complete details. 

MOVEMENTS 
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Electronic Bell 
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Electronic Pendulum, 
one movement for pen
dulum lengths up to 21". 
Electronic 24 hr. 
Movements. 
Movements or com
plete Automobile Clocks, 
Timers, Wall and Desk 
Clocks and Watches. 

KIENZLE TIME CORP., INC. 
3334 Commercial Ave., Northbrook, Ill. 60062 

Phones: 312/564-1707 Telex: 72-4461 
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The snails. (1) The hour snail (see Figure 3) is a sim
ple arrangement on the upper left of the front plate. 
Often referred to as the "hour gatherer," its pin 
should pick up the teeth on the hour strike rack 
cleanly. If it has been disturbed, or if its arbor hole 
is slightly worn, it may become necessary to adjust 
its position by slightly bending it with a fine-point 
or angle pliers. (2) The chime snail on the upper 
right of the front plate has an hour strike corrector 

Hour Snail Hour Release Lever Chimes Snail 

Figure 3 

cam fixed on the same arbor and immediately be
hind the chime snail. This is sometimes referred to 
as the three-quarter hour corrector cam and its pur
pose is to correct automatically the chime at the 
three-quarter hour when the clock completes its 
chime cycle, or runs down. (3) Last, but by no 
means least, there exists the chime lift clover. This is 
situated immediately on the center arbor and imme
diately behind the hour wheel, which carries the 
hour strike snail, and is directly in front of the plate. 
The clover has four arms, one each for lifting the 
chime release lever at each quarter. However, it has 
one arm slightly longer than the other three. The 
purpose of this is to ensure that extra lift is given to 
raise the strike release lever at the hour. This also 
permits the lock pin to come out of the slot in the 
hour strike corrector cam, and also allows the hour 
release pin (or lock pin) to free itself from its 
locking plate on the hour strike release lever, allow
ing the hour to strike. 

Figure 3 shows the front plate with snail and lever 
work in place. In the photo, however, the chime 
shut-off mechanism is missing. 

LAW ENFORCEMENT INQUIRY 

A gentleman's yellow gold-filled Elgin I 5/0 size, 
calibre 673 is pictured above. The case number 
is 6515, movement number is R808181, and 
watchmaker's marks are F73157C, FI01555, 
717 56. Please contact AWl Central with any 
information. 
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313 0.92 366 0.96 
323 0.96 367 1.10 
325 0.60 392 0.96 
343 0.96 393 0.96 

PLUS 3% OFF 
DISCOUNT INVOICE ..... 

AU. ORDERS RECEIVED BY MAIL OR PHONE BY 11 ·00 AM 
ARlo SI/IPPED BY UNITED PARCEL SERVICE OR U.S MAIL 
AT 4 ·OO PM THE SAME DAY. 

•POSTAGE PAID ORDER FORMS •FREE DISPlAYS 

•NO SHIPPING CHARGE •FREE TECHNICAL DETAILS 

•NO MINIMUM ORDERS •BONUS PROGRAMS 

SEND YOUR NEXT WATCH BATTERY ORDER TO ...... 

A.G. BARTHOLOMEW, INC. 
BOX 467 

PAINESVIu.E I OHIO 44077 
PHONE (216) 951-8383 
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Ouestions and Answers about SWISS WATCHES 

,, 

Jiznuary 1977 

0. Where can you get precise information on any and all Swiss watches 
and movements? 

A. Write or call WOSIC + 

0. Where can you get assistance on hard-to-find repair parts? 
A. Write or call WOSIC + 

0. Where can you get details of servicing the latest chronograph, self
winding, calendar and other unusual watch movements? 

A. Write or call WOSIC + 

0. Where can you get information on all electronic movements made by 
Ebauches, S.A.? 

A. Write or call WOSIC + 

0. Where can you get Swiss Watch films of interest to jewelers, schools, 
civic groups, consumers generally? 

A. Write or call WOSIC + 

0. Where can you get an experienced speaker for your Guild or 
Association conventions and meetings? 

A. Write or call WOSIC + 

0. Where can you get slides and lecturers for technical seminars, in 
collaboration with your local trade association and watch material 
suppliers? For the scheduled seminar in your area, 

A. Write or call WOSIC + 

0. Where can watch service specialists and watch material suppliers get 
complete information on the interchangeabil ity of watcfi parts produced 
by Ebauches, S.A. 

A. Write or call WOSIC + 

0. Where can training material for Watchmaking Scho0ls be obtained? 
A. Write or call WOSIC + 

Question: What's WOSIC? 
Answer: WOSIC is Watchmakers of Switzerland 

Information Center, Inc. 

0 
~@~O@ 608 Fifth Ave ., New York, NY 10020 • (212) 757-7030 

Horological Times 

~ • • • • l ., 
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SPEEDY AUTOMATIC ~s-~ 
~~s· 

Q. I overhauled an 11 ALAC 17 J. Bulova Automatic 
and the customer complains that it runs 5 to 15 
minutes fast per day. 

My vibrograph timing machine gives me the following: 

dial up-slight out of beat and 1-2 sec. per day 
gain 

dial down-in beat, no gain 

I have checked balance endshake and find it normal. 
Pallet endshake was excessive, but I corrected this. I 
also had demagnetized the movement. 

Samuel M. Fribush 
Randallstown, MD 

A. When a watch behaves so nicely on the timing 
machine and then shows up horribly on the wrist, 
you must first suspect some mrmifest symptoms and 
results. These are, in order: ( 1) mainspring bridle 
(on automatic watches-yours is one) is gripping, 
causing rebanking and hard bouncing off the fork by 
the roller jewel and the banking pins as well; (2) Bad 
isochronal error. This latter is almost always due to a 
badly out-of-poise error in the balance. The hairspring 
too may be cut of center and aggravating this error. 

As it is, I have checked by phone with Bulova and 
they too agree with me. Check the motion of the 
watch when it is fully wound. Time the watch when 
it is fully wound and again time it when the main
spring has been let down considerably; note the 
difference. Also, check the poise of the balance and 
this can done both with a poising tool or if you wish, 
by timing the watch in various positions when the 
spring is both fully wound and when almost run 
dawn. The isochronal and/or poise error will show up 
here as- well. 

.... :::~ 

If all of these fail, send your watch to Ben Matz, 
Bulova Watch Company, 62-10 Woodside A venue, 
Woodside, New York 11370. He will inaugurate a 
diagnosis without charge for you. 

Tank Crystals 

Q. Where can I get a crystal cut for Cartier Tank 
watches? I presently need one rectangular and flat 
measuring 17 x 15 millimeters in glass. Can I purchase 
these in an unbreakable 'material in quantity? 

Paul C. Finne 
Lake Worth, FL 

A. If you will send your bezel for the Cartier Tank 
watch to Sam Greenglass, John A. Poltock, Inc., 
93 Nassau Street, New York, New York 10038, he 
will have one especially cut for you. As for unbreak
able crystals in quantities, he will answer you regarding 
those, although, after numerous inquiries, it does not 
seem possible unless these are standard numbers as 
shown in standard watch crystal (unbreakable) 
catalogues. 

Rotating Bezel Lock 

Q. I have for repair a Cal. 1 OL Longines, 14K y .g. 
case with rotating bezel. There is an extra crown on a 
short threaded stem which screws into the case at 
about 2 o'clock. It has no function whatsoever. Can 
you tell me what the purpose of this is? 

Homer Stafford 
Caseyville, IL 

A. The extra crown around the loose bezel is to 
secure this so that once turned to the designated spot, 
it can be locked in place and not inadvertently shift. 
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Now ... the first professional watch battery system . 
Ideal for every jewelry store battery service center. 

TlffiEPOWER 
Watch 
Battery 
System 
Everything you need 

T .M . 

to operate a battery replace-

Order 
Today 

ment center - all in one package. 
Stocked with your choice of 

Check these features: 

D Universal 
Stock one brand or all brands of watch batteries. Ade
quate space for quantities of all numbers. 

E!~~!!dy 
D Interchangeability 

Timepower interchangeability chart gives cabinet posi
tion for all batteries all brands: Eveready , Mallory, 

D 

Maxell , Ray-0-Vac , Bulova, Timex. Thirty compart
ments give complete coverage for 70 different batteries. 

Stock Control 
Each compartment contains a Reserve Stock Envelope, 
heart of a simple system that provides these benefits : 

A. Signals when it's time to reorder. 
b. Enable you to know how many to reorder. 

D Compact 
Unique TIMEPOWER storage file e-x-p-a-n-d-s as you in
crease your stock. Provides maxi mum capacity in min-

D 

imum space ; size: 10" x 5" , expands up to 24" depth 
as your requirements increase . 

Reference Manual 
The complete battery reference manual lists all battery
operated timepieces , by Factory and Caliber , giving 
proper battery to be used. 

FREE- Eveready Volt Meter with orders 
received within the next thirty days! 

ORDER 

200 Assorted Batteries 
You get a 20% discount on the 200 as
sorted Eveready bat1eries of your choice. 
Get the Timepower system free of extra 
charge . 

ORDER 

120 Assorted Batteries 
You get a 20% dtscount on the 120 as
sorted Eveready batteries of your choice. 
Get th e Ti mepower system for only $10.00 
extra. 

ORDER 

60 Assorted Batteries 
You get a 15% discount on the 60 as
sorted Eveready batteries of your choice. 
Get the Timepower system for only $15.00 
extra. 

Available Exclusively at 
your Borel Distributors 

-----------------------------------------Order from your favorite Borel Distributor: 
Jules Borel & Co .. 
Jules Borel & Co., 
Borel & Frei , 
Otto Frei·Jules Borel, 
Colmans-Borel, 
Borel Pittsburgh, 
D.A S.-Borel, 

1110 Grand Ave., Kansas City, MO. 64106 
121 S.E. 1st Street, Miami, FL. 33131 

315 W. 5th, Los Angeles , CA. 90013 
P.O. Box 796. Oakland, CA. 94604 

648 Huron Ad. Cleveland, OHIO 44115 
308 Clark Bldg .. Pittsburgh , PA. 15222 

15 West 47th , New York , N.Y. 10036 

Hfl 

Name ------ ------------Dale _____ _ 

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

C•ly Stale ZIP------

Check One 

D 
200 BATIERIES 
As ind1cated at nght 
Free TIMEPOWER 

D 120 BATTERIES 
As indicated at nght 
TtMEPOWER- $10 00 

D 60 BATIERIES 
As indicated at right 
TIMEPOWER- $15 00 

P.S. 
Send Free Volt Meter. Too ! 
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Who bnports Bayard Oocks 

Q. Can you help? I am looking for the company that 
handles Bayard Transistor clock movements. I have 
tried the material houses, but they do not know. 

Elmer Fisher 
Gaberville, CA 

A. Enclosed is the only thing that I have on the 
Bayard clock (of any type). It was an article for 
which I made drawings and text in January 1965. 

In a further effort to help you, I contacted the 
French Commercial Attache in New York. He told 
me that no one in the U.S.A. at present represents or 
imports this company's products. At one time the 
Endura Time Corp. did import some clocks. I called 
my contacts there, but they do not import these now. 
As it is, when they did import them, no one had any 
access to any technical material of any types. I hope 
the enclosed will help. 

Pallet Circled Around Escape Wheel Is Not for Banking 

Q. I have a pocket watch, 6 size, made by Continental 
Watch Co. and bearing the letters "J" and "G" on 
either side of a lyre. A shield encompasses this 
marking. It has the serial number 33833. 

I want very much to discover the maker and date of 
manufacture of this movement if possible. 

It also has an odd pallet fork in that the banking pins 
are actually a circle of metal around the escape wheel. 

James Dever 
Winfield, IL 

A. Firstly, the Continental Watch Company at the 
early part of this century and latter part of the 1800's 
was imported by Jules Racine, now the agent for 
Enicar watches. 

The pallet is not unusual. Almost all pallets during 
the last half of the nineteenth century and early part 
of this century had such pallets but it was not for 
the purpose of banking. Rather, this was to POISE 
the pallet. When draw was first introduced, it was 
thought that poising the pallet would assist in this 
action to the banking. Modern engineering deems this 
addition unnecessary. However, this was used, of 
course, only on the better quality watches and 
strangely, on the very cheapest Roskopfs where it 
really was necessary. 

Neuchatalese 

Q. Would you please send me the approximate age 
and manufacturing country of the clock pictured and 
described in this letter. The clock is a 1/4 hour 
strike, 2 hammer, 2 gongs. On the quarter hour, it 
strikes one of each (2) ; half past, 4; quarter of, 6 ; and 
on the hour it strikes the hour on1y, 1 hammer. Thank 
you for your cooperation a,nd good work. 

Neuchatelese 

George Hall 
Chatham,MA 

A. From an inspection of the photograph of the clock 
and its movement, I judge that this clock is either 
Swiss or Austrian with more leaning to the Swiss 
manufacture. The dates would be early 19th centuty. 
It is a nice clock and if (most likely) Swiss, is of the 
Neuchatel area. These are nice items to have, especial
ly in the size you show and list. The Swiss described 
these as "Neuchatelese" clocks. 

Ansonia Jumping Clock 

Q. I have in for repair an Ansonia Wall Clock with a 
patent date of December 14, 1886. At the base of the 
movement, there is a large (5/8 in. diameter) coil 
spring suspended by a hook and engaging the lever of 
a pin pallet escapement. The spring is approximately 
2 in. long and appears to have been broken from a 
longer length. 

It would seem that the escapement received impulses 
from this spring stretching and recoiling in a vertical 
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fashion with perhaps some sort of weight to start the 
movement. There is also a remnant of string tied to 
the lower end of the spring hook and positioned in 
the center of the spring. 

Could you please give me some information about 
this movement? I need to know the correct spring 
length and tension, the weight on the lower end, 
proper engagement of the pallet lever, and how to set 
the proper oscillation for the spring. If you have a 
bulletin or can recommend a publication with this 
information, I would appreciate it. 

StewartS. Smith 
Manassas, VA 

A. What you appear to have is an old ''lumping" 
clock. A number of these, I understand, were made 
by the Ansonia Clock Company in the past. Many 
specimens, mostly "novelty" clocks of the ''lumping" 
variety, have been made in the Black Forest of 
Germany, and are still being made. 

Your clock must be of the keywound variety, the 
power being maintained by a mainspring between the 
plates. The coiled 5/8-inch diameter spring jumps up 
and down with impulses supplied by the pallet and 
subsequent pulls by the coils of the helical spring. 
The latter contracts and expands in conjunction with 
the pallet-escape wheel action. 

The coiled (helical) spring at one time had some ob
ject attached to it at it's extremity, in order to keep it 
in tension. Jumping figures are, of course, popular 
with the German ''iumpers." You would have to 
check with the present Ansonia Clock Company for 
any further information on this. The clock must be 
kept in the vertical position for running and initially 
started by pulling down on the helical spring and 
then releasing. 

(Answer provided by Sean (Pat) Monk.) 

The Poole Clock 

Q. I am working on an old battery clock made by 
Morse Chain Company of Ithaca, N.Y. There is an 
insignia on it marked Poole. It is a type of battery 
clock that I am unfamiliar with. It has a pendulum 
that seems to be operated by a set of contacts con
trolled by a solenoid. I have gotten the mechanical 
part of the clock operating, but I am having trouble 
with the electrical part of it. How can I test the sole
noid to see if it is functioning properly? How should 
the contacts be set? I would appreciate any help you 

could give me on this problem. 

I also have another question on watchmakers' and 
clockmakers' schools. I was apprenticing a master 
clockmaker but he has decided to retire because of 
his health. I would like to further my education, 
especially in starting to learn watchmaking. Could 
you give me a list of several good schools that I could 
write to? I am mainly interested in the New York, 
New Jersey, and Pennsylvania area, but would also 
like several around the country. Could you tell me 
what the requirements are for entering the Bulova 
school of watchmaking, and do they offer courses in 
clockmaking? Thank you for your help. 

Allan Dorfman 
Morristown, NJ 

A. The Poole clock (later bought out by Barr Clock 
Co.) is a very nice electric clock with a free-swinging 
pendulum. However, when it doesn't work, it can be 
frustrating. 

The coil should have a 26 Ohm reading. !fit is too far 
afield from this figure, then you will not have the 
electrical impulse needed to boost the sliding weight 

(Continued on Page 48) 

HER-MIL INC. one PRESENTS 

th~. It onglnay e 
Single phase 
watch lubricant. 
e HER-MIL'S ONE STEP 

offers the improvements 
in lubrication you have 
been looking for! 

e A stable emulsion which 
can not separate, thus 
insuring an even distri
bution of lubrication 
throughout the watch. 

e ONE STEP treatment in 
the final rinse eliminates 
undesirable imbalance in 
the lubricant due to 
"carry over" from the 
inhibitor solution. 

-
one 
1tep 

NON PtASliC 

WATCH 
lUBRICANT 

Nfl WT 8 OZS 

~~-=.::~~ 

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

e The ultimate degree in wetting or deter
gency power. Eliminates "globs" of poly
meric 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 
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QUARTZ OSCILLATORS FOR USE IN 
ELECTRONIC WATCHES 

(all rights reserved by the author) 

Time standards of the world are based upon astr~ ical resonator with an even smaller vibrating motion. 
nomical observations-direct determination of time of It is made in three or four configurations, one of 
day can be obtained only with precise celestial infor- which is very similar in appearance to a metallic 
mation and involved calculations. The next best thing tuning fork. 
(and obviously most commonly used) is to create a 
time base which keeps pace with our celestial obser
vations. The timekeeping machines that keep pace 
are, for the most part, mechanical resonators which 
vibrate or spin at a fixed rate. The more independent 
these are of changes in temperature, atmospheric 
pressure and other miscellaneous changes, the better 
the device will be at tracking the rotation of the 
earth-and telling accurate time. 

Tom M. Hyltin has spent 20 years in the creation, 
development, and use of advanced microelectronic 
devices and systems. During this time, he authored 
articles published in the Proceedings of the IEEE, and 
many other technical journals, as well as contributed 
a chapter on microelectronic radar to the Radar 

Handbook, published by McGraw-Hill. 

He has been keynote speaker at the International 
Electronic Device Conference and a member of the 
Advisory Group on Electronic Device for the U.S. 
government. He is inventor or co-inventor on 18 
patents in the fields of radar, microelectronics, con
sumer electronics, and digital watch technology. 

Mr. Hyltin became president of Micro Display 
Systems, Inc., manufacturer of the SENSOR watch 
line, in 1973 after spending 15 years with Texas 
Instruments. 

The most widely used timekeeping machine, the 
balance wheel, depends upon a large mechanical 
motion for its timekeeping base. A much more 
limited motion is that of the metal tuning fork as 
used in Accutrmfwatches. The quartz crystal used in 
electronic watches is, in reality, just another mechan-

We have all heard the argument "my $9.95 Timex 
keeps as good of time as his $200.00 quartz," and 
know that they can both be adjusted at one point in 
time to be equally accurate. Their ability to main
tain accuracy for long periods is strictly determined 
by the type and the material of the mechanical 
resonator. Figure 1 is arbitrary, but it does approxi
mately represent the capability of these various 
timekeeping machines to keep time. 

Several factors all contribute to the "goodness" of 
the resonator. One is insensitivity to environment. 
A resonator that changes frequency due to changes in 
temperature, atmospheric pressure, or position does 
not make a good timekeeping reference for watches 
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Figure 1. Relative Accuracy of Timekeeping 
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(or other clocks). This was true with the mechanical 
watch balance wheels, and it is also true for quartz 
watches. Beyond sensitivity to environment, however, 
there is another factor which is more dependent upon 
the material itself than anything else, and that is the 
ability of the material to vibrate or oscillate with 
minimum loss of energy. Ignoring the loss of energy, 
a tuning fork made of lead could keep as accurate 
time as one made of the finest steel. However, the 
one made of steel will vibrate many thousands of 
cycles after being struck, and one made of lead would 
vibrate only a few cycles. 

Having to supply extra energy to make up for losses 
is itself a major source of error in mechanical resona
tors, and therefore, the less external energy that is 
required, the more accurate the timekeeping base. 
The term expressing this inherent ability of materials 
to vibrate is referred to as mechanical Q. The lower 
the energy loss in each vibrational cycle, the higher 
the mechanical Q. The mechanical Q of metals is 
from a few thousand for ordinary metals to over 
10,000 for the best tuning fork steel. Quartz at 32 
kHz has a theoretical Q in vacuum of several hundred 
million, although the normal watch quartz has 
an operational Q of 100,000 or so. 

There are materials that have a higher mechanical Q 
than quartz, so why is quartz always the one that is 
used? Quartz is used over materials with a higher 
mechanical Q because of its temperature compen
sating effects and its electrical activity (piezoelec
tricity will be explained in a later paragraph). When 
more accuracy is needed than is available from quartz, 
atomic frequency standards are the only available 
choice. These are complex, cumbersome machines 
that are not, even with the wildest imagination, 
suitable for use in electronic wrist watches. Every 
radio and television station uses quartz to determine 
its frequency of operation. Quartz crystals are ex
cellent for frequency control and will probably not 
be replaced in this capacity in the foreseeable future. 

Quartz is a piezoelectric crystal. That means that it 
has the ability to tum mechanical motion into voltage, 
and voltage into mechanical motion. Several other 
crystal substances besides quartz have this capability, 
but none of them possesses the very high mechanical 
Q and temperature compensation properties of 
quartz. In the tuning fork in the Accutron watch, two 
small coils are required to provide driving power to 
the tuning fork. In quartz, the driving power in and 
frequency output is all provided by the piezoelectric 
effect. 

Assuming the use of a quartz crystal for a watch, the 
first item on a list is the selection of quartz frequency. 
Quartz crystals are manufactured to operate from the 
audio frequency range (a few thousand Hz) to the 
upper end of the television band (150 MHz). The 
selection of a frequency for watch applications is 
therefore arbitrary and depends upon factors such as 
minimizing the physical size and cost of the quartz. 
The impact of the quartz frequency on the accuracy 
of the watch is minimal. Of the two most accurate 
quartz watches that have ever been manufactured, 
one has the quartz oscillating at 16 KHz and the 
other uses quartz at above 4 MHz. Accuracy is in no 
way related to the operating frequency of the quartz, 
but is strictly dependent upon the quality of engi
neering and care that goes into the use of quartz at 
any frequency. 

The large majority of quartz crystals being used in 
digital (and analog quartz) watches today operate at 
3 2 KHz and our discussion of quartz will be devoted 
to quartz that operate at that frequency. Quartz for 
16 KHz is very similar to the 3 2 KHz quartz, except 
slightly larger. Quartz that operates in the 700 KHz 
and 4 MHz range is distinctly different in operating 
mode and appearance. For details of these quartz, 
manufacturers that use quartz at those frequencies 
should be contacted. 

Hermetic r Feed-Thru Quartz 
/ Posts j Tuning Fork 

/oeflection of 
Quartz is 

Exaggerated 

Figure 2. Schematic Drawing of Tuning Fork Quartz 

From the physical appearance of quartz used in 
watches, it is obvious that they are just another 
mechanical resonator. Figure 2 shows a tuning fork 
configuration quartz that looks like a tuning fork. 
The tuning fork configuration has proven to be slight
ly more shock resistant, but also possibly more ex
pensive to manufacture than the configuration that is 
most popular with U.S. manufacturers-the flexural 
mode. This is a vibrating mode very similar to a xylo
phone bar. A drawing of this configuration is shown 
in Figure 3. 
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Figure 3 Schematic Drawing of Flexural Mode Quartz 

The characteristics of a quartz used in a watch are, to 
a large extent, independent of the configuration of 
the quartz. These shared characteristics determine the 
operational performance of quartz in a wrist watch. 
One shared characteristic of all quartz is ageing, 
something that occurs during the entire life of the 
watch. If a quartz watch changes by one second per 
month due to ageing during the first month of opera
tion, then it will also change by one second per 
month during the following two months, and one 
second per month the next four months, etc. This 
logarithmic type of change is shown in Figure 4, and 
it is normally from one second per month to four 
seconds per month change in timekeeping per decade 
change in time. By the time a quartz watch is one 
year old, the error due to ageing problems is negligi
ble. 
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Figure 4. Aging Effects of Quartz 
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Figure 5. Typical Quartz Temperature Characteristics 

The temperature characteristic of quartz varies from 
type to type as does its size. There are vibrational 
modes possible in quartz that vary less than one 
second per month over a temperature of 0° to 50° 
centigrade. Quartz having this broad a temperature 
range is much larger than other types of quartz. The 
temperature-controlling effect of wearing a watch on 
your arm allows a smaller quartz to be used but one 
that also has a narrower temperature range. Typical 
temperature characteristics are shown in Figure 5. 
This indicates that the watch would lose one second 
per day from its nominal timekeeping accuracy when 
the temperature is reduced to 10° centigrade and 
also would lose one second per day when the tem
perature is raised to approximately 43° centigrade. 
Operation of the watch on the wrist tends to main
tain a reasonable constant temperature even though 
the wearer may be in the arctic or in a tropical jungle. 
However, if the watch is removed either where it is 
hot or cold, the timekeeping ability is affected. 
A small number of expensive quartz watches have 
temperature-compensated quartz oscillators. These 
provide ultimate accuracy across a broad temperature 
range. 

Dropping a quartz watch causes changes in time
keeping accuracy just as it does in watches having a 
balance wheel. There are two kinds of damage that 
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can occur at a given shock level. In one type the 
quartz is disturbed but not permanently damaged, as 
shown in the top line of Figure 6. The other type of 
damage results in a permanent change of the quartz, 
and it will not recover to its original timekeeping 
accuracy without the trimmer being readjusted. The 
curves are shown at a 4,000 G shock, somewhat more 
severe than a 3-foot drop to a hardwood floor, as 
specified in the FTC standards. 

Quartz does not suffer from significant gravitational 
effects but it is sensitive to the ambient pressure. For 
this reason, quartz is mounted in a hermetically 
sealed can, either under a complete vacuum or under 
a partial vacuum with helium gas in the can. One of 
the failure modes of quartz is for a slow leak of air 
into the can to occur. This will cause a 20 to 30 
second per day loss by a watch. The curve of pressure 
versus timekeeping for the quartz is shown in Figure 
7. 
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Figure 7. Effect of Internal Pressure on Quartz Frequency 

The effects discussed in Figures 4 through 7 are pri
marily those of the quartz and are reasonably inde
pendent of the circuitry in which the quartz is operat
ing. There are other factors in the digital electronic 
watch which also affect quartz performance, and these 
are summarized in Figures 8 through 11. 

The most dominant factor, other than the quartz, in 
determining the frequency at which the watch 
operates is the trimmer capacitor. A wide tuning 
range is required in order to compensate for the 
manufacturing tolerance of the quartz and provide 
correction for all the other effects listed in Figures 3 
through 11 . Timekeeping of a watch can normally be 
varied plus or minus 10 seconds per day by use of the 

trimmer capacitor, and a normal curve of timekeeping 
versus trimmer rotation is shown in Figure 8. Notice 
that the change in frequency is much greater at the 
low capacitance end than it is at the high capacitance 
end and the effect for the watchmaker will be that in 
a certain portion of the trimmer capacitor tuning 
range, tuning to exact frequency will be very difficult, 
and in other portions it will be significantly easier. 
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READ, TRIM AND ADJUST 
QUARTZ WATCHES 

Model 1000 
YoHec Digital 
Quartz Watch 
Monitor 

• Tests frequency of all watches at 32,768 Hz 
and 786,432 Hz 

• Simple to use 

• High accuracy-Resolution to one second 
per year 

• Real-time LED readout of error in seconds 
per month, fast or slow 

• Integral battery tester 

• Permits adjustments directly on the machine 

• Full service gurantee 

Monitors LED, LCD, and Quartz Analog Movements 

WRITE FOR SPECIFICA TIOIIS TODAY 

99 Hartwell St., West Boylston , MA 01583 617 835-6082 
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Figure 11. Accuracy as Influenced by Battery Voltage 

As was evident in Figure 6 on the effect of shock and 
recovery from shock, there is also a recovery from 
changing frequency of the trimmer as shown in 
Figure 9. Although this is a much smaller effect, 
being able to adjust a watch to accurate timekeeping 
requires setting the watch, letting these effects age 
out and then making the final precise adjustment to 
operating frequency. 

There is another source of error which is dependent 
upon both the battery and the oscillator portion of 

the integrated circuit-the effect of battery voltage 
upon the timekeeping ability of the watch. Figure 10 
shows how the battery voltage varies throughout its 
life. Figu.re 11 shows the effect of battery voltage 
variation on timekeeping. It is necessary that before 
precise adjustment of timekeeping is made, that the 
battery condition be ascertained and that a new bat
tery be used if there is any doubt at all about the life 
remaining in the battery . 

The foregoing discussion is centered on accuracy. Can 
the watch be adjusted to accurate time? Will it stay 
on accurate time? The key questions that should be 
asked are: 

The Quartz -Is it properly designed? 
-Is it manufactured and tested 

with the proper controls? 
-Has it been aged (operated 

3 to 6 months)? 

The Electrical Circuit-Is it properly designed? 
-Is the trimmer capable of the 

necessary resolution for ad
justment? 

-Is the oscillator circuit tem
perature compensated (to 
compensate for quartz varia
tions)? 

The Module Design -Does the module reduce the 
shocks seen by the quartz? 

-Is the voltage seen by the oscil
lator voltage regulated? 

-Are key portions of the oscil
lator's circuit properly shielded 
from stray interference? 

Very few watches can answer yes to all of the above 
factors-it is simply too expensive for the everyday 
watch. 

The results are accuracy: 

The best designs where cbst 
is no factor .... Accuracy .±1 - 2 seconds/month 

Good design in competitive 
price watch . . . . . Accuracy± 10 seconds/. month 

Complete lack of attention to the 
above factors . . . . Accuracy ±30 seconds/month 

Even with quartz, what you get depends upon how 
hard you try. 
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NOW PRICED UNDER A THOUSAND DOLlARS 
The L&R Greiner Micromat with 5:1 electronic lens is the only timing 
machine of its kind priced under $1 ,000. From the outset, the Micromat's 
unique engineering put It in a class of its own before the pnce was ever 
reduced. Every humming part was fully transistorized to facilitate instant 
operation at any time with just the flick of a switch. It was built to handle all 
types of watches Including lever, electric, electronic, electric clocks, and 
tuning fork watches. A special microphone was designed to start and stop 
recording automatically as each watch Is set up and then removed. It has 
wider, clearer paper read-out for spotting problems faster. And a more 
compact, economical electrical system that could run all day without wasting 
electricity. L&R wanted to give you the most for the leaSt. So now, this 
dynamic piece of engineering is the only one of its kind under $1 ,000. And 
that, alone, makes it worth the investment. 

Cas-Ker Co. Langert Bros. Co. 
P. 0. Box 2347 Cincinnati, Ohio 45201 P. 0. Box 27487 Phoenix, Arizona 85061 

Phone: (602) 264-1620 Phone: (513) 241-7073 

AVAILABLE NATIONWIDE FROM THESE FOUR DEALERS 

Esslinger & Co. 
P. 0. Box 3561 St. Paul, Minnesota 55165 

Phone: (612) 224-3348 

The Nest Co. 
915 Olive Street St. Louis, Missouri 63101 

Phone:(314) 241-0770 
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Inside the ~loek Shop 
with James L. Tigner 

PHILOSOPHY AND OBJECTIVES OF A 
NEW CLOCK REPAIR SERIES 

An old-time gardener in our area conducts a popular 
radio show. Every once in a while, instead of talking 
about the culture of African violets, Swiss chard, or 
something like that, he announces that he is going to 
"sit under the arbor." This means he has something 
on his mind, or that he just wants to lean back and 
philosophize on gardening in general. 

"Sitting under the arbor" strikes me as being not a 
bad way to introduce a new series of articles on clock 
repair. Certainly there are arbors aplenty (horological, 
that is) inside any clock shop. And tilting back in the 
old bench chair (maybe with my hands clasped 
behind my head) and philosophizing on clockmaking 
in general and the aims of the column in particular is 
something I shall enjoy, and that hopefully may serve 
to break the ice in our new acquaintanceship. 

Inside the Clock Shop is strictly a "how-to" column. 
No historical bits, no discussions of specific models. 
Coverage of this sort is already admirably handled by 
our good friend Pat Monk in the Essence of Clock 
Repair. 

Primarily, the series is intended for the watchmaker 
who does a clock now and then, but would like to 
improve his skills and knowledge to the point where 
he can increase his output, and at the same time at
tract the more lucrative but demanding jobs. But 
everyone is welcome, and it is hoped that even the 
most experienced may pick up a trick here and there. 
After twenty-five years in the trade, I still read any
thing I can get my hands on, talk with everyone I 
know, and have yet to meet anyone from whom I 
couldn't learn something. 

Respectable and profitable clock repairs can be made 
without elaborate, sophisticated equipment. This is 
not to say, of course, that a fully equipped shop en
joys no advantage. It does. However, all work covered 

in this series can be profitably and well done by 
little more than the tools already owned by most 
watchmakers-a lathe, staking set, a few hand tools. 
In addition, the watchmaker may want to buy two or 
three large cleaning and rinsing pots, as well as a hot 
air hair dryer. Further, he will learn how to make a 
few simple hand tools and fixtures which will widen 
the range of his repair capabilities. There will be no 
major expenditures. 

For those who wish to get a little deeper into clock 
repair, reference will be made from time to time to 
more expensive equipment found in production 
shops. 

What sort of work will we be doing? The practical, 
bread-and-butter jobs routinely performed in any 
successful clock shop-cleaning, bushing, pivot 
polishing, re-pivoting, escapement adjusting, strike 
adjusting, etc. These are the things that make a clock 
tick, whether it is just a common, ordinary, everyday, 
garden variety of clock , or an exotic rarity. And it is 
on these basic repairs that a clockmaker will make his 
living and reputation. Wheel cutting will not be in
cluded. This is more economically left to the specialist. 

Of course, clock repairing is well covered in the stan
dard literature. But times do change, and while many 
of the old procedures are just as good as ever, new 
techniques have appeared, and every clockmaker has 
his own little bag of tricks and shortcuts. I have mine, 
which I will be sharing as the series moves along, and 
I'm sure you have yours. If you will send them in, 
I'll be happy to pass them along so that all of us can 
benefit. My address is given at the end of the article. 

On the subject of literature-a word of caution, and, 
alas, since I am writing myself, the caution must be 
applied equally (no, especially) to Inside the Clock 
Shop. I know that when I was younger and starry-
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eyed, I used to accept as unassailable truth every 
written word of the old masters. On not a few oc
casions, this unspoiled faith had me beating my head 
against a stone wall. How I would have appreciated it 
if somebody had told me that the reason I could 
make no sense to what I was reading was that it made 
no sense! 

For example, while I have the greatest respect for 
Donald De Carle and usually regard his writings as 
models for clarity, I can only suggest that his recom
mendations for adjusting the recoil escapement be 
avoided like the plague. In his Practical Clock Re
pairing, he devotes four and one-half pages and 
thirteen drawings to his subject, and if you were not 
confused before reading his "how-to," you will be 
afterwards. 

In contrast, W. J . Gazeley, in his Watch and Clock 
Escapements does a beautiful job on the same topic, 
taking five pages and six drawings to do it. 

However, in the same book, Gazeley at one time had 
me climbing the walls trying to figure out his drawing 
of the dead-beat escapement. With a 12° space 
between teeth, he allows 1° for drop, 1° for tooth tip 
width, which leaves, he states, 5° for pallet width. If 
anyone tries to draw such an escapement, he will find 
there just isn't any room left for drop. The pallet 
width should have been 4°, the other figures being as 
before. This may seem like a trivial error, but drawing 
the dead-beat escapement is an excellent exercise in 
understanding all escapements, and I can imagine the 
number of people who have been turned off by this 
failure of the figures to add up. 

This same error is made by Goodrich in The Modern 
Clock when he describes the drawing of the pin wheel 
escapement. Both authors have erred in thinking that 
the space between two escape wheel teeth is taken up 
by twice the pallet width, plus the drop, plus a tooth 
tip width; whereas, in fact, it is taken up by twice the 
pallet width, plus twice the drop, plus twice the tooth 
tip width. 

Now because these old masters make a mistake here 
and there doesn't mean that we should deny ourselves 
the vast treasure of accurate, valuable information 
that fills their books. The only point I have tried to 
make is that when you read something that just 
doesn't seem to add up, you may be smarter than you 
think! 

For a correct analysis of the dead-beat escapement, 
read the section on adjustment and repair written by 

Henry Fried in the Horolovar 400-Day Repair Guide, 
which Jessie Coleman once called the best treatment 
of the dead-beat escapement ever written. 

While I'm still "under the arbor," there is one more 
subject I would like to air-the right of the clock
maker to make a decent living at his trade. I believe 
he has that right and that the public today expects 
him to do so. He is entitled to a fair hourly wage, and 
he must use every shortcut and device at his disposal 
for increasing his production-short of botch work. 
And this includes, in many cases, cleaning without 
disassembly. But more on that next month when we 
take up cleaning. 

However, I do not believe a shop can survive the long 
haul on a policy of never disassembling a clock under 
any circumstances. "It takes too long." I knew a 
four-man shop in a large community that prospered 
for a good number of years under such a policy, but 
in the end the owner found himself afraid to answer 
his phone, and he had to close down. His customers 
were ready to kill him. 

A distinction must be drawn, I believe, between new 
and antique clocks. It is not enough just to clean the 
"oldies." How can any mechanism be expected to run 
for one hundred years or more without wear-which 
cannot be eliminated by a bath.. Unless you have a 
hide thick enough to take the complaints, which I 
don't, the only solution is to pull them all the way 
down, and go over them part by part, making what
ever corrections are necessary. 

(Continued on Page 48) 

The man who is always proclaiming 
that he is right is intolerable; the man 
who admits he is wrong is charming. 
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Advanced Horology 
FOR THE YOUNG WATCHMAKER 

by William 0. Smith! Jr. 

When one looks at an escapement drawing (see 
Figure 35) with all the formal degree markings and 
guidelines, one is truly impressed with the complexity 
of the design. The mechanical principles upon which 
the design is based, however, are not so complicated. 
In any case, the formal drawing has great value. As a 
matter of fact, it may be thought of as a road map, to 
be used whenever needed. 

Figure 35 

PART7 

The outstanding mechanic, fortunately, is not always 
willing to just follow a given design, but is interested 
in how the design was derived; what the designer 
may have had in mind; whether or not the design is a 
good one; and, as always, ways in which the design 
may be improved. 

In this article the recoil escapement has again been 

R E c 0 I L E S C A P E M E N T 
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selected as a subject to illustrate certain important 
principles of mechanics. Many other mechanical 
devices would serve as well, but the recoil escapement 
makes an interesting topic and is most familiar to the 
watch and clock repairman. 

The escapement shown is a good one from the stand
point that it has proven itself in operation. This is not 
to say that there are not better escapement designs, 
but the recoil escapement has stood the test of the 
passing years and is much in use today. 

The escape wheel in the mechanism shown turns 
clockwise and there is no provision for any locking of 
the escape tooth. Therefore, the tooth drops directly 
on the impulse face or lifting surface of the pallet. 
After the drop occurs, the inertia of the pendulum 
causes the escape wheel to back up or recoil. From 
this action, its name, "recoil escapement," was 
derived. 

To get at the heart of this mechanism, an under
standing of certain mechanical principles is necessary. 
These principles will be applied in the study to 
follow. The insight gained should prove invaluable in 
solving repair problems of many kinds. 
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Figure 36 

In Figure 36, the direction of forces (F) and (F') is 
shown for the entrance and exit pallets, respectively. 
These forces are the result of the escape teeth acting 
at a specific location on the impulse faces. The 

lengths of the torque arms (L) and (L') for the 
entrance and exit pallets, respectively, are also shown. 
Notice that the torque arms, (L) and (L'), are the 
same length. It should be pointed out, however, that 
the equal length of torque arms will not be main
tained when the escape teeth act upon other parts of 
the impulse faces. The differences in length, though, 
will not be great. 
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Figure 37 

Now look at the effective lever lengths, (1) and (1'), 
of the escape wheel, as shown in Figure 37. These 
effective lever lengths are the result of the escape 
wheel acting upon the entrance and exit impulse 
faces. Notice that the effective levers, (1) and (1'), are 
the same length. It is rather obvious that the designer 
had as an objective not only equal effective lengths 
of verge arms, but also equal effective lengths of 
escape wheel arms at a certain point in the impulse. 
The result is manifested in equal impulse of the verge 
clockwise and counterclockwise. 

To look at it from a mathematical standpoint, equal 
impulse of the verge clockwise and counterclockwise 
will occur only when: 

1/L = 1' /L' 

To further clarify what has just been explained, a 
look at a recoil escapement of different design will 
be of help. (See Figures 38 and 39.) In Figure 38, 
notice that the entrance pallet torque arm (L) is 
longer than the exit pa1let torque arm (L'). Also, 
observe in Figure 39 that the effective lever arm of 
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the escape wheel (1), as it acts upon the entrance 
pallet, is longer than the effective lever (1') as it acts 
upon the exit pallet. Keep in mind that if 1 divided by 
L is equal to l' divided by L', then the clockwise and 
counterclockwise torque of the verge is the same. 

Figure 38 

',1' 

~ J l 
' I 

' ' I 
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For example, say that the verge torque arm lengths 
and escape wheel effective lever lengths are as follows: 

Then 

L =.50 inch 
L' = .40 inch 

1 = 1 inch 
1' = .80 inch 

1/L = 1/.50 = 2, or 2 to 1 ratio 
1'/L' = .80/.40 = 2, or 2 to 1 ratio 

In this example, the calculation proves that the 
clockwise torque is equal to the counterclockwise 
torque of the verge. This, of course, is true only at 
the certain moment of action examined. 

When examining an escapement one must recognize 
that it is the ratio of effective lever lengths that is 
important. In the preceding example, the ratio of 
effective lever lengths is 2 to 1. This simply means 
that the effective lever length of the escape wheel is 
two times the length of the torque arm of the verge. 

In designing or altering an escapement, one may alter 
effective lever lengths but maintain the same torque 
of the verge simply by maintaining the same ratio of 
effective arm lengths. That is, if the torque arm of the 
verge is lengthened and the corresponding effective 
lever of the escape wheel is proportionally length
ened, the same ratio is maintained and no change in 
torque will result. 

Notwithstanding, when the effective lever arms are 
altered and the ratio is changed, then the torque will 
change. 

If, for example, the ratio is made greater (let's say it 
is changed from 2 to 1, to 3 to 1 ), the torque of the 
verge will be less. 

If the ratio is made smaller (let's say it is changed 
from 2 to 1, to 1 to 1 ), then the torque of the verge 
will become greater. 

It is relatively easy to examine each escapement that 
comes in for repair in terms of the effective lever 
length of verge and escape wheel. The knowledge 
gained will be quite valuable because one will discover 
a common thread that runs through all escapement 
designs that will be most helpful in gaining a thorough 
understanding of these mechanisms. 

When doing this, the repairman, in essence, is exam
ining the fundamental characteristics of the mecha
nism which invariably promotes greater insight. Thus, 
when an unusual repair problem presents itself, which 
requires some design knowledge, the superior repair
man is prepared to handle it knowledgeably and with 
dispatch. 

All questions and comments should be addressed to 
William 0. Smith, Jr.; 1304 Briarwood Drive; Cham
paign, IL 61820. 

• 

He who criticizes, be he ever so honest, 
must suggest a practical remedy or he 
soon descends from the height of a 
critic to the level of a common growler. 
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Thiss·eiko 
Technical Library can 

make you a Seiko expert. 

The Seiko Technical Library contains every
thing you need to know about repairing Seiko 
watches. It's complete, very informative and 
easy-to-use. Our 4-volume set includes: 

1. Seiko Watch Technical Guide-Useful 
information outlining the disassembly 
and reassembly of all basic Seiko movements. 

2. Seiko Watch Parts Catalog-A complete 
breakdown of both men's and ladies' watch 
movements. Makes the identification and 
ordering of all Seiko parts simple and easy. 

3. Seiko Watch Parts Interchangeability 
List-Save money on stock parts control 
by knowing the relationships of parts 
common to various Seiko calibres. 

4. Seiko Casing Parts List-How to identify 
and order casing parts such as crowns, 
gaskets, hands, dials, crystals, etc. 

Seiko has a nationwide network of 150 
authorized material distributors who are fully 
stocked with quality Seiko parts. Which means 
you'll have no difficulty getting the parts you 
need whenever you need them-to repair 
any model we sell. 

To get your complete Seiko Technical 
library, send your check or money order for 
$15.00 to: Seiko Time Corporation, Technical 
Service Department, 404 Fifth Avenue, 
New York, N.Y. 10018. SEIKQ 
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FROM THE ORVILLE R. HAGANS 
MANUSCRIPT AND PHOTO LIBRARY 

Part 1 

EARLY WATCH MECHANISMS 
English, French, and Swiss Movements 

of the Period 1750 to 1900 

By Ernest A. Cramer 

During the 17th and 18th centuries, more English 
watchmakers contributed advancements to the 
development of the watch and clock than those from 
any other nation. 

Dr. Robert Hooke, 1635-1703, made possible the use 
of the pendulum to clocks and the hairspring to 
watches. Thomas Tompion, 1638-1713, the Father 
of English Watchmaking, made many improvements 
which made possible a more accurate timepiece. 
Daniel Quare, 1648-1 724, was a great clockmaker and 
maker of fine repeating watches. Honest George 
Graham, 1675-1751, is credited with the invention 
of dead beat anchor escapement, the mercurial pen
dulum, and the cylinder escapement. He also per
fected many astronomical instruments. He, along 
with Tompion, was honored at his death by burial 
in Westminster Abbey. John Harrison, 1693-1770, 
demonstrated that a timepiece could be made which 
would enable navigators to determine the longitude 
at sea within one-half of a degree. For his untiring 
efforts, he was rewarded with a prize of 20,000 
pounds by the English crown. John Ellicott, Thomas 
Mudge, John Arnold, Thrunas Earnshaw, William 
James Frodsham, Edward John Dent, James Ferguson 
Cole, and a host of others have also contributed 
much to the advancement of horology. 

The Verge Escapement 

The earliest form of escapement is the verge or 

spindle, now obsolete. In its application to the watch 
by Peter Henlein of Nuremberg, about 1500, there 
necessitated a right-angle transmission in the train. 
Why it should have been followed for three hundred 
years is very curious, as it would seem natural that 
someone would have thought of an escape wheel 
parallel to the other wheels of the train, certainly 
easier of execution. (Figure 1.) 

Notes on Mechanism 

I. Lower Plate-Inside, all moving parts 
except crown wheel and balance are fitted to this 
plate. 

2. Mainspring Barrel and Cap-Confines steel 
spring, between i 4 and 1 7 inches long, depending on 
diameter. 

3. Barrel Arbor-The axis of the barrel around 
which mainspring is coiled. 

4. Worm Attachment-Spiral arbor connecting 
small wheel at base of mainspring barrel, held in 
position by extended portion of barrel arbor; when 
turned and fusee chain is around barrel, it held the 
proper tension. 

5. Fusee Chain-Invented 1664, is usually 
6 inches to 8 inches long. One inch contains 63 links 
and 4 2 rivets. 

6. Fusee Barrel-Top section-Grooved cone
shaped, fully interposed between mainspring barrel 
and center wheel. In winding, the fusee chain ( origi
nally catgut cord) is drawn from the mainspring when 
fully wound, uncoils the chain from the smaller end 
of the fusee. As it runs down, it gets the benefit of 
increased leverage by reason of the greater diameter 
of the lower part of fusee. 
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THE AMERICAN WATCHMAKERS 
INS·TITUTE OFFERS A PROVEN 

PRACTICAL COURSE OF INSTRUCTION 
THROUGH CORRESPONDENCE 

IN CLOCK REP AIR 

• COMPLETE CURRICULUM 

• OUTSTANDING INSTRUCTORS 

• TRAINING KITS 

•APPROVED FOR VETERANS 

WRITE TODAY 
FOR A COURSE BOOKLET 

AMERICAN WATCHMAKERS INSTITUTE 
DEPARTMENT OF HOME STUDIES 

AWl CENTRAL- BOX 11011 
-ciNCINNATI, OHIO 45211 
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INTRODUCING A WI'S 

SOLID STATE GUIDE 

THIS COMPREHENSM GUIDE PROVIDES MORE THAN ONE HUN
DRED PAGES OF DIRECTIONS FOR SETIING AND OPERATING OVER 
120 SOLID STATE CALIBRES FOR MORE THAN 40 BRAND NAMES 

VALUABLE SERVICE INFORMATION IS PROVIDED FOR CERTAIN BRANDS. AN INDEX OF 
WHERE TO SEND FOR SOLID STATE SERVICE. PARTS AND TECHNICAL INFORMATION IS IN
CLUDED. 

BATTERY INFORMATION AND INSTALLATION DATA FEATURED 

THE GUIDE IS PRINTED ON 8 1-2 X 11" STOCK WHICH IS PUNCHED FOR EASY INSERTION INTO 
A 3-RING LOOSE-LEAF BINDER 

January 1977 

FREE TO A WI MEMBERS 

All AWl MEMBERS WHO PAY THEIR ANNUAL DUES BEFORE MARCH 
1977 Will RECEM A COUPON ENTITliNG THEM TO THE SOliD 
STATE GUIDE ABSOLUTELY FREE AND POSTPAID. THIS COUPON Will 
BE INCLUDED IN YOUR 1977 AWl MEMBERSHIP RENEWAL PACKET. 

IF THE SUPPLY LASTS, THE SOLID STATE GUIDE Will BE AVAILABLE TO 
NON MEMBERS FOR $20.00 AFTER MARCH 1, 19n. 
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7. Lower Section of Fusee Barrel-Teeth mesh 
with center wheel pinion. 

8. Fusee Stop and Cock-Attached to upper 
plate with flexible extension; stops the fusee cap (top 
piece on fusee barrel) from over winding. 

9. Spring and Screw-Keeps extension on 
fusee stop in proper position. 

10. Main Wheel and Pinion. 

11. Cannon Pinion. 

12. Minute and Hour Wheel. 

13. Third Wheel and Pinion. 

14. Contrate Wheel and Pinion-Cogs are paral
lel to its axis, which is at right angles to the axis of 
the wheel into which it gears, the crown wheel. 

15. Crown Wheel-Shaped like a ripsaw. 

16. Crown Wheel Bridge-Screwed to lower 
side of top plate. Crown wheel is suspended between 
this bridge and small extended bridge, also riveted to 
top plate. This bridge also served the verge, which 
contacted the impulses of the crown wheel. 

1 7. Balance Wheel and Verge Staff-The staff 
is a slender cylinder from which projects the pallets, 
two flat steel flags at an angle to each other varying 
from 90 degrees to 115 degrees. 

18. Hairspring-First used in 1658. 

Concerning Balance Brackets 

No two designs of these brackets are alike. Many 
brackets incorporate such motifs as grotesque masks 
or gargoyles, baskets of fruits, flowers, ceremonial 
urns, musical instruments, birds, animals, draped 
flags, armored heads, and miniatures, together with a 
scrolling acanthan leaf and concentric whorls. Dia
monds or colored stones were occasionally center-set. 

The following is a summation of Joseph Sternfeld's 
Translation (condensed) of Die Geschichte der 
Spindel Bruecke Sowie D~ren Austattung, Alexander 
Grosz Article in Uhnnacherkunst, March 15, 1899-
April 1, 1899. 

Verge watch cock (or bridge) is the designation of 
that part of a watch which supports the verge or 
balance staff of escapement and protects it from 
knocks. The first appearance coincides with the 
introduction of portable clocks and pocket watches, 
about the end of the 15th and 15th centuries. 

We differentiate French, English, and Dutch bridges 
according to their shapes. Styles were distinguished 
between those of the Renaissance and 16th and 17th 
centuries in the particular fashion of Louis XIV, as 
the so-called "Paris" bridges. The 18th century styles 
were those of Louis XV and Louis XVI, the 19th 
those of the Directoire, the Empire and Restoration. 
At the beginning, the bridges were very simple in 
shape, rather like the figure "S." Toward the middle 
of the 16th century, more attention was given to 
pattern; they became larger and firmer. The motifs, 
for the most part, were strawberry buds with ex
tending tendrils and twigs. 

Flower Basket 

Mask Urn 

Figure 2 

French bridges adhered to the old types with round 
or oval top with foot or eyelets on each side; these 
date from the invention of the spiral spring. French 
makers adopted this cock as it had the advantage of 
holding more firmly the verge pivots in their holes. 
(See Figure 2). (Continued on Page 32) 

LEARN watchmaking and lewelry 
Choose courses in : Watchmaking . aosses begin every Mondoylhroughout 

CAR£ER Engraving. Jewelry-Diamond Setting . the year. Placement service for 
SKIU.S and Jewelry S1ore Management. New groduales 

GEM CllY COllEGE 
SCHOOL 

OF HOROLOGY 
Ouincv. Illinois 62301 

WRITE FOR 
FREE BULLETIN 

0 
KANSAS CllY SCHOOL 

OF WATCHMAKING 
Main St. 

Mo. 64111 
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AMERICAN WATCHMAKERS INSTITUTE 

MEMBERS MAKING READY 

FOR EUROPEAN TOUR 

Details of the third AWl tour have already been 
worked out. Many members have written and re
quested priority reservations on this limited, member
ship tour. Many who were with us previously have 
reserved space. To help along on this tour will be 
Milt Stevens, AWl's executive secretary. 

In Neuchatel, heart of the Swiss watchmaking indus
try, we will tour the new but already famous horo
Iogical museum at La Chaux-de-Fonds with its old, 
old rarities, which are displayed by the most modem 
means and techniques. Other museum visits will also 
be undertaken. The Watchmakers of Switzerland will 
be our hosts at a special luncheon before our visit 
to the factory at Fontainemelon, where the millions 
of calibres 59, 60, and 120 were produced, to see 
others and how they were made. 

There is a surprise in store for all of you lucky people 
joining the tour. Henry Fried and his lovely wife Tina 
will be along on your travels. You can be sure of bits 
of color, wit, and humor. 

Visits to the world's largest watch, clock, and jewelry 
fair at Basle with over I ,200 exhibitors will be capped 
by a special reception for AWl by the management. 
For others, there are alternate tours, since Basle is 
located at the literal comer of Germany, France, and 
Switzerland. Numerous side trips (to Berne, for 
example) are available. 

Leaving the Basle area, we will tour Switzerland, the 
Alps, Lake Geneva, Interlaaken, Pillon Pass, Lake 
Thun, the Jungfrau, then to Lucerne, and then 
southward to the Italian Switzerland of Lugano, 
Maggiore and beautiful Lake Como, with a ride along 
that romantic body of water and on to Bellagio. 
Milan awaits with its opera, art treasures, and, of 
course, horologically, a reception by the Bulova 
officials. From the marvels of quaint Italy we fly to 

Paris. Here we will tour not only Paris with its won
ders, but the historic and picturesque Chateaux 
countryside that the ordinary tourist always misses 
with woeful regrets. 

In London, the Antiquarian Horological Society will 
be our host at a special meeting at the Science Mu
seum. The British Horological Institute will also host 
us at their beautiful country headquarters. A tour up 
the Thames to the Greenwich Observatory with its 
Zero Meridian and Tampion clocks will be topped 
only by the nearby Navigational Museum with its 
four running, giant, John Harrison marine chronom
eters. These are but a few of the highlights, with 
other equally bright, memorable sights and experi
ences with fellow members also planned. 

For the eaters, all breakfasts will be the full Ameri
can-type, rather than the skimpy continental break
fasts usually provided on other trips. Lunches and 
all dinners are also provided. The tour starts on 
April 22, when Switzerland's weather eases up 
considerably, and ends in the merry month of May 
(on the 8th). For details, contact the AWl office or 
the tour agents, Kuoni Travel, Inc.; 11 East 44th St.; 
New York, New York 1 0017. Their Mr. Elsadek says 
he can provide extras or some variations when need
ed. Hope to see you in April. 

KUONI TRAVEL 
in cooperation with the 

American Watchmakers Institute 
presents 

European Horological Tour 

Neuchatel-Basel 
Milan -Gstaad 

Interlaken-Lake Como 
Paris-Chateaux Country 

London 

Information and Brochure 
available from 

American Watchmakers Institute 

or 

Tour Desk, Kuoni Travel, Inc. 
11 East 44th Street 

New York, New York 10017 
(212) 687-7190 
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English and some Dutch used the round top with one 
foot which assumed a pierced circular bordered 
shape, conforming with the curve of the movement 
plate. A broad-headed screw fastened the bridge in 
place at the foot. 

Ornamentation became more elaborate and fancier. 
Motifs of design were taken from the ancient Greek
all sorts of fantasy animals, dragon heads, satyrs, 
dolphins, birds, flowers, fruit baskets, vases, cornu
copias, lyres, etc., were skillfully pierced out and 
engraved. 

During the second half of the 18th century, the use 
of the end stone (usually a rose diamond) cap or 
coqueret-to use the French term-was introduced. 
The foot of the bridge was gradually reduced in size 
and no longer was pierced. It was engraved to cor
respond to the design on the bridge plate. 

Additional Notes 

The bracket, made from crude brass, was carefully 
outlined. The workmen, and in many instances, 
women, were also allowed to do some of the orna
mental and decorative cutting and engraving. They 
used a tiny drill and saw in order to pierce the design 
through the metal. He or she then carved the detail 
into relief. Each bracket was the fire- or water
gilded. 

The greatly esteemed art of watchmaking was con
ducted by masters recognized on account of their 
ability-both populace and aristocracy-who were 
artists not only in watchmaking, but men who had 
attained high rank in all arts pertaining to the trade, 
including engraving and chasing. Many fine watch 
bridges came from the hands of clever watchmaker 
masters. After 18 2 5, verge construction gave way to 
the improved patent lever escapement, and the golden 
age of watchmaking came to an end. 

Ferdinand Berthoud, 1727-1807 
Abraham Louis Breguet, 1747-1823 
Abraham Vacheron, 1760-1843 

Berthoud, Breguet, and Vacheron contributed much 
to the development of knowledge of time devices. 
Berthoud devised the spring detent escapement. His 
chronometers are masterpieces of fine workmanship. 
He was a prolific writer, and his writing showed that 
he possessed very extensive knowledge and talent. He 
made over 70 chronometers ranging from crude early 
attempts to final forms, not very different from 
modern practice. He was made a member of the 

Institute of France, The Royal Society of London, 
and Chevalier of the Legion of Honor. (Figure 3.) 

Breguet, the Stradivarius of Watchmaking, was one 
of the most famous makers and last of the great 
artist craftsmen. He was the inventor of the form of 
balance spring (hairspring) that bears his name. 
Other achievements of his are the pedometer wind or 
self-winding watch (1780), a shock-absorbing device 
( 1790), perpetual calendars and repeater gongs 
(1795), and Tourbillon type of escapement (1801). 
He gave much attention to telegraphy and electricity. 
All his watches show perfect workmanship, originali
ty of design, and beauty of form. Berthoud wrote in 
1800 that Breguet was the first in Paris to make and 
employ precious stones in his watches. He also was 
the first on the continent to employ ruby cylinders, 
inventing a special design used only by him, probably 
because of the difficulty in making the lower pivot 
jewels, hole and end in one piece. The ingenuity of 
Breguet has never been equaled, and one never 
examines one of his productions without finding new 
evidences of it. Strange as it may seem, he never 
wrote a book or pamphlet on the subject of horology. 

A great many of watches bear the name of Breguet 
falsely; many of them are imitations. His firm sold 
many watches that were made in Switzerland, of 
which no records have been left. Breguet inscribed 
his name and the number of the movement on the 
watches that he made, so that they were scarcely 
visible except under the right light. On enameled 
dials, he used a diamond point, and on silver dials, 
he used diamond dust. 

Abraham Vacheron and Girod (Vacheron and Con
stantin)-have celebrated over 165 years of con
tinuous watch manufacturing. The factory was found
ed in 1785 on the historic Rhone Island in Geneva. 
They specialized in the unusual musical watches, ring 
watches, watches for kings, emperors, and members 
of the English and European courts. They also made 
some unusual enameled watches for kings of Egypt 
and the Maharaja of Patiala. 

The source of power is human emotion. 
Men get what they work for, and in just 
the measure they work for it. The 
measure of success is the measure of 
desire. 
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Dyna111ic Poise 
by Ewell Hartman 

CMW 

BEITER TIMEKEEPING - WITH MORE PROFIT 

Our customers can judge the quality of our work
manship and determine the fairness of our repair 
prices in only two ways-the appearance of the 
watch and how well it keeps time! While the time
keeping is determined, to an extent, by the overall 
condition of the watch, it is finally controlled by the 
"heart" of the timepiece-the balance wheel. If this 
wheel, along with its hairspring, is not poised (bal
anced) as closely as possible, the watch will not 
have the same rate in different positions, or even with 
its changes in mainspring power that take place 
during its daily run. Poising, then, is one of the most 
important steps in adjusting a watch to keep good 
time. 

THE HEARTS OF WATCHES 

Poising a balance wheel on two straight jeweled edges, 
as most of us were taught to do, does not always 
produce the best timekeeping results for a couple of 
reasons. With this method the balance wheel ~s poised 
without the hairspring; as soon as the hairspring is 
assembled to the balance, the complete unit is no 
longer poised because the spring is not poised. When 

the balance is running in the watch, the unit is even 
more out-of-poise because the hairspring is constantly 
moving and creating additional poise errors. 

Poising by the static method (balance wheel not 
moving) is also very laborious and time-consuming for 
many reasons. The slightest bit of oil or foreign matter 
on the pivots of the balance staff or on the poising 
tool can cause the wheel to appear to be in poise 
when it is not ; an almost microscopic flat on the 
pivot can create the san1e effect. Inasmuch as this 
method is somewhat insensitive, it is especially diffi
cult to poise the small balance wheels in ladies' 
watches and in high-frequency watches. 

There is another reason why the old method of 
poising wastes time. When a watchmaker is checking 
and regulating a watch, he may discover an unsatis
factory rate difference between the different posi
tions due to an out-of-poise balance. In order to 
correct this condition, he must remove the hairspring 
stud from the balance cock, remove the hairspring 
from the balance wheel, and clean the wheel before 
he can attempt to poise it. 

Every watchmaker, with a timing machine, has the 
equipment that is needed for poising a balance wheel 
a better way. The dynamic method (balance wheel 
in motion) checks the poise of the balance in the 
watch; therefore, even a slight poise error of the com
plete balance unit can be detected. If a correction 
needs to be made, a minimum amount of time is 
required to do it. In some situations, additional time 
is saved because of the fact that poising is not a 
routine procedure, but one that is followed only 
when the timing record of the various positions of the 
watch indicates a need. 

When poising by the dynamic method, the watch it
self keeps the balance in -motion and it also provides 
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a means of checking its exact perfonnance by means 
of the escapement sounds. Any timing machine can 
be used to compare this performance in the vertical 
(pendant) positions and by this means, determine 
at what point on the balance wheel weight must be 
removed or added to bring the total unit (wheel with 
hairspring) to poise. 

There are ten steps to follow when using the dynamic 
poise method to adjust a watch so that it will keep 
better time. However, it is important for the watch
maker to know the following ten facts so that he will 
understand how the system works. 

How Poise Errors Affect the Rate of a Watch 

(1) Horizontal (dial) positions are not affected 
by an out-of-poise condition. Poise errors are affected 
by gravity only when the watch is in a vertical (pen
dant) position. 

(2) A balance wheel that is out-of-poise will 
change its rate with every change of vertical position 
of the watch. 

(3) A balance wheel that is out-of-poise will 
change its rate with any change in its degrees of 
oscillation. (An oscillation is the total movement of 
the balance from the one point where it reverses 
direction to the other point of reversal. The extent of 
this movement is usually expressed in "degrees," but 
it is sometimes referred to as "turns of motion.") 

(4) The more the balance is out-of-poise, the 
greater will be the differences in rate due to changes 
in position or oscillation. 

(5) An out-of-poise balance produces its fastest 
rate when its heaviest point is at the bottom of the 
wheel (when it is at rest) and when the oscillation is 
as low as possible. 

(6) An out-of-poise balance produces its 
slowest rate when its heaviest point is at the top of 
the wheel and when the oscillation is as low as possi
ble. 

(7) An out-of-poise balance produces a rate 
approximately halfway between the fastest and the 
slowest rates when its heaviest point is halfway 
between the top and the bottom of the wheel. 

(8) As the balance changes from a low oscil
lation to a higher one, the fastest rate becomes in
creasingly slower or the slowest rate becomes in-
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Figure 1. Comparison of amplitudes (one direction), oscil
lations (total of both directions), and "turns of motion." 

creasingly faster. However, when the balance reaches 
an oscillation of exactly 440 degrees (approximately 
1 ~ turns of motion as seen in Figure 1), the heavy 
point does not affect the rate in any position of the 
watch because the tendency to gain during part of the 
arc and the tendency to lose during the other part of 
the arc offset each other. As the oscillation increases 
beyond 440 degrees, the fastest rate continues to get 
slower or the slowest rate continues to get faster. 
If a watch is so regulated that with an oscillation of 
440 degrees, the rate is "zero," then a rate that was 
"fast" with a low oscillation (under 440 degrees) will 
change to "slow" with a high oscillation (over 440 
degrees). (See Figure 2.) If the rate is "slow" with a 
low oscillation, it will change to "fast" with a high 
oscillation. 

S40" 
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4 .. 0. 
+- 0 5[(. 
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+ 20 .nc 

1ao• 
+ ,o .nc 

qo• 
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Figure 2. Timing machine tape showing effect of increasing 
the oscillations of an out-of-poise balance wheel from 

90 degrees to 540 degrees. 
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(9) The heavy point on a balance wheel can be 
determined by knowing the rates in the various 
vertical positions of the watch and by knowing 
whether the oscillations are "low" or "high." This is 
the dynamic method of detecting poise errors. (See 
Figure 3.) 

(1 0) The dynamic method can be used only if 
the watch is in proper running order. Dynamic 
poising of a good watch is done just before fmal 
(personal) regulation. 

The steps in dynamic poising must be followed in the 
order given. However, as you become familiar with 
the system, you will find ways to combine your ideas 
with these and thereby save additional time. You will 
also discover that even though this procedure appears 
to be very detailed, it actually may take as little as 
ten minute's time on many jobs. 

0 

I 

+ 
IIND£R H·O" OVE.R 440" 

Figure 3. Effects that a heavy point on balance will have on 
rate, according to its position on the wheel and the degree 

of oscillation. 

Dynamic Method of Detecting and Correcting Poise 
Errors 

(I) Properly overhaul the watch, including 
cleaning, oiling, demagnetizing, trueing the hair
spring, placing the balance in beat, and closing the 
regulator pins (to the point where light can just 
barely be seen between the hairspring and the pins
this is best checked with a seven- to ten-power 
Ioupe while the watch is running). (See Figure 4.) It 
is important that all of the above steps be followed 
and that they be done in the order given; otherwise, 
the rates of the various positions may be affected by 
mechanical conditions in addition to poise errors. 

0 / 

' 

Figure 4. Regulator pins with too much clearance for hair· 
spring. Need to be closed in direction of arrows. 

(2) Wind the watch fully and check the rates 
in the following positions: 

Good-quality wrist watch-dial up, "3" 
down, and "12" down 

Fine-quality wrist watch (or chronometer) 
-dial up, dial down, "3" down, "9" down, 
and "12" down. 

Good-quality pocket watch-dial up, pen
dant up, pendant right, and pendant left 

Railroad-quality pocket watch-dial up, 
dial down, pendant up, pendant right and 
pendant left 

If the vertical (pendant) positions show more dif
ference between the rates than is acceptable for the 
quality of the watch, it will be necessary to poise the 
balance. As poise errors do not affect the rates in 
horizontal positions, use dial down as the "true" rate 
of the balance wheel. Regulate the watch to approxi
mately a "zero" rate in this position. (See Figure 5.) 

(3) Release the mainspring until the balance 
is oscillating just under 360 degrees (less than one 
"turn") in a vertical position. This may be a bit 
difficult to deteonine with fast-beat watches. In any 
event there must be a noticeable decrease in the 
degrees of oscillation. It is important to know that 
oscillations as low as 180 degrees (one-half "turn"), 
or below, are not desirable as the escapement is 
inefficient with a very low balance motion, and the 
hairspring is not moving in a near-normal running 
pattern. (Refer to Figure 1.) 
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DID YOU HEAR WHAT HAPPENED 
WHEN WATCHMAKERS 

PRESSED THIS BUTTON LAST YEAR? 

8ULOVA 

Just one year after we introduced our unique 
VC-1 0, hundreds of jewelers are cleaning 
up on watch cleaning as they never did 
before'lt's easy to understand why. There's 
never been a Watch Cleaner like the Bulova 
VC-10 before. It's a fully automatic Watch 
Cleaner that saves you time ... saves you 
labor . . . and makes you more money than 
old-fashioned cleaners. 

The VC-10 can handle up to 20 assem
bled watch movements at one time. It can 
also accept travel alarm clocks, pocket 
watches and other clock movements. After 
you push the starter button, the complete 
cleaning, rinsing and drying cycle takes just 
30 minutes till the VC-10 automatically turns 
itself off. From start to stop, you never touch 
the movements. The cleaning solutions 
automatically move through 
their cycles, in a perfectly cal
ibrated pre-programmed 
system that requires no 
effort on your part, 
yet produces absolute 
cleaning. 

MULTI-FREQUENCY INFRASONICS 
COUPLED WITH VACUUM ASSURES 
ABSOLUTE CLEANING! 

In order to attain absolute cleaning (the 
removal of all contaminants from a move-

vc- 10 

i J 
Bu Lo' I A VC-10. movements in the cleaning chamber are 

v /"\ • under partial vacuum. The individual clean-
A Fully Automatic ing and rinsing liquids also op~rate under 

h . partral vacuum. Cleanrng and nnsrng solu-Watc Clean ang tions can be used twenty to thirty times over. 

Mini-factory' FIVE STAGE AUTOMATIC ClEANING! 
· • After the button is pushed, automatic 

Hundreds of Watchmakers programming takes over. The unit goes 
cleaned up with it last year. through a five stage automatrc cleaning ,-. h_J 

..., cycle: one wash, three rinses and one 
1 5: > _ }Y.'f;/ high-speed drying stage. At the conclu

sion, it shuts itself off. 
USE WITH All WATCH lUBRICANTS! 

The VC-10 has been engineered to work 
with all of the latest watch lubricants' 
A LOT OF PROFIT IN A liTTlE SPACE! 

The VC-10 is only 29W' high; 17" wide; 
14" deep and easily wheels around on its 
heavy-duty chrome casters. Complete sys
tem, all accessories included. The VC-1 0 is 
fully assembled. 
BUILT TO LAST! 

Everything about the VC-1 0, from its steel 
framing and transparent Plexiglas (you can 
see everything at work!) to the special Vlton 
hoses that are resistant to almost all stand
ard commercially available anhydrous (wa-

,f terless) cleaning and rinsing solutions are 
made of the highest quality materials under 
the most exacting standards. 

ment) our engineers have discovered after years of testing 
that it is necessary to employ multi-frequency cleaning action. 
The VC-10 has been designed with a cleaning frequency 
ranging from 5 to 20,000 cycles per second. Our research 
has shown that to thoroughly clean any given movement it 
is necessary to employ low frequencies for soft contaminants, 
high frequencies for brittle contaminants, and medium fre
quencies for general cleaning. During cleaning, the watch 

FREE IN-STORE DEMONSTRATION! 
Your Bulova Watchmaster salesman will be happy to 

give you a complete demonstration in your store at no 
obligation. Easy payment terms and trade-in allowances 
are available. Call or write us now for free literature. 
WATCHMASTER® PRODUCTS 
DIVISION OF BULOVA WATCH COMPANY, INC. 
62-10 Woodside Avenue, Woodside, NY 11377 (212) 335-6000 
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Figure 5. Position, not affected by poise errors, for regulating 
watch to "zero" rate. 
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Figure 6. Numbering of eight watch positions for recording 
vertical rates. 

Figure 7. Starting position for recording vertical rates. (No. 1 ). 

Figure 8. Microphone positioned one-eighth turn clockwise 
for recording vertical rates. (No. 2). 

( 4) Place the watch on the microphone again 
and record the vertical rates (for a short time) in each 
of eight positions. (See Figure 6.) Begin with the stem 
(pendant) up, calling this position "1," (see Figure 7) 
and turn the microphone 45 degrees (one-eighth turn) 
clockwise (see Figure 8) for each recording. 

(5) Determine, from the timing tape, in which 
position the watch had the fastest rate. (See Figure 9.) 
(Note: If using a timing machine with a meter instead 
of a tape, it is equally easy to fmd the fastest position 
by pressing the "readout" button and making a note 
of the rates for each of the eight positions.) In the 
position showing the fastest rate, the heavy point of 
the balance will be at the bottom of the wheel when 
it is at rest. The position directly opposite this 
"fastest" position should show the "slowest" rate. 
(As an example, position "7" is opposite position 
"3"-see Figure 6.) If the opposite position is not 
the slowest one, look for a mechanical error that was 
overlooked during overhaul, such as the hairspring 
touching something or an escapement error. If a 
mechanical error is found and corrected, recheck 
the rates in the eight positions to verify that the 
same position is still showing the fastest rate. 

(6) Release all mainspring power so that the 
balance is at rest, with the fork resting midway 
between the banking pins. (Note: The balance may be 
"held" in the "rest position" rather than release the 
mainspring power.) 

(7) Return the watch to the microphone and 
turn it to the position in which it had the fastest 
rate. (Note: The watch may be "held" in this position 
without the aid of the microphone.) 
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Figure 9. Timing machine tape showing watch position that 
produced fastest rate. 

(8) Place an object which will give a vertical 
guideline on the bench in front of the watch and 
position it so that its perpendicular edge is exactly 
centered over the balance jewel. (See Figure 10.) 
Observe the exact point on the balance wheel that is 
directly under the balance pivot, as indicated by the 
perpendicular edge. (See Figure 11.) This is the heavy 
point of the balance unit. Keep an accurate mental 
picture of this exact point, or mark the wheel with a 
tiny dot of ink. 

"""' ,' ~· 
L ! ----------- J 

Figure 10. Positioning of a vertical guideline with perpen
dicular edge centered over balance iPwel. 

Figure 11. Close-up view showing heavy point on balance 
wheel (directly under balance pivot) as indicated by 

perpendicular edge. 

(9) Place the balance cock, with balance 
attached, on a tac. (See Figure 12 .) Inasmuch as the 
regulator pins have been closed and the watch regu
lated in a horizontal position, it is easy to determine 
whether weight should be removed at the heavy point 
or added directly opposite (180 degrees) this point. 
(If this is a screwless balance, weight can only be 
removed from the heavy point.) If the regulator is on 
center or on the fast side of the balance cock, remove 
weight at the heavy point. If, however, the regulator 
is on the slow side of the balance cock, the watch was 
tending to gain and it would be preferable to add 
weight directly opposite the heavy point. By ob
serving whether the differences between the fastest 
and slowest positions were "great" or "small," it is 
possible to know whether to remove (or add) a 
"great" or "small" amount of weight in the poising 
operation. 

(1 0) Replace the balance unit and wind the 
watch fully. The watch will now need to be reregu
lated to "zero" in the dial-down position as the 
weight of the balance wheel has been changed. 
Recheck the rates in all eight vertical positions. If 
too little weight was removed from the heavy point 
on the wheel, the same watch position will show the 
fastest rate but the difference between this and the 
slowest rate will not be as great. 

If, however, too much weight was removed from the 
heavy point on the wheel, the fastest watch position 
will have become the slowest position. (In some 
instances, the heavy point will change to another lo
cation even when the proper amount of weight has 
been removed or added.) If necessary, follow through 

(Continued on Page 48) 
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~$Y~Y$~~ 
THE WATCHMAKERS ROLE IN THE SOLID 

STATE ELECTRONIC TIMEPIECE EXPLOSION 

Nothing in horological history has shaken the world 
like the sudden advent of solid state electronic time
pieces with no moving parts. This development is 
sudden when compared to other major developments 
which took many years to accomplish. In less than a 
decade, this watch has come from a whispered possi
bility to a reality affecting millions throughout the 
world. 

The American Watchmakers Institute has been at
tempting to follow developments in order to keep 
its members informed and advised as to the effect 
these watches will have on those involved in servicing 
and selling timepieces. During the past six years, the 
AWl has sent representatives to many manufacturers 
to keep informed, and also to keep the manufacturers 
aware of the vast storehouse of knowledge and ability 
incorporated in its members. These representatives 
have advised manufacturers of the necessity of using 
standard acceptable nomenclature and marking 
modules with caliber numbers and other pertinent 
information. 

Due to the rapid changes in these timepieces, where 
today's accurate information may be obsolete tomor
row, the AWl has been reluctant to initiate expensive 
programs to teach servicing procedures. They have 
been waiting for the "dust to settle" somewhat. 
Many of the well-established brand name watch com
panies have been slow to become involved because 
they hesitate to risk their reputations in such an 
unstable field. 

The reasons for the fast fluctuating developments in 
this field, in comparison to the mechanical watch 
field, are easy to understand. When a company was 
formed to manufacture a mechanical watch, it usually 
meant acquiring a building and obtaining tools made 
for the manufacturing of watch parts only. Changes 
in design meant retooling or designing new machines 

by Robert A. Nelson 

CMW 

to manufacture the needed parts. However, in manu
facture of solid state electronic watches, all the tools, 
equipment, and knowledge are already in operation. 
All that is needed is to lay out the necessary design 
on the circuit drawing board, or obtain the necessary 
components from specialized manufacturers, and 
assemble the product on bonding machines. This 
writer has personal contact with a company, oper
ating in a relatively small building, where all the 
designing, manufacturing and assembly necessary to 
make a solid state watch are being done for another 
product. Only the laying out of the proper circuitry 
would have to be done to make electronic watches. 

Many of the present problems in the solid state watch 
business are due to the relative ease of manufacture 
for firms already in production of similar equipment. 
Firms who have not had the background and expe
rience in marketing timekeeping products, and in pro
viding the service which customers have been accus
stomed to receiving, are experiencing the greatest 
difficulties. Retailers who have normally received 
service from the manufacturer of the products they 
sell have found themselves caught in the middle if the 
manufacturer goes out of business or cannot supply 
service. Hundreds of thousands of customers are 
learning that they have watches which cannot be 
serviced, or cannot be sufficiently identified to 
purchase replacement batteries. Reports state that 
more than 100 companies in the U.S. have been 
involved in the manufacture of these watches; it is 
those who can solve the marketing and service prob
lems who will likely survive. 

At this point in time, a few facts have emerged and 
are reported here as seen by those attempting to get 
an overview of the whole solid state electronic watch 
picture. 
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1. Solid state timepieces are for real; they are 
here to stay, although certain changes will be neces
sary before they are universally accepted and replace 
mechanical watches. 

2. Reliability and availability of service has to 
this time been too unsatisfactory to make solid state 
watches universally acceptable. 

3. The main motive for purchasing these time
pieces has been the novelty factor and the publicity 
hinting that watches without moving parts will be 
trouble-free. 

4. Difficulty in reading the time, whether due to 
the necessity of pushing a button, visibility in all light 
conditions, or digital versus analog, will have to be 
overcome before these watches will be generally 
acceptable. 

5. Length of battery life, especially on LED's, is 
not satisfactory on most models. 

6. Many companies which have been, or present
ly are, manufacturing these timepieces will discon
tinue. Competition and financial problems are af
fecting many, while deliberate decisions to discon
tinue in favor of other products will affect some. 

7. Presently the watchmaker's role in servicing 
solid state electronic watches is limited to battery 
replacement, module exchange, minor repair or 
replacement of push buttons and crystal replacement. 
Even these procedures are hampered by the lack of 
information or availability of parts. 

8. Regulating of timekeeping by the average 
watchmaker is not very practical at this time. The 
trimmer capacitors used for this purpose are not con
sistent in either rate change or direction. Timing 
machines are expensive and limited in the models 
they will record. 

9. The whole field will remain in a state of flux 
for some time, due to many new developments. 
1\.m.ong these are new types of oscillators, both quartz 
md electronic; new read-out methods incorporating 

analog dials and more readable digits; added features 
such as calculators, paging devices, radios, message 
transmitters and receivers, body function monitoring 
devices, preprogrammed alarm systems, and more. 

10. The great majority of these timepieces now in 
use will likely be discarded in the next three to five 
years. This will be due to module failure which can
not be repaired or easily replaced, and poor quality 
cases. An unanswered question is whether the owner 
will replace it with another electronic watch of better 
quality or a mechanical watch of proven quality. 

This writer would like to conclude with a few words 
of speculation and advice to watchmakers. 

Acceptance and sales of solid state electronic watches 
will continue to increase rapidly for another year or 
two due to novelty and availability. Dissatisfaction 
with many of the present models will then cause a 
slowdown until eventual improvements will be proven 
and acceptance will again cause a rise. The electronic 
industry, who developed this marvel and brought 
about the revolution, will not lie down and die just 
because the public does not universally accept the 
present product. They will yield to consumer de
mands for reliability, practicability, and aesthetics, 
and do wh~t is necessary to make the product uni
versally acceptable. How long this will take is specula
tive, of course, but once the novelty aspect has worn 
off and the major problems corrected, look for a 
steady increase which will greatly affect the mechan
ical watch industry. 

Nothing is gained by watchmakers shunning the elec
tronics. Stay abreast of developments and learn to do 
that which can be done profitably, such as changing 
batteries and in some cases, exchanging modules. 
Become informed of the basic principles involved in 
these watches by reading technical articles, such as 
that appearing in another section of this "Horological 
Times," which is the first of a series on this subject. 
Attend seminars and informative programs whenever 
possible, and make a study of basic electricity and 
electronics. It is essential that present watchmakers 
become conversant with this new breed of watches in 

(Continued on Page 49) 

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

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

Phone (813) 870-3180 
B. RUSH APPLE co. 3851 W. Kennedy Boulevard - Tampa, Florida 33609 
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BOOK REVIEW 

by Henry B. Fried 

I I 

La Bulle-Clock Horologerie Electrique-Ses createurs 
Son historie, Brevets-fabrication-reparation. Addenda 
pour techniciens et collectionneurs, par Henry L. 
Belmont, Editions Millot & Cie. Besancon, Limited 
to 1000 copies. 11 in. x 8 1/2 in. Hard covers. Pro
fusely illustrated. Available in the U.S.A. through 
Chas. Terwilliger, Box 399, Bronxville, N.Y. 10708. 
$17.00 for hard cover, $12.50 for plasticized covered 
edition. 

Upon seeing a Bulle electric clock for the first time, 
one feels compelled to own one. It has the elegance 
of a fine precision pendulum clock, and the eye
catching motion of its magnetically impelled pendu
lum has that mystique which makes a clock "col
lectible." 

Henry L. Belmont, one of France's foremost watch 
manufacturers (Yema International), is also a well
known antiquarian horologist. Mr. Belmont has been 
captivated by the intriguing history of these French
made timepieces and has long been researching the 
important background information, patent applica
tions, and examples of Bulle clocks, with their 
variations in mechanical-electrical systems, case 
styles, and repair procedures. 

In the spring of 1974 when this reviewer was in 
Besancon, Mr. Belmont showed me the wealth of 
material he had collected. All of our persuasive 
powers were directed toward having him edit and 
publish his information in one book. The result is a 
comprehensive collection of biographical material, 
along with the technical development of this unusual 
clock, the commercial enterprise of the Bulle Com
pany (with an excerpt from its catalogue indicating 
style variations), illustrations for maintenance and 
repair, and sundry related technical articles. 

For the most part, the book is in French, with five 
pages in English, including an article by A. Mitchel 
of the Electrical Horology Group of the (British) 
Antiquarian Horological Society. 

The book is in five chapters, the first of which deals 
with biographies of Favre-Bulle and Marcel Moulin, 
creators of the Bulle clock. A second chapter re
counts the formation and development of the com
pany and the various technical developments which 
brought the Bulle clock to reliable performance 
standards. 

A third chapter reproduces catalogue material which 
should be helpful in identifying models and the 
individual trade names given to them. 

The fourth chapter should provide great satisfaction 
to those who maintain, repair, or restore these clocks. 
This section contains instructional material of a 
practical nature for use by watch- and clockmakers 
in correctly setting up the clocks. Illustrations of the 
various testing equipment, meters, and batteries used 
are also included here. Fortunately for monolingual 
Americans, much of this section is in English. As it is, 
the many patent drawings and other illustrations are 
very clearly detailed, and some are drawn isometrical
ly, consequently needing no translation. 

A few pages of the catalogue section give details and 
prices at the time of offering. The author, Henry L. 
Belmont, often provides footnote comments to aug
ment or clarify the text. Bulle clocks were varied in 
style-there were clocks that struck the hours, plus 
wall, table, boudoir, ship's, art deco, marbled, Louis 
XIV marquetry, mantle sets, and school clocks. Most 
had half seconds pendulums, but others also had 
longer pendulums, and some secondary clocks. 

A bibliography for further study is also included. This 
is a quality book production, which is required 
reading for anyone interested in electrical horology. 

Paris Junior College 
"'One of the largest . oldest and best 
equipped Watchmaking, Stone Setting and 
Jewelry Repair Schools in America" 

• State Supporled ·· Non·proft1 lnsft1utlon 
• Low tultloo rate -- S50.00 per month 

(IMth no out·ol·slate tul~on) 
• G 1 Approved 
• Jol.mevmon Instructors 
• QuortOOy enrollment dotes 
• Year ·round lralnlnc 
• Modem FacUlties 
• Mamed Student Housing Available 
• Stale and Federal approval fQ( Hoodlcapped 
• Rnanciol Aid Available to Eligible Students 

Write 
for more 

Information 

COURSES OFFERED INCLUDE: 

Watchmaking ·• Jewelry Repair 

Stone Setting 

PARIS JUNIOR COLLEGE 
Departm~nl or WaLchmU:ing - Jewelry Te~hnology 

Paris, Texas 75460 
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A.W.I. MUSEUM AND YOU 

Orville R. Hagans, Curator 

You and your fellow horologists have created an 
Educational Institution to collect, preserve and 
exhibit horological specimens. Within the structure 
of the Museum a learning environment is being 
developed to broaden the knowledge and apprecia
tion by the profession and the public of time recording 
devices since the beginning of time. 

Your Museum has plans on its drafting board to fully 
document the history of horology in all of its phases 
to make it a monument to our profession. We have 
made a good start by making it an "active" Museum
conducted tours for organized groups such as clubs, 
churches, school and youth groups; classrooms for 
special lecture and technical sessions for those in 
our profession. 

We are sorely in need of clocks, watches and related 
items. The pieces do not necessarily have to be 
elaborate; we need all types in order to properly 
depict the progress of TIME. Gifts received will be 
appraised at present market value, and the gifts are 
tax deductible. Those interested in making a gift 
should contact me regarding what they intend to 
donate before sending it to the Museum. My address 
is 6930 E. Girard Avenue, Denver, CO 80224. 

To those of you who were present at the dedication 
last June, and those who have visited since, you are 
in for a pleasant surprise this coming June. By that 
time we will have special glass floor and wall display 
cases to adequately house additional pieces. Some 
unusual and sensational recording devices have been 
acquired and plans are underway for expansion to 
properly exhibit antique and modern tools and equip
ment on the second floor. 

There is no better way to perpetuate your name than 
to give a timepiece to y'our Museum which will bear a 
display card with your name as donor. 

• 

Life consists of moulting one's illusions. 
We form creeds today only to throw 
them away tomorrow. The eagle moults 
a feather because he is growing a better 
one. 

The SEIKO Look 
at Lower Cost! 

vvith 
NEW 

AIG/1-1111 
CRYSTALS 
With step style tension 
rings ....... one each 
yellow and white in 
each envelope. 

Designed as replacement 
crystals for SEIKO watches 
of the same design. 

29
-JMM AT29.3 

~1111/-Hf/ \i!:!!9 CRYSTAL 
FlAT TOP - AIIIGU SlOE ~p 8T'tU 1111110 ............... ---

You do not have to buy high priced SEt KO crystals. 
You can buy the SEt KO style at lower cost from 
G-S. The sharp angle gives a modern look to any 
watch imported from Japan, the Far East, or 
Switzerland, such as Citizen, Orient and others. 
Your jobber has these new G-S ANGLE-liTE 
CRYSTALS in stock. Buy an assortment and have 
the right size on hand when needed. Ask for them by 
name- AT ANGLE-TITE 
SIZES: 15.0 mm to 35.0 mm $8 00 per 

in 1/10 mm graduations • dozen 

To SIMPLIFY CRYSTAL FITTING for SEIKO WATCHES 
G-S makes exact sizes for specific Seiko, Citizen and Orient watches. 
If you do not have the exact G-S Seiko crystal, many of these watch 
brands can also be fitted with G-S ring crystals such as ET, ST, 
MT, DT, AT_ Write for Seiko case number chart, with corresponding 
G-S crystal number. 

ORDER FROM YOUR WHOLESALER 

INSIST ON@ CRYSTALS 

------------------------------------------Germanow-Simon Machine Co., Inc. 
420 St. Paul St. Rochest er, N.Y. 14605 

Please send me: 
0 Set AT -200 - 201 sizes ( 16-3/4 doz.) 

15 .0 mm to 35.0 mm Complete set in cabine_t . . $169.00 
0 Set AT-175 -100 Ladies' sizes (8·1/3 doz.) 

15 .0 mm to 24 .9 mm in G-S drawer .. ..... . . $ 68.00 
0 SetAT-150-101 Men'ssizes(8·5/12doz.) 

25.0 mm to 35.0 mm in G-S drawer ....... . . $ 68.00 
0 Set AT-125- (Starter Set) 60 sizes (5 doz.) 

26.5 mm to 32.5 mm in G·S drawer ..... _ . .. $ 43.00 
o SEIKO Chart o G·S Catalog # 100 
0 Info on latest G-S Crystal set system and liberal 

trade-in allowance on my old set with small 
monthly payments- no interest or carrying charge. 

Name Phone _____ _ 

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

City State __ Zip __ _ 

Wholesaler's Name _______________ _ 
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AWl technical bulletins AWl hot line AWl bench courses AWl horological times AWl 
museum AWl employment service AWl films and slides AWl ad assistance AWl library 
AWl home study AWl certification AWl federal liason AWl scholarships AWl awards 

AWl NEWS 

Our new magazine, the HOROLOGICAL TIMES, 
was created to improve communications within the 
AWl family. This column, AWl News, will be the 
vehicle used to discuss the various activities of A WI. 
We will attempt to zero in on specific functions, so 
that members will have a better understanding of 
what A WI is all about. 

From time to time we receive vibrations revealing 
that some AWl members feel far removed from the 
operation of their national association. Some may 
have the feeling that AWl Central is staffed (or over
staffed) by the typical insensitive, overpaid, bureau
cratic stereotypes which we have all come to envision 
when we think of corporate management and govern
mental agencies. Through this column we hope to 
give you an insight into just how A WI functions, and 
make you a part of the overall operation. 

Through the HOROLOGICAL TIMES we expect to 
communicate technical information as well as report 
on items and events of interest. This will be done on a 
monthly basis. One may wonder why this is so impor
tant, and why members don't receive more direct 
mail from A WI Central. Why do we rely on a maga
zine to convey most of our information? Those of 
you who have dealt with mailings of over 6,000 
pieces already know the answer. 

Let's examine what is involved to send one piece of 
mail to each member of AWL The recent billing of 
annual dues is a typical example. On November 29th 
our regular staff of three people, plus one part-time 
girl and this writer, put aside all of their regular work 
and spent the entire day stuffing envelopes with a 
dues statement, and a return envelope. The mail was 
sealed, metered, and placed in mail sacks. By 7:20PM 
a total of 49 people-hours (we can't say man-hours 
anymore) had been expended, and a total of $658.00 
in postage had been used. This full day of activity and 

CSy uUtQtmt C . .Qtevettg 

EXECUTIVE SECRETARY 

expense is only part of the picture. Prior to this day, 
two of our office girls had put in many hours im
printing names on bills, mailing labels and member
ship cards. When you know what is involved, you can 
understand why we especially appreciate those mem
bers who pay their dues soon after receiving their 
first bill. To send two or three bills only multiplies 
our expenses and cuts down on the time our staff can 
devote to their real job, that of helping meet AWl 
members' needs. 

From this one example of a simple mailing, we hope 
you can better understand why we have chosen the 
HOROLOGICAL TIMES as our primary means of 
communication. The total savings in dollars and 
people-hours cannot be ignored. When the magazine 
is prepared for bulk mailing, it only takes two people 
a day to address, zip sort and tie the magazines. They 
are then packaged into 3 5 to 40 mail bags and de
livered to the post office in two station-wagon loads. 
The cost of postage for the magazine is about 1 /3 
that of a first class mailing; the labor costs are 1/4, 
and the actual number of pages we can mail is 50 
times greater. 

A few members have asked why bills for annual dues 
were received November 1st, when in most cases 
members' dues are not actually due until December 1st, 
or January 1st. There are several reasons. 

First, we needed immediate funding. During 1976 we 
had conducted four times as many training programs 
as in previous years. About 50% of the cost for these 
programs is covered by registration fees, the other 
50% comes from the AWl general fund. Also during 
1976 we had completed the purchase and remodeling 
of AWl's permanent home. All other levels of A WI 
activities have increased during 197 6 to unprecedented 
levels. Through the Hot-line and by mail, we have 
tripled the number of technical requests which we 
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have received and answered during 1976. Expanded 
activity in virtually every department, combined with 
the never-ending increase in operating costs, had 
depleted our general fund to the point that it was 
necessary to receive renewal monies before Decem
ber 1st, if we were to meet our current obligations 
without borrowing. With the building remodeling 
behind us, and paid for, this situation should not 
occur again. 

Second, the monumental task of receiving, crediting, 
and depositing dues, along with preparing and sending 
membership materials, is handled with very little 
extra help in the office. This all requires time to be 
done accurately. We need this extra time to insure the 
timely arrival of 1977 certificates, membership cards, 
and membership renewal packets. 

Finally, our 2nd class mailing permit limits the num
ber of magazine issues we can send to members whose 
dues are past due. By starting one month early with 
our billing, we are able to get three statements to our 
members who need the extra prodding, before we are 
required to discontinue mailing their magazine to 
them. 

We express our gratitude to more than 50% of the 
AWl members who paid their annual dues by Decem
ber 1st this year, we are sure that many more will 
have paid their annual dues by the time you read this 
article. We hope that if your dues haven't been paid, 
you will send them at once to the AWl office. We 
know you will not want to miss receiving the February 
issue of the HOROLOGICAL TIMES, plus the impor
tant items included in your membership renewal 
packet. 

We believe that your membership renewal packet for 
this year is one of the most valuable you have 
received for quite some time. Included are the custo
mary membership certificate, wallet card and door 
decal update. Several important money saving offers 
will be included in this year's renewal packet. 

After many months of research, AWl has developed 
more than 1 00 pages of information on solid state 
digital watches. These technical pages provide direc
tions and illustrations for changing batteries, as well 
as operating and setting procedures for more than 120 
calibres of these new timepieces. This solid state 
guide also contains service information for certain 
brands of watches. More than 40 brand name solid 
state timepieces are included in this guide. 

AWl members will receive an application blank for 
the solid state guide in with their 1977 renewal 

materials. The guide's pages are printed on 8¥2 in. x 
11 in. stock, and are punched for easy insertion into a 
3-ringed loose-leaf technical binder. Also included is 
an index listing manufacturers' addresses where solid 
state service, parts, and technical information can be 
obtained. This guide should do much to eliminate the 
embarrassment most of us have experienced when we, 
as "experts," had to hand a solid state watch back to 
its owner for setting, because we didn't know how. 

This solid state guide will be a popular seller to jewelers 
at $20.00. A WI members can have theirs free and 
postpaid by completing the mailing label included in 
their 1977 membership renewal packet. The offer will 
be good to AWl members through March 31, 1977. 

Another valuable savings will be offered to those A WI 
members who wish to renew their subscriptions to 
the American Horologist and Jeweler Magazine. The 
1977 membership renewal packets will contain a 
coupon which certifies your membership in AWL 
This certificate entitles you to a year's subscription at 
a 50% reduction. AH&J subscriptions are $6.00 per 
year-as an AWl member, you can receive the maga
zine for only $3.00. It will be necessary for you to 
mail your AWl coupon and check for $3.00 directly 
to the publisher of AH&J magazine. Do not mail it 
to the AWl office. 

(Continued on Page 49) 

BB~PERFILIJ 

GLASS WATCH CRYSTALS 

e SAVE VALUABLE RTIING TIME 
WITH CRYSTALS MADE PRECISELY 
TO FACTORY BEZELS 

e BRILLIANCE, BEAUlY. AND CLARITY 
IN A PERMANENT JEWEL-UKE FINISH 

e VIRTUALLY SCRATCH PROOF 

e UNUMITED INVENTORY TO 
FIT ALMOST ALL BEZELS. 

FROM YOUR MATERIAL SUPPLIER 
ASK FOR "BB", 

A REAL BEAUTY 

(§) CRYSTAL COMPANY 
653 11TH AVENUE 
NEW YORK, NEW YORK 10036 
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WE SALUTE 
THESE NEW MEMBERS! 

ALOE, Dan-Champaign, ll 
ALIMENT!, Debra-Ormond Beach, Fl 
ANDERSON, John-Champaign, ll 
BAGBY, Roy-Champaign, ll 
BARONE, Janice N.-Huntington Beach, CA 
CLAUSEN, Otto-Baton Rouge, LA 
COGBURN, John C.-Sanford, Fl 
CORMIER, Mark-Watertown, SO 
CRAWFORD, Ivan S.-Urbana, ll 
EGGLESTON, Gerald K.-Great Falls, MT 
EURY, Howard C.-Rock Hill, SC 
FIEDLER, Greg-Chippewa Falls, WI 
FLANNERY, Sandra-Urbana, ll 
GAYDER, Elmer-Amsterdam, NY 
GENTNER, Gert-Urbana, IL 
GILBERT, Harold W.-New Smyrna Beach, Fl 
GRIEP, Mike-Pine River, MN 
GROCHOLSKI, Gary W.-Spokane, WA 
HANDLEY, A. A.-Belmont, CA 
HANSON, Steve-Onalaska, WI 
HOOVER, Joseph-St. Cloud, MN 
INLOW, Steve-Hudson, WI 
KELLEY, G. T.-Casselberry, Fl 
KIRKPATRICK, Kathleen-Daytona Beach, FL 
KITA, Bob-So. Daytona, Fl 
KOLLS, Frederick A.-Pisgah Forest, NC 
KOSLOUSKI, John J., Jr.-Holly Hill, FL 
KRAMER, Denise-Champaign, IL 
KRUGER, Edward J.-Pittsburgh, PA 
KRUEGR, Norman A.-Champaign, IL 
LAIS, Janet-Park Rapids, MN 
LAMBERT, Phyllis-Tacoma, WA 
LAMM, Debi-Urbana, I L 
LAPLANTE, B. J.-lakewood, CO 
LARSON, Randall-Rochester, MN 
LEALI, Robert-International Falls, MN 
LEBRON, Wilfredo-St. Paul, MN 
LOCH, Alan-Maple lake, MN 
LOPEZ, Charles-Millbrae, CA 
LOWNEY, James M.-North Highlands, CA 
MACKS, Ben H.-Pikesville, MD 
MAXWELL, Doug-Ogden, IL 
MAYBERRY, Claude-Champaign, ll 
MICHEL, John-St. Paul, MN 
MILLON, At-Middletown, OH 
MILNE, David-Preston, MN 
MORRIS, John A.-Garland, TX 
MORROW, Curtis G.-Elberton, GA 
MCDANNEL, Bruce F.-Holly Hill, FL 
MCDOWALL, leo M.-long Beach, CA 
MCGRATH, Harry I.-Houston, TX 
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RECREPORTS 

Recently at AWl Central, a plaque was awarded by 
Marshall Richmond, AWl Director, to Philip K. Heil
man, for outstanding achievement while a student at 
Cincinnati Goodwill Industries Watchmakers School. 
Mr. Robert Vandegriff, instructor at the school, had 
begun the program to promote competitiveness to the 
curriculum. 

Philip Heilman and Marshall Richmond 

Others in attendance were Harold Calvert, A WI Past 
President; Leslie L. Smith, AWl Director; Milton 
Stevens, AWl Executive Secretary; Mr. Vandegriff; 
and students from the school. 

MCLEAN, Robert E.-Daytona Beach, FL 
OEHLERS, Michael G.-Houston, TX 
OGLETREE, B. T.-laGrange, GA 
PASCUAL, Rick-Seattle, WA 
PAYNE, Arthur H.-Mystic, CT 
PHON, Luong Huy-Champaign, ll 
ROBERTS, Terry-Ellenwood, GA 
ROSE, Richard-Newman, ll 
SCHRADER, Joe-lafayette, IN 
SHAFFER, Susan l.-So. Daytona, Fl 
SHULT, Doug-Winthrop, MN 
SIVIER, Jonathan-Champaign, IL 
SMITH, Jeff-Blaine, MN 
SMITH, Randy N.-Champaign, ll 
SPARLIN, Joe-Thomasboro, ll 
STARKENBURG, Robert-West St. Paul, MN 
TERRY, Robert M.-Purcellsville, VA 
THOMPSON, Robert W.-Chicago, ll 
VAN BERKEL, Dan-Kimberley, WI 
WADE, C. C.-Bogalusa, LA 
WARE, Robert A.-Daytona Beach, Fl 
WHALEN, Joseph P.-Rantoul, IL 
WICK, Ron-Minneapolis, MN 
WILSON, Gary-Martinsville, ll 
WRIGLEY, E. C. Piper-Independence, MO 
YAXLEY, Bill-Champaign, ll 
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HONOR ROLL 

We acknowledge the following contributions to the 
A WI Building Fund. 

Contributions to the A WI Building Fund are tax de
ductible, and will aid in the retirement of our building 
indebitness. 

Each contribution will be noted by a listing in the 
Honor Roll column of the HOROLOGICAL TIMES. 
Contributions of $25.00 or more will be acknowledged 
on a plaque which will be permanently displayed in 
the new A WI building. 

Contributions can be sent to: Building Fund; AWl 
Central; 3700 Harrison Avenue; Cincinnati, Ohio 
45211. 

Clinton Aderman 
Wesley R. Door 
James L. Tigner 
Benjamin Matz 
Orville R. Hagans 
Josephine F. Hagans 
Leslie L. Smith 
Francis C. Norris 
J. M. Foreman, Jr. 
Roy Prim 
Seiko Time Corporation 
Edward A. J. McAdams 
James H. Broughton 
Albert B. Gonzales 
Mrs. James Hill 
Mrs. Frank Henderson 
New York State Watchmakers Association (in memory 

of James Hill and Frank Henderson) 
Harold Case 
Milton C. Stevens 
Russell R. White 
Robert A. Vandegriff 
George T. Gruen 
Cas-Ker Company 
William E. Lilley 
Cincinnati Watchmakers Guild, Chapter 20 
Harold K. Calvert 
John Hughes 
Gerald G. Jaeger 
Harold J. Hennan 
l-:hmiiton E. Pease 

Madison Area Watch;nakers Guild (Wisconsin) 
V:!arr~n E. Rogers 
George T. Lewis 

~small things~ 
come in 

good packages 

One glance 
will tell you exactly 

wh a t you have in stock 
with this assortment of round, faceted synthet ic 

b irthstones. No more d iamond papers ; instant access 
to stones. The kit comes in a leatherette case 

containing 72 plastic bottles and a chart identifying 
the contents of each. Each bottle holds up to 200 stones. 

Sixty bottles are filled with 3 stones of each month in 
only the most useful and popular sizes: 2, 2 lh, 3, 3 lh , 
and 4 mm. Twelve bottles are left empty for other use. 

(214) 233·7725 13750 N eutron R oad Dallas, Texas 75240 

THE GOULD ~OMPANY 
Call toll free: (800) 492-4104 - Texas 

(800) 527-4655 - Arkansas, Kansas, Louisiana , -====• Mississippi, Missouri , Oklahoma ====;;;;;;;; 

AWI-UWCAC DENVER SEMINAR 

Recently at the Continental Hotel, Denver, Colorado, 
Gerald Jaeger of AWl presented a bench course on 
the ESA 9181 quartz crystal watch. Vice President 
Ray Rennemeyer also demonstrated clock wheel 
cutting to an attentive group. 

Ray Rennemeyer demonstrating wheel cutting. 
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QUESTIONS AND ANSWERS 
(continued from page 13) 

up to its perch and lock there. The contacts should be 
as far apart as is possible so that your impulse is cor
respondingly large. 

At any rate, adjust the contacts so that when the 
rolling weight slides down the impulse face of the 
pendulum, the pendulum will swing for a period 
between 20 and 30 seconds. Make certain that when 
the impulse kicks the sliding weight to the lock 
position that it is arranged so that it remains until the 
"butterfly" release trips it. If the pendulum swings 
so weakly that it triggers the release too frequently, 
you will only exhaust your battery prematurely and 
also affect the timekeeping. Do not attempt to take 
the clock apart if you can possibly avoid it, as these 
are tough to get back to efficient working status after 
dismantling. Do not over-oil either. If your train is 
too sluggish, then the pendulum counting device will 
retard the pendulum's arcs also prematurely and 
result in tripping the weight too frequently. 

As for schools, why not subscribe to the A. W.I's 
clockmaking and/or repairing correspondence course. 
It is by far the best in the world. As for watchmaking 
schools, a very gooq school is one I have just visited, 
The Parkland College in Champaign, fllinois. Others 
are the Bowman Tech. Institute in Lancaster; The 
Bulova Watchmaking School in Woodside, N.Y. 11377 
(zip). None I know of in New Jersey. Write again to 
A. W.l and ask for their booklets on HorohJgical 
school...O.K., I'll let you have my only copy. I'll 
get another from headquarters. Examine it closely 
and decide for yourself. 

Q. What means "smoll eskize?" 
Henry Fried 

A. ? Some kind reader please assist Mr. Fried. 
(The Editor) 

INSIDE THE CLOCK SHOP 

(continued from page 21) 

In fact, any shop that does an appreciable amount of 
work in antique clocks ought to have posted on the 
wall a framed copy of that old axiom of the engineers 
that states, "Anything that can possibly go wrong 
will, and at the worst possible moment." In clock 
language this means that if you have taken down a 
75-year-old Junghans chime clock but haven't re
moved the chime spring from its barrel because it 
seems pretty powerful, the hole-end of the spring will 
be cracked, and the first time your customer winds 

it, POW! Now you have on your hands another com
plete disassembly job, three broken barrel teeth, and 
two broken second wheel teeth. It means that if you 
have bushed every hole in a 1 00-year-old Seth Thomas 
mantel clock, but have concluded it unnecessary to 
grind and polish several scored pivots, the clock will 
be back again inside a year, stopped and with black 
wear rings around your beautiful bushings. 

Well, you get the idea. The percentage of comebacks 
in antique clocks is higher than you can afford if 
anything is left to chance. 

Next month we will come out from "under the 
arbor" and take up clock cleaning. In the meantime, 
comments, suggestions, or criticisms on Inside the 
Clock Shop are all welcome. An S.A.S.E. will get you 
a reply. Address: James L. Tigner, Box 88, Rensselaer
ville, New York 12147 

DYNAMIC POISE 
(continued from page 39) 

Figure 12. Tac, used to hold balance cock while removing 
or adding weight to balance wheel. 

steps (3) to (9) again. When the proper poise of the 
balance has been achieved, regulate the watch for 
delivery to the customer. 

As you review and think through this procedure, you 
will realize that correcting the poise of a balance 
wheel by the dynamic method has numerous advan
tages. Observing the performance of the balance unit 
in the watch is the only way a watchmaker can pre
cisely determine where a poise error exists. When 
mastered, through practice, this method of poising 
will often save valuable repair time. In almost all 
instances, it will produce better timekeeping in a 
mechanical watch. 
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AW I NEWS 
(continued from page 45) 

Because batteries have become such an important 
part of the watchmaker industry we have included in 
the 1977 membership renewal packets a reprint of a 
series of comprehensive battery articles prepared by 
AWl's Technical Director, Henry B. Fried. This book
let will help you become better informed about these 
tiny miracles of energy, and enable you to discuss them 
more intelligently with your customers. Included in 
the booklet will be details of how you can obtain free 
(as an AWl member) Mr. Fried's 23 page battery 
interchangeability list for watche~ and clocks. 

Also included with 1977 membership renewal packets 
is a supplement to AWl's movement identification 
lists. This list contains those mechanical movements 
introduced in this country during 1976. This latest 
list, combined with the others we have published in 
the past, supplies identification and parts information 
for all the movements known to be introduced in this 
country since Best-fit published its last catalogue in 
1961. We are also including a supplement to our 
Technical Bulletin Library Index. This listing will 
feature all the new technical bulletins that have been 
added to the AWl technical files during 1976. You 
can use this listing as a ready reference when calling 
on the hotline, or writing for technical information. 

J qjJ ft fJ) lhrl (9jJ ft g 

By special arrangement with the Bulova Watch Com
pany, and at no cost to you or A WI, the 1977 mem
bership renewal packet contains the Bulova Guide to 
Regulation and Power Cell Replacement for Accu
tron, Accuquartz and Caravelle. All professional 
Watchmakers will find this booklet a valuable and 
useful tool. We express our sincere thanks to Bulova 
for making it available. 

SOLID STATE EXPLOSION 
(continued from page 41) 

order to retain the public's confidence as the nation's 
horologists. Failure to do so will relegate the profes
sion to another field. 

On the other hand, unless a watchmaker intends to 
concentrate on these watches only, it is too early to 
invest heavily in equipment or training for servicing 
specific present models. The AWl is dedicated to 
keeping its members informed so they can judge for 
themselves when is the best time to expand. 

The future of the watchmaking profession is depen
dent upon those now in it making a steady and order
ly transition into working with solid state electronic 
watches as well as traditional mechanical models. 

WORLDS LEADING 
BALANCE WHEEL MOVEMENT 

• THIS IS THE MOVEMENT MOST REPUTABLE MANUFACTURERS USE 
• QUALITY COSTS NO MORE- PRICES INCLUDE HANDS AND HANGERS 
• ONE YEAR WARRANTY ON MOVEMENTS 

QUARTZ CRYSTAL TRANSISTORIZED HIGH BEAT 
BALANCE WHEEL CLOCK MOVEMENT SOLID STATE CLOCK MOVEMENT 

1-llGH FREQUENCY 28,800 BEATS PER HOUR 
ACCURATE TO ± SEVEN SECONDS PER DAY 
A TROUBLE FREE MOVEMENT AT A LOW PRICE 
1 or 2 at 7.95 EACH 
3 to 9 at 7.50 EACH 
10 to 24 at 7.15 EACH 

ACCURATE TO ± ONE MINUTE PER YEAR 
4 MEGA HERTZ QUARTZ CRYSTAL TIME 
ST ANDARP TOP QUALITY STEPPING MOTOR 
TO DRIVE DIAL TRAIN 
1 or 2 at 11.95 
3 to 9 at 10.95 
10 to 24 at 10.00 

PRE PACKED 
CARTON OF 25 
ONLY $6.50 EACH 

WE ALSO STOCK PENDULUM AND ELECTRIC 
MOVEMENTS-TELECHRON 

PRE PACKED 
CARTON OF 25 
ONLY 8.95 EA 

January 1977 

G.E. ROTORS- MARKERS- DIALS- HANDS AND 
CLOCK PARTS - SEND FOR BROCHURE 

Prices Subject to Change 
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BENCH TIPS 

by Joe Crooks 
North Carolina Watchmakers Association 

The reason for writing this article came about after 
participating in several bench courses conducted by 
Don DeWolfe, Chief Instructor of Accutron servicing; 
Jim Broughton, President of AWl with the ESA 
electronic; Les Smith, AWl Director with the Seiko 
Quartz analog; and Jerry Jaeger, AWl Treasurer 
teaching the ESA Quartz analog. The subject dis-

'correct angles ~ 
h' I . , to ol ow gnnd 

screwdriver blades 'l ' . 
in your lath\_ } 

" . V I 
; 

cussed was the mysterious "chewed screw heads, of 
the watches on which we had worked. Of course, 
these watches had traveled the country and had many 
hands hover above them. The point is that in all 
probability, many customers' watches are being re
turned to them in the same condition. 

A majority of the watchmakers I talked to stated that 
they hollow-ground their screwdrivers. It was not 
surprising to hear that some said they did not re
sharpen blades, but replaced them with new fac
tory-sharpened wedge-type blades when needed. 
Others resharpened theirs wedge-shaped, explaining 
that they used wedge-shaped blades because they 
were stronger than hollow-ground blades. l stressed 
the importance of properly sharpening screwdrivers 
by hollow-grinding them on a 2-inch silicon carbide 
wheel in the lathe. 

Figure 1 

[A] ... Factory shaped wedge 
blade at 20 degrees 

• [8] ... Hollow ground blade 
negative degree tip 

l -"' __ .,_ [C] ·--Chisel shaped wedge 
blade at 40 degrees 

'\ 

· · · · · 'Till" . . "- liS I . . ' f\ ' . . I +Hh" , ,. ~ · s m ox . 1 .,._ ;_ .'\'>~~:<.\ .. '- lt'V'tt"i'l?(f.J"'(J!IIt!! . - . \ ' ' . . \ 

' '. ·. 
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New caliber watches in production for the past few 
years, both mechanical and electronic, have had dra
matic changes in construction. Most of the alignment 
posts for the top plate have been eliminated from the 
pillar plate. The threaded plate screw holes in the 
bottom plate, next to the old-type alignment post, 
are now gone, and the deeply recessed screw heads 
in the top plate have been replaced with wide, thin
headed screws to secure the top plates. Also, the 
number of screws per watch has been decreased. 

Figure 1 is a cross-sectional drawing showing how the 
modem watch has been changed in construction, and, 
at the same time, magnifies the importance of proper
ly-shaped screwdriver blades. 

It can be seen that a threaded post has been friction
fitted into the pillar plate from the bottom, and ex
tends up above the pillar plate to align the top plate. 
This does away with the old-type alignment post, but 
the screw head must now be half as thick, in order to 
flush with the top plate and clear the threaded post. 
The diameter of the screw head has been doubled to 
improve its strength. 

Figure 1 also shows three different types of screw
driver blades inserted three-fourths to the bottom of 
the screw head. Note that a properly-shaped hollow
ground blade on a 2-inch wheel is as wide as the 
factory-shaped blade. In fact, there will be more 
metal contacting the screw head where needed on 
these thin-headed screws. 

Figure a shows the standard factory-shaped wedge 
blade at approximately a 20-degree angle. At this 
angle, it will touch only the top third of the screw 
head after it bites into the top of the screw head. A 
slight down pressure is necessary to keep this blade 
from sliding up. If this blade is not thin enough to 
butt the bottom of the screw head before it touches 
the top, the down pressure necessary to tighten or 
loosen will burr the top of the screw head, or crack 
off the new thin-headed screws. 

In Figure b, we have the hollow-ground screwdriver. 
This is the type of blade most professional watch
makers use. When it is properly shaped, as in the dia
gram, the bottom of the blade will make as much 
contact with the screw head as the top of the blade 
when pushed to the bottom of the screw head slot. 
Thus, no pressure is needed to keep it in the screw 
head. This blade will give 90% contact with the screw 
head, and will bend or break before it rides up, burrs, 
or cracks a screw head. For these reasons, many good 
watchmakers feel that the hollow-ground blade is not 
as strong as the wedge-shaped blade. 

Figure c illustrates the fact that wedge-shaped screw
drivers are the result of the careless watchmakers 
who, rather than taking the time to properly wedge
shape the blades, hastily dub them off at approxi
mately a 40-degree angle. These blades will burr screw 
heads twice as much as wedge-shaped blades, and 
touch only one-tenth of the screwhead. It takes four 
times the pressure to hold them in a screw head, and 
they will snap off the new flat-headed screws ten 
times more quickly. At the same time, this extra 
pressure, needed to tighten the screws, can push out 
the threaded posts, friction-fitted in the pillar plate. 

Figure 2 shows the proper method to hollow-grind 
blades on a 2-inch wheel. 

MAKING A GEAR CUTTER 

by 

Charles Sauter, CMW 
from The Horologists Loupe 

Of the many types of cutters used to cut watch and 
clock wheels and pinions, the one-toothed fly-cutter 
is probably the easiest to make. It consists of a short 
length of drill rod turned on one end to a shape that 
fits the space between the teeth of the gear to be cut. 
The rod is hardened and tempered, and then ground 
halfway through crosswise to provide a cutting edge. 
The circular turned shape automatically provides the 
backing-off to give cutting relief behind the sharp 
edge, and assures that both sides are symmetrical in 
shape. This relief and symmetry are the two features 
which make other cutter types very difficult to make. 

An arbor to hold the cutter should be made first, as it 
is useful for holding the cutter during the operation 
of grinding the flat surface. The arbor should be as 
large in diameter as your lathe will accept, and short 
and stubby, to eliminate chatter. 

........................ 
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from all around 
the ASSOCIATION 

VIRGINIA 

The Horologi
cal Association 
of Virginia pre
sented its an
nual fall semi
nar on October 
10 at Rich
mond. The fea-
tured AWl 
speakers were 

William 0 : Smith, Jr., who presented an excellent 
program oh understanding and repairing complicated 
watches, and Paul Fisk of Charlottesville, Virginia. 
Paul presented his fine program on understanding the 
clock. 

Also present was Steve Shaffner, jeweler and owner 
of Family Tree Creations in Richmond, who presented 
a lecture and demonstration on stone setting. 

INDIANA 

The Northern Indiana Guild met for their regular 
meeting on Wednesday, September 8. This meeting 
featured Mr. Donald Troxel who presented slides on 
the past Swiss trip. 

The Wabash Valley Guild held their meeting on 
October 21st. Tapes on digital watches were pre
sented by Mr. Ray Goodman of Goodman Jewel
ers of Indianapolis. The next meeting will be Thurs
day, January 20. Officers for the coming year are 
Robert Lohrmann, William E. Lewis, Charles Crist, 
and Charles Cox. 

The Madison Guild met September 2 in Greensburg. 
The program was presented by .Mr. Joseph E. Rud
derow, CLU, who spoke on how to avoid unneces
sary taxes by planning ahead with good counsel
ling. The St. Joseph Valley Guild held their meeting 
on September 15 in South Bend. The Northeastern 
Indiana Guild held their meeting on October 4 
at the home of Ralph Bowers, and another meeting 
on November 1, 1976. 

RHODE ISLAND 

On November 8, the Rhode Island Watchmakers 
Association held their meeting, with a special pro
gram on the ESA Electric. Two presentations were 
also made- a plaque was presented to · Vincent De
Angelis for long service, and another to Jack Crasnow 
for over 50 years of help to watchmakers. The 
presentations were made by Hamilton E. Pease, 
Chairman of Awards. 

AWl SOUND SLIDES AVAILABLE 

Nine new slide presentations with taped commentary 
have been added to the Visual Aids Library for use 
by Affiliate Chapter Guilds or Associations. These 
have been made, or obtained, by the Visual Aids 
Committee of AWL 

Watchmakers Groups desiring to use these programs 
should contact the A WI office well in advance of the 
date needed. Also, an alternative should be designated, 
if the first choice is not available. 

Following is a synopsis of the new programs available 
in January. Other available programs will be included 
in notices sent to affiliate chapters. 

Interesting Watches from the AWl Collection 

This should not be confused with the Packard Collec
tion presentation. Narrated by Henry Fried, this 
presentation shows watches and features interesting 
to the watchmaker as well as the collector. Closeup 
photographs give a "Loupe View" of various escape
ments, regulators, fusee chains, engraved bridges and 
mechanical features. 

The ESA 9157-58 Electronic Watch Movement 

A new version of this program shows how this watch 
compares with other ESA Electronic movements, 
emphasizing the features peculiar to this model. Also 
shows step-by-step procedures for disassembly, assem
bly, testing, and repairing this movement. 

The Watch Material Story 

The inside story of a Watch Material Supplier showing 
examples of problems the Watchmakers experience in 
material ordering. Contains numerous suggestions and 
helps for Watchmakers when ordering material. This 
program was supplied by the Jewelmont Material 
Distributing Co. of Minneapolis, Minnesota. 

Jewelry Designing and Manufacturing for the Watch
maker 

Made by Wes Door of Kennewick, Washington. Shows 
many easy ways of making personalized pieces of 
jewelry, using only that equipment found in most 
jewelry stores. Also shows methods of casting using 
stock or custom-made molds. Presented in an inter
esting manner with attractive models and a profes
sionally recorded tape. 
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Increasing Profits with In-Store Jewelry Repair 

Shows step-by-step procedures for ring sizing, shank
ing. welding together, and retipping. Contains many 
tips for those already proficient in this work. Methods 
shown are those taught in the Jewelmont Licensed 
Jewelry School in Minneapolis, Minnesota. This 
program was supplied by the Jewelmont Corporation. 

Gearing 

Made and narrated by Otto Benesh of Maryland, a 
retired State Department Engineer and restorer of 
clocks for the Smithsonian Institute. In words from 
the commentary, "The general science of gear-cutting 
has always been one of the more fascinating aspects 
of horological mechanics, both to the professional 
and the layman. It is not the intent of this presenta
tion to make instant experts in this field, but rather 
to give an exposure to some of the many facets of the 
science." 

Basic Clock Repairing 

Made especially for Watchmakers who occasionally 
repair clocks. Shows methods and procedures for 
repairing and setting escapements, rebushing, re
pivoting, and replacing broken teeth. This program 
was filmed in the clock shops operated by Mr. James 
Tigner of New York and Mr. Sean Monk of Michigan. 

New Ebauche Watch Movements 

Supplied by the Watchmakers of Switzerland Infor
mation Center, showing features of several new move
ments now in use. 

Bench Tips No. 2 

Prepared and narrated by Joe Crooks of North Caro
lina. Entertaining and informative, showing many 
helpful hints for the Watchmaker. 

L & R'S JIM WILSON CONDUCTS WORKSHOP 
AT AWl MEETS IN THREE STATES 

Three seminars were conducted recently by the L & R 
Manufacturing Company as part of an ongoing policy 
of providing helpful information and materials to the 
industry it has served for 45 years. Called "Work 
Simplification for the Watchmaker and Clockmaker," 
the program was presented in San Francisco, Seattle, 
and Portland by Jim Wilson, Western Regional 
Director of L & R, the world's most experienced 

manufacturer of ultrasonic and mechanical cleaning 
systems, chemicals, and accessories. 

Mr. Wilson was presented with a certificate for 
"Outstanding Convention Presentation" by Robert D. 
Campbell, president of the Washington State Watch
makers Association, in appreciation for the seminars, 
which included a slide presentation and demonstra
tions of the latest heated ultrasonic cleaning machines. 
These included L & R's new Tempo 355 watch 
cleaning machines, Tickoprint Compact and Ticko
print Quartz Timing machines. 

In San Francisco, the seminar was part of a two-part 
program sponsored by the American Watchmakers 
Institute. It marked the formation of the Bay Area 
Watchmakers Guild and formal recognition of its 
charter members. 

The AWl's Portland meet, held in cooperation with 
the Oregon Watchmakers and Clockmakers Guild, was 
a two-part bench workshop. In Seattle, the L & R 
seminar was held during the fifth annual convention 
of the Washington State Watchmakers Association. 
Mr. Wilson's program was held on the second day, 
followed by a roundtable discussion on the third, . 
which included a demonstration of L & R's newest 
ultrasonic cleaning equipment and techniques. 

Mr. Wilson, who is a frequent and familiar speaker at 
various industry events, says these appearances, and 
the effort mobilized by L & R to prepare its many 
programs, reflect the company's overall recognition 
of its responsibility to share its knowledge of bene
ficial information and techniques. 

Jim Wilson 
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CITIZEN WATCH FEATURES 

DIGITAL WATCHES 

The Ladies' Quartz 
Cryston LC Digital 
shows the hours, sec
onds, and minutes. This 
high fashion watch has 
a yellow top and stain
less steel back with 
matching adjustable 
bracelet. 

The LC Digital Alarm 
has accurate quartz 
movement and fea
tures a special fo,rmula, 
scratch-resistant crys
tal glass. The clear con
stant display indicates 
hours, minutes, and 
seconds. This watch 
has the unique feature 
of a 24-hour electronic 
alarm which is easily 
set and reset. There is 
also a touch button 
night light for easy 
reading. The CTZ 
5000 model (shown 
here) has an exclusive, 
super tough, light
weight black metal al
loy case and white 
bezel with matching 
easy adjustable black 
adjustable bracelet. 

For further information on these watches and 
other Citizen watches, contact: Citizen Watch 
Company of America; 12140 West Olympic 
Boulevard; Los Angeles, California 90064 
(213) 826-6541. 

JAMES J. O'SHAUGHNESSY, 74, WELL
KNOWN HOROLOGIST AND TEACHER 

The Horological Society of New York records with 
sadness the passing of our esteemed past President 
and honorary member James J. O'Shaughnessy. 

Mr. O'Shaughnessy served as H.S.N.Y. president for 
three terms, a feat not equalled to this time. His 
career of skill and dedication covered more than 
fifty years during which he was technical director of 
the Longines-Wittnauer Watch Company. 

As a teacher, writer, and lecturer, he will be long 
remembered by his many friends as a man of wisdom 
and dedication to his craft. 

NEWS RELEASE 

Gem Instruments Corporation has been formed as a 
wholly-owned subsidiary of Gemological Institute 
of America. according to Richard T. Liddicoat, Jr., 
president of both companies. In making the an
nouncement, Liddicoat stated that the new corpora
tion would take over the manufacturing and marketing 
of jewelers's instruments from the Instrument Divi
sion ofGIA. 

Liddicoat named Ken Moore as vice president of 
sales and Gale Johnson as vice president of manufac
turing for Gem Instruments Corporation. Both Moore 
and Johnson have been on the GIA staff for a number 
of years. 

Gem Instruments Corporation manufacturing facility 
is located in the new GIA building in Santa Monica, 
California. GIA research, laboratories, and staff are 
available to the new corporation in the design and 
development of new gemological instruments. 

The multi-talented staff of the new corporation in
cludes mechanical and electronic engineers, instru
ment designers, draftsmen, machinists, assemblers, 
and inspectors. The new corporation is equipped with 
specialized equipment for the manufacmre and 
testing of instruments. 

Gem Instruments Corporation offers a complete line 
of professional jewelers' instruments, many of which 
are not available from any other source. For an infor
mative brochure describing GEM instruments, write 
Gem Instruments Corporation; 1660 Stewart Street; 
P. 0. Box 2147; Santa Monica, California 90406. 
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Classified 
Regulations and Rates 

Ads are payable in advance $.25 per word, $.35 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 

Oock repair material and tools. Manufacture 
of clock springs, dials, escape wheels, verge kits, 
weights, all types of brass & steel stock and cus
tom made parts. Catalog Postpaid $1.00. Tani 
Engineering, Box 338, Atwater, Ohio 44201. 

Pocket Watch Case Repair. Bezels-Hinges
Dents-etc. Tick Tack Specialties, 308 N. 
McLeansboro Street, Benton, Illinois 62812. 

Quality watch repair. Antique American and 
Hi-Grade specialist. Certified Accutron Tech
nician No. 2784. Harvey's Watch Shop, Shop
pingtown Mall, DeWitt, New York 13214. 

FOR SALE 

For quick action on merchandise, tools, show
cases, etc. 

January 1977 

WANTED TO BUY 

Another ultrasonic unit will put you in produc
tive business. 

HELP WANTED 

Reach the help you need in HOROLOGICAL 
TIMES. 

Horological Times 

SITUATIONS WANTED 

This column is free to AWl members. You may 
use this column every fourth month at no cost. 
HOROLOGICAL TIMES will also keep your ad 
confidential, and mail all inquiries directly to 
you. 
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Calendar 
JANUARY 

9-AWI & AWO Seiko Quartz Bench Course; Instructor: Les Smith; 
Imperial House North-Dayton, Ohio. 

20-25-Dallas Spring Jewelry Show; Dallas, Texas. 

23-Watchmakers Association of Indiana; Executive Meeting. 

23-26-Washington Gift Show; Sheraton Park & Shoreham Americana 
Hotels; Washington, D.C. 

23-26-Southern Jewelry & Gift Show; Hyatt Regency; Atlanta, Georgia. 

26-Cincinnati Watchmakers Guild; Regular Meeting; Cincinnati, Ohio. 

FEBRUARY 

4-5-Jewelers Circular-Keystone Management Institute; Warwick Hotel; 
New York, New York. 

6-9-RJA's Spring Trade Fair Conference; New York Americana and 
Hilton Hotels; New York, New York. 

6-9-San Francisco Gift Show; Civic Auditorium, Brooks Hall; The 
Showplace; San Francisco, California. 

6-9-AWI Watchmakers Seminar; New Orleans, Louisiana; AM Speakers: 
Henry B. Fried, Orville R. Hagans, Robert A. Nelson; PM Bench 
Courses: ESA Quartz Watch-Gerald Jaeger, Instructor; ESA 9157-
9158 & 9200 Electronic Watches-James Broughton, Instructor; 
Sponsor: The American Watchmakers Institute; Holiday Inn-Air
port; New Orleans, Louisiana. 

13-14-Golden Nuggets Spring Jewelry Show; The Showplace; San 
Francisco, California. 

18-19-Retail Jewelers Seminar; Sponsor: Independent Jeweler Maga
zine; Dallas, Texas. 

20-23-Seattle Gift Show; Civic Coliseum; Seattle, Washington. 

20-25-Dallas Spring Jewelry Show; Dallas, Texas. 

27-AWI Bench Course; Repair of ESA 9157-58 & 9200; Sponsors: 
Northern Illinois Watchmakers & AWl; Holiday lnn-O'Hare; 
Shiller Park; Chicago, Illinois. 

MARCH 

4-7-California Jewelers Association Convention; Riviera Hotel; Palm 
Springs, California. 
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A product and a trademark which are 
inseparable from the genuine lever watch . 

® 

C---- oc 
The inca bloc® shock-absorber is 

reserved exclusively for genuine lever watches. 
A firm principle. 

The inca bloc® makes good watches even better. 

0 
The name incabloc® (registered trademark) 

exclusively denotes the Swiss shock-absorber designed and manufactured 
by Portescap, La Chaux-de-Fonds, Switzerland/Besan<;:on, France. 
lncabloc Information Center, 730 Fifth Avenue, New York, N.Y. 10019 
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Support the 

AWl- ELM TRUST 
Scholarship Program 

by 

Sending your old 

watch batteries 

to the 

AMERICAN 
WATCHMAKERS 

INSTITUTE 
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Now in its 98th 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 Seiko, 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 
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QUEEN 

CITY 

SEMINARS 

5 
Days m 
• Ring Siz ing 

• Stone Setting 

• Rho dium Plating 

• Pro ng Re placement 

I . 

• Jewelry Re pair 

• Jewelry Making 

5 Days in 
• Ca sting Rings, 

Pins, Pendants 

• Lost Wa x Precess 

• Wax Modeling 
I 

and Carving 

1--·-
WRITE FOR BROCHURE 

E. & J. Swigart Co.jl~~ 




