
The Side Bar: 

In this issue, 

The ATO Clock, the First 
Transistor Clock 

Also featured: 

Henry Warren’s Electro-
magnetic Mercury Switch 
Clock 

Volume 50, Issue #1 

 

September 2024 

Inside This Issue 

President’s Message         1 

Lead article :  

ATO Transistor Clock      2 

What is a transistor         

Warren “Mystery” Clock 

54th Eastern States        
Regional 

Classic Ads from the Past 

Membership Form 

Electric Horology Links 

Mart: SALES & WANTS 

   Chapter # 78 National Association of Watch and Clock Collectors 

President’s Message 

Fellow Horologists: 

             Chapter 78 started as an informal group 
of NAWCC members whose primary interest 
was electrically powered clocks. Initially started 
with a newsletter in 1972 and fully chartered in 
1973 as Chapter 78, The Electrical Horological 
Society of the NAWCC. The newsletter evolved 
into the Journal of the Electrical Horological 
Society which was published quarterly. The 
passing of Bill Ellison, chapter 78 president in 
2022 left us without a leader and sadly the 
chapter went quiet.    

Looking ahead, several of us with an interest in 
electrical horology are working to re energize 
Chapter 78 and hopefully stimulate enough in-
terest in this field for a new generation of 
NAWCC members. The chapter as in the past, 
will continue to meet with one change, we will 
now hold meetings via Zoom as well as Region-
al and National Conventions where possible. 
The Journal will remain largely the same as in 
the past with focused articles, period catalogs 
and advertising, along with helpful internet links 
and free For Sale / Wanted ads from registered 
members of Chapter 78. Another change is the 
Journal will only be sent digitally to members, 
this eliminates the need for dues as hardcopy 
distribution and communication was the primary 
overhead. 

 A membership registration form is included on 
the last page of this Journal.  

James Meechie 

President 

From The Editor: 

The chapter is always looking 
for electrical clock and watch  
information that we can re-
produce in the Journal. Com-
pany instructions and catalogs 
are particularly helpful in da-
ting clock or watch models. 
Anything regarding European 
clocks and watches would be 
most welcome. Anyone wish-
ing to write an article on any 
aspect of electrical horology 
should contact the editor.   

Hard copies can be sent to  

Alex Melchert, Editor 

522 De Mott Avenue 

Baldwin NY 11510 

All hard copies will be 
scanned and returned via 
USPS.  

If you have the ability to 
scan , please email to  

Alex Melchert, Editor 

At rxmelchert@aol.com 

Please add Chapter 78 in the 
subject line. 

Feedback regarding the con-
tents of this Journal and sug-
gestions for future articles 
would be greatly appreciated. 

THANK YOU 

The Journal Of The Electrical  

Horological Society 

President: James Meechie, Vice-President: Richard French, Editor: Alex Melchert (rxmelchert@aol.com) 
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The ATO Clock: One of the First Commercial Applications of the Transistor. 

The search for a way to bypass the use of weights and springs in clocks goes back to the mid–
19th century. The principal theories of electromotive and electromagnetic forces were discov-
ered during this period. This led to a period of great creativity on the part of clockmakers and 

engineers to utilize these forces to help run a clock. Battery technology was still in its infancy with liquid bat-
teries in glass jars being the standard. Obviously, having exposed toxic battery solutions made these clocks 
inappropriate for the general population. Most of the companies that marketed these clocks failed because of 
battery availability and the common problem of spark arching at the switch contact points. Dry cell introduc-
tion in the late 19th century made battery availability and safety easier but battery clocks still exceeded the 
general public’s income. During the 20th century post-WWI-war years the most common, widely sold electric 
battery clocks in the United States were Poole / Barr and Tiffany Neverwind. These clocks are very familiar to 
American electric clock collectors. They lasted from the post–WWI-war years through the late 1920s and mid-
1930s. Effectively being replaced by AC main synchronous motor clocks originally developed by Henry War-
ren.  

 In Europe the process was similar with two companies marketing battery electric clocks, although the 
period of widest use lasted through the mid 1950s and early 1960s. The two companies were the French estab-
lishments of Leon Hatot and Favre Bulle. The Bulle clock is more generally known in the United States versus 
the ATO clock is less known but just as widely distributed. The basic design of both of these movements was 
designed by one individual; Marius Lavet. He worked for Favre Bulle in the post WWI years. His design for 
the Bulle clock involved a stationary permanent magnet with a moving electromagnetic coil that effectively 
became the pendulum. His second design, developed a few years later (1922 patent) simplified the design 
down to a stationary coil and a swinging permanent magnet. This design was utilized by Leon Hatot and was 
first marketed in 1923. Mr. Hatot wanted the clock name to be pronounced like the French pronunciation of 
his name and thereby called the clock ATO. It is thought that throughout the production years approximately 
300,000 Bulle and ATO clocks were made. The smaller movement size of the ATO clock allowed for the 

manufacture of smaller shelf clocks. Largely marketed during the 1925 
Paris Exposition which introduced the world to the “Art Deco” machine 
style, ultimately, forcing a departure from the more fluid and organic Art 
Nouveau style that flourished up to that time. ATO clocks manufactured 
during this pre-WWII period were highly decorative with elaborate cases, 
ample use of chrome and even utilizing Lalique crystal domes. The Mel 

Kaye article listed in the references shows a large selection of the 
various case designs that are highly sought by collectors today. Le-
on Hatot was a very astute business man. Unlike Favre Bulle, he 
licensed his patents to many companies. Among these are the Ham-
burg-American Clock Company (HAC), Junghans after they ac-
quired HAC, and Herman Miller, Seth Thomas, Bulova and Elgin in 
the United States.  

 

 

 

   

 

Firms that produced ATO clocks 

ATO Transistor clock from the mid-1950s. 

Transistor 

BaƩery Compartment 
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Bulle did very little licensing of their patent, Tempex in England being the only one. ATO apparently also al-
lowed licensees to modify their patent which resulted in the Junghans version being a better timekeeper albeit 
in a less expensive movement. 

Two basic problems plagued early electromechanical clocks; the primitive battery with its corrosive acid that 
made storage and handling difficult and the tendency of the switch contact to spark and corrode. Large systems 
installed in commercial applications had staff to maintain batteries and contact switches. The average house-
hold could not afford such a luxury. 

The advent of the transistor in 1947 (See related article in this issue) opened up a whole potential world of ap-
plications. Marius Lavet begins experimenting with the use of a transistor to replace the mechanical contact 
switch of the ATO clock.  The use of the transistor as a contactless switch was realized by Marius Lavet in 
his1953 patent for a transistorized clock. It was adopted by Leon Hatot and released in 1954 as the first transis-
tor switched clock. It was heavily marketed by Kieninger and Obergfell (KUNDO). The increased use of tran-
sistors act as contactless circuitry eliminated contact switches. ATO type clocks made by KUNDO and others 
are controlled by a transistor without any form of conventional contact. 

When placed in an electric circuit the transistor acts as an amplifier and a switch. If voltage is applied to the 
collector of the  transistor, the current will only pass through the transistor if a smaller voltage is applied to the 
Base lead of the transistor then the current can pass through from the collector to the emitter.  The transistor is 
therefore a SEMI-conductor and because the emitted voltage is greater than the base voltage the voltage has 
been amplified. 

 

The advantage of the transistor is that there is no re-
verse induced voltage as there is with the contact 
switch.  Therefore, the contacts do not become pitted or 
fouled and cease to work.  The same principal was used 
by the auto industry to reduce the fouling of points in 
the distributer by using electronic ignition.  

 

  

 

Marius Lavet Patent ApplicaƟon for Transistor Switch 1954 
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An early adopter of the transistor was KUNDO.  You 
can see the similarity of the transistor use in the patent 
drawing to the right.  In this case, the center mounted 
coil is actually two concentric coils one to sense the 
magnetic field and the other to respond and impulse 
the pendulum when the current flows through the 
transistor. 

In the 1930s, as household electricity became depend-
able enough so that plug in clocks became reliable. 
The advent of the alternating current synchronous mo-
tor invented by Henry Warren with standardized AC 
current frequencies resulted in inexpensive reliable 
electric clocks everyone could afford. Battery clocks 
in the United States faded from the market. In Europe 
they lasted an additional 20 years before being  

 

 

 

replaced by transistor versions and ultimately quartz 
movements. Plug in electric clocks enjoyed a run of 
about 40 years. They were produced in all different 
price ranges and could be housed in inexpensive plastic 
cases as well as exotic marble and wood.  

In their original patent application, Hatot and Lavet 
mentioned the possibility of producing a transistor 
switched balance wheel clock. Some eight years later 
in 1961 Hatot and Lavet patented just such a move-
ment. (see next page for copy of the patent application. 
It was first produced as the ATO-MAT movement 
which was as a replacement movement by Kienzle and 
others, some with floating balances. These were widely 
used as replacement clock movements until the advent 
of quartz controlled replacements. 

 

 

 

 

KUNDO transistor incorporated within the coil 
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The ATO Clock: One of the First Commercial Applications of the Transistor 

 

ATO battery clock movements are highly collectable to-
day. The elegant cases of the pre-WWII Art Deco period 
command high prices. The late transistor ATO clocks of 
the 1960s are more commonly seen at MARTS. Produc-
tion continued until the late 1970s at which time they 
were completely replaced by the quartz revolution. 

 

         

 

 

 

 

 

 

 

 

References: 

Viredaz, Michel, Leon Hatot and ATO electric clocks, Chronometrophilia No 56, Summer 2004, Translated by 
Ian Richardson 

Kaye, Mel, The ATO Clock, NAWCC Bulletin, No 344, 2003 

Locke, John, ATO Battery Clocks, Brabourne Books, 2003 

Locke, JD, Lecture, The ATO Electric Clock, Electrical Horology Group, Antiquarian Horological Society, 
April 4, 1981 

Swetsky, Martin, The Electrical Contact...Bane of Electrical Horology, NAWCC Bulletin, August 1987 

Crum, Elmer, 150 Years of Electrical Horology, 1992 NAWCC Chicago National Convention Exhibit. 

ATO-MAT Balance Wheel Transistorized Movement 

1961 Hatot / Lavet Patent For Transistor Balance Wheel 
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What is a transistor? 

A transistor is a miniature semiconductor that regulates or controls current or voltage flow in addition amplify-
ing and generating these electrical signals and acting as a switch/gate for them. Typically, transistors consist of 
three layers, or terminals, of a semiconductor material, each of which can carry a current. When working as an 
amplifier, a transistor transforms a small input current into a bigger output current. The ability to hold in check 
a large source of energy until a small current is applied to the mid-section of the transistor is important. It al-
lows the transistor to be used as a switch to turn on and off a larger, stronger electrical impulse without involv-
ing sparking or any moving parts. 
 
Why transistors are important 

On its own, a transistor has only one circuit element. In small quantities, transistors are used to create simple 
electronic switches. They are the basic elements in integrated circuits (ICs), which consist of a large number of 
transistors interconnected with circuitry and baked into a single silicon microchip. In large numbers, transistors 
are used to create microprocessors where millions of transistors are embedded into a single IC. They also drive 
computer memory chips and memory storage devices for MP3 players, smartphones, cameras and electronic 
games. Transistors are deeply embedded in nearly all ICs, which are part of every electronic device. 

How transistors revolutionized the tech world 

Invented at Bell Laboratories in 1947, the transistor rapidly replaced the bulky vacuum tube as an electronic 
signal regulator. Considered one of the most significant developments in the history of the PC, the invention of 
the transistor fueled the trend toward miniaturization in electronics. Because these solid-state devices were sig-
nificantly smaller, lighter and consumed significantly less power than vacuum tubes, electronic systems made 
with transistors were also much smaller, lighter, faster and more efficient. Transistors were also stronger, re-
quired significantly less power and, unlike vacuum tubes, didn't require external heaters. 

As the size of transistors has exponentially decreased, their cost has fallen, 
creating many more opportunities to use them. Integrating  transistors 
with resistors and other diodes or electronics components has made ICs 
smaller. The miniaturization of transistors onto printed circuit boards has 
made possible the electronic revolution that we take for granted. One of the 
first applications of a transistor commercially was in the ATO clock of 1954. 
Leon Hatot licensed the patent for transistor switching to many clock com-
panies, including Junghans and KUNDO in Europe and Seth Thomas and 
Howard Miller in the United States. KUNDO incorporated the transistor into 
the coil as illustrated in the schematic to the right. 

Reference 

Fried, Henry, The Electric Watch Repair Manual, B. Jadow and Sons, Inc. NY 
1972 

Awati, Rahul, What is a Transistor? Accessed 8/1/2024 

Pritzker, Robert, Presentation on Transistor Clocks at the 54th Eastern States Re-
gional, August 2-3, 2024 

Swetsky, Martin, A Guide to Electrical Horology, Trafford, 2003 

 

 

Collector 

EmiƩer 

Semiconductor 
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 The Henry Warren MagneƟc “Mystery” Clock 

 If Alexander Bain is considered the “Father of the Electric Clock” then Henry Warren should be rec-
ognized as the “Father of Electrical Timekeeping.” He is most remembered for the invention of the  Tele-
chron synchronous motor. This motor used in conjunction with his master clocks established a way to stand-
ardize central power station frequencies. Prior to this accomplishment power frequencies varied from station 
to station resulting in as much as a 10-15 minutes difference in electrical clock time. By standardizing gener-
ator frequencies, he made possible the growth of the mains electrical clock, whereby average people of lim-
ited means could own an accurate electrical clock. His work ultimately contributed to the formation of the 
National Grid as we know it today.  

Henry Warren was an engineer not a clockmaker. That not withstanding, he developed an early interest in the 
use of electricity in clocks. Like other inventors, Henry Warren wanted find a reliable way to eliminate 
springs and weights in clocks. Multiple ways were patented to utilize electricity to keep a clock train going. 
Many of these clocks were marketed but would invariably fail. The reasons for this failure was usually cost 
and delicate mechanisms that could not be easily managed by the owner. They solved the issue of winding 
but that was offset by the somewhat unreliable batteries available at this time. In 1908, Henry Warren began 
experimentation on an electric clock powered by batteries. His first patent was dated 1908 and was the result 
of several years of tinkering in his spare time. He started a small company that further developed the clock 
that you see on pages 8-10. Several prototypes and case designs were tried out before settling on the  final 
glass dome model.  

Henry Warren first patented his clock in 1908. At that time the clock still had a mechanical connection to the 
movement. In 1915 he modified the patent to a magnetic connection to the movement thereby getting the 
nickname of “mystery clock.” Unlike most pendulum clocks where the pendulum regulates the movement, in 
this clock the pendulum drives the movement. The pendulum contains a rare earth magnet, and the base 
has a coil of wire in it. As the magnet passes the coil, an electronic circuit senses the magnet and sends a cur-
rent pulse into the coil.  

 

 

 

 

 

 

 

These clocks while innovative were not good timekeepers. Variations 
of battery voltage and the difficulty in keeping the clocks properly ad-
justed led Henry Warren to comment, “A few years experience with 
this electric clock demonstrated that it did not meet all needs. "At that 
point in time he began exploring other possibilities in time keeping. 
His focus was on the existing alternating current power system that 
supplied 90% of the power in 1916. 

Henry Warren’s patent for the 1914 electromagneƟc clock 
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The patent drawing below show the magnetic coupling in the final version of this clock. Henry Warren called 
it the “pulsator.”  

Mercury is a very good conductor of electricity. The concept is very 
similar to that used in the heating and cooling thermostats of 
the1950s—1990s. A glass tube filled a drop of mercury would roll to 
cover a positive and negative wire  and complete a circuit after it was 
moved outside the horizontal position. A roll to the opposite side 
would disconnect the circuit.  This concept actually solved the spark 

arching issue that plagued battery clocks for 
decades.  Mercury was used in the past by 

clockmakers for glass tube pendulums and in certain healthcare 
applications. At the time this was invented no one really knew how 
dangerous mercury was to individual health or the environment. To-
day the use of mercury has diminished to some industrial applica-
tions where personal protective equipment is mandated. 

Henry Warren went on in 1916 to patent the alternating current syn-
chronous motor which history remembers him for. The invention of 
this motor lead to the availability of accurate and inexpensive elec-
tric clocks originally under the Telechron name. Ultimately, General 
Electric, which had a large stock interest in Telechron bought out the 

remaining stack and marketed the clocks under the GE Telechron name. They were the dominant clock availa-
ble to the masses until the availability of quartz movements in the 1970s. Any Warren electromagnetic 
“mystery” clock in any condition is very collectable.  

Richard Hatch has written an extremely complete article on the history of the first Warren Clock Company . 
His article details the progression of the clock from mechanical to magnetic over a period of 5 years. He de-
scribes some of the known case styles and prototypes.  The article gives a very precise discussion of the assem-
bly, disassembly and restoration of this clock with great hints for the clock repairer. He makes a very effective 
argument that this clock was the precursor of Warren’s AC synchronous motor and was pivotal in the develop-
ment of that motor. His article can be found below at : 

 (https://clockdoc.org/Default.aspx?aid=12438) 

References: 

Hatch, Richard, The Mystery of the “Warren Magnetic Clock’, the first synchro-
nous motor-powered clock  ((https://clockdoc.org/Default.aspx?aid=12438) 

Anderson, Joh n M, Henry Warren and his Master Clocks, NAWCC Bulletrin, Au-
gust 1991 

Aked, Charles K, Warren’s Synchronous Clocks Antiquarian Horological Society, 
Electrical Horology Group, EHG Paper No. 59 

United Stated Patent Office, Warren Electromagnetic Clock, Patent # 1,160,346, 
Journal of Electrical Horology, Feb. 1977 

 

MagneƟc coupling (Pulsator) 

Mercury Switch 
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Warren Company Brochure from 1916 describing the clock and how it funcƟons 
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CHAPTER 78 at the 54th EASTERN STATES REGIONAL—August 2-3, 2024 

The 54th annual Eastern States Regional took place on August 2-3, 2024 in Utica NY at the Nexus Arena. 
Chairman, David Richardson and his staff was kind enough to reserve two tables to display a large array of 
electric clocks and watches. Included were the following: 

1903 Rempe Manufacturing Co. “No 9”   Matsushita “Kinglet” Circa 1960-70                                          
ATO Transistor 1960’s   ATO Wall Clock, 1930’s    Haddon Products, Inc “Ship Ahoy” Model 100 

American Clock Co circa 1901 Counter Display Model  Dimep “Brazilian Bulle” circa 1960-70 

Seiko Sonola Transistor circa 1970  Jeferson Golden Suspense 1958                                                           
Warren Mystery Clock with mercury switch circa 1915   KUNDO transistor clock circa 1960’s 

Glenn Flood brought his large collection of Bulova Accutron Watches to complete the display. 

Chapter 78 member Bob Pritzker gave two educational presentations. The first focused on the Poole / Barr 
electromagnetic clock and some of the basic issues encountered during restoration. These included corrosion 
of contact switches due to electrical arching and battery corrosion of the battery holders.  

The second presentation focused on the early adoption of transistors in clocks and watches. He reviewed the 
basic mechanisms on how transistors work and their role in starting the electronic revolution that resulted in 
the thousands of applications in today’s world. 

The Chapter 78 display attracted a great of attention. Bob Pritzker’s presentations, while lightly attended 
were very informative for anyone interested in electric battery clocks and watches. 

 

 

 

An ATO transistor movement from the 1960s. 
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How to Access The Chapter 78 InformaƟon on the NAWCC WEBSITE 

Step 1: Need to establish a NAWCC password. 

Step 2: Click on LOCAL CHAPTERS in the top Ɵtle bar. 

Step 3: Find a chapter by interest, click on SEARCH   

 

 

Step 4: Chapter 78—ELECTRICAL HOROLOGICAL SOCIETY, Click on VISIT CHAPTER WEBSITE 

 

 

 

 

 

 

Step 5: NAWCC Chapter 78– Electrical Horological Society, click on CHAPTER MATERIALS 

 

 

 

 

 

 

 

Step 6: NAWCC Chapter 78, Electrical Horological Society 
Jour- nals, click on JOURNAL INDEX (Blue type)  

 

 

 

 

 

Index is arranged alphabeƟcally by subject. Find what you are looking for (Journal year) and go back one step and click on the  

appropriate year. 
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Classical Electric Clock / Watch Ads From the Past 
BARR—1946 

Jefferson Golden Hour late 1940’s—1980’s 

Junghans ATO 
1950’s—1970’s 
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Classical Electric Clock/ Watch Ads From the Past 
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All MART ADs ARE 
FREE To Chapter 78 
Members 

Send a copy to the  

aƩenƟon of the  

Editor: Alex Melchert 

522 De MoƩ Avenue 

Baldwin NY 11510 

 OR 

Email to: 

Alex Melchert, Editor 

rxmelchert@aol.com 

For Sale: Poole /Barr and Tiffany Neverwind parts, movements and project 
clocks. Let me know what you are looking for and I’ll check my inventory. 
Downsizing my collecƟon. 

Contact: Alex Melchert, email rxmelchert@aol.com        Pictures available 

516-319-9746, leave message 

For Sale: Bulle clock parts, movements and project clocks. Let me know what 
you are looking for and I’ll check my inventory. Downsizing my collecƟon. 

Contact: Alex Melchert, email rxmelchert@aol.com        Pictures available 

516-319-9746, leave message 

Wanted: REMPE Manufacturing Company, Danville Pennsylvania clocks, parts, movements, cases or  

project clocks in any condiƟon.   Contact: James Meechie, Spike_69@hotmail.com 

301-520-3418, leave message     

Wanted: Heƫch electronic clocks from the 1960s parts and movements.  Any 
condiƟon.   Contact: Alex Melchert, email rxmelchert@aol.com     

516-319-9746, leave message     

Chapter 78 CONTACT INFORMATION: 

President:   James Meechie    spike_69@hotmail.com 

Secretary / Editor  Alex Melchert     rxmelchert@aol.com 

    522 De MoƩ Avenue, Baldwin NY 11510 

Wanted: Haddon, Golden Charm Shelf / Wall clock in any condiƟon.  

Contact: Alex Melchert, email rxmelchert@aol.com      516-319-9746, leave message     

Wanted: Schatz –Elexacta 1960s wall swinger electronic clock. Looking for complete Queen Anne, Bipolar 
and Pendulo clocks and or parts.  Contact: Alex Melchert, email rxmelchert@aol.com     

516-319-9746, leave message     

FOR SALE:  Number 6 Ball Chain for Jefferson Suspense clock, 26 inches, NEW, $15, free shipping 

Contact: Alex Melchert, email rxmelchert@aol.com    516-319-9746, leave message     
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The Journal Of The  

Electrical Horology Society  

NAWCC Chapter 78 

Membership Form 

Moving forward The Journal of Electrical Horology will be published quarterly. Membership in  

Chapter 78 is FREE. The Journal and all communicaƟon will be sent out electronically in PDF format.  
Membership REQUIRES current membership in the NAWCC and a completed membership form 
(below) sent to the editor. A completed membership form indicates that you are giving Chapter 78 
consent to send you the Journal and any communicaƟons. As in the past, ads in the Journal are free to 
Chapter 78 members. Membership confirmaƟon and ads will be renewed annually. 

 

I wish to become a member of The Electrical Horology Society, Chapter # 78 

 

NAME: ____________________________________________________   NAWCC #: ___________________ 

ADDRESS: ___________________________________________________ 

CITY: ___________________________   STATE: __________   ZIP CODE: ______________ 

COUNTRY: _______________________ 

EMAIL ADDRESS: (required) ____________________________   TELEPHONE: (opƟonal)  _________________ 

SEND TO: 

NAWCC, Chapter 78 

Alexander Melchert, Editor 

522 De MoƩ Avenue 

Baldwin, NY 11510, United States 

OR email the required informaƟon to rxmelchert@aol.com, please put NAWCC Chapter 78 in the SUBJECT line. 

Interested in AnƟque / Vintage baƩery and electrical clocks? 

Join The Electrical Horology Society, NAWCC, Chapter 78 

  


