
January/February 2018
Volume 60/1 • Number 431

WATCH 
& CLOCK

Bulletin

January/February 2018
Volume 60/1 • Number 431

Journal of the National Association
of Watch & Clock Collectors, Inc.



Guiding Core Purpose
NAWCC’s mission is to educate the world in the art and science of timekeeping.

Vision
NAWCC’s vision is to be the premier educator in timekeeping and the preservation of timepieces.

The NAWCC, Inc. is the world's largest museum, research library, educational institution, and 
international community of horological professionals and enthusiasts dedicated to clocks, watches, 
time, and timekeeping. We are committed to being the world leader, educator, and advocate for 
horology and for everyone who is interested in timepieces and horological issues.

NAWCC Board of Directors
Terms expire 2021

SECRETARY  LEROY BAKER
  lebaker@chorus.net
TREASURER  CHRIS MILLER
  cmiller@mmgolfcars.com
  JOHN COTE
  jcote@comcast.net
  ROBERT GARY
  robertsclockworks@verizon.net
  PHILIP E. MORRIS
  mpmorris@bellsouth.net
 TIM ORR
  torr286@aol.com

Terms expire 2019

CHAIR   RICH NEWMAN
  rpnewman@yahoo.com
VICE CHAIR   JAY HOLLOWAY
  jay@hollowaytrading.com
  THOMAS J. BARTELS
  tombartels@gmail.com
  PHILIP C. GREGORY
  pgregory@flash.net 
  DAVID A. LEE
  davidlee@theclockworks.com
  CARROLL W. WOLFE
  carrollw1102@gmail.com

Ex Officio
Legal Counsel  MYRON J. MINTZ, ESQ 

Executive Director  TOM WILCOX

Official Notice
The full text of the approved minutes of NAWCC
Board meetings may be found at http://www.nawcc.
org/index.php/ourassociation/bod-documents.

Membership
US Memberships with publications mailed & online:
Individual $90, Business $175
Memberships outside US with publications mailed
& online: Individual $114, Business $199
eMemberships with online-only publications: 
Individual $80, Associate (spouse/significant 
other of member) $20, Youth $20, Student $35
Contributory and Lifetime Memberships available.
Contact Member Services for information at 
717.684.8261 (option 5) or nawcc.org/join.

Change of address, membership application, and membership
payment should be sent to NAWCC, Inc., at the 
address above or by calling 717.684.8261 (option 5), 
faxing, or emailing membership@nawcc.org.

Members can update contact and payment information 
as well as make payments by going to My Account  
on nawcc.org.

NAWCC Publications Department
 Editor CHRISTIANE ODYNIEC
 Ext. 206 codyniec@nawcc.org

 Associate Editor & FREDA CONNER
 Chapter Highlights fconner@nawcc.org
 Coordinator 
 Ext. 207

 Production Coordinator KIM HESS

 Creative Services KEITH LEHMAN
 Production Leader & klehman@nawcc.org
 WatchNews Editor
 Ext. 212

 NAWCC Advertising GILLIAN RADEL
 Services Coordinator mart@nawcc.org
 Ext. 208

 

The Watch & Clock Bulletin (ISSN 2152-4858), 
peer-reviewed journal of the National Association of 
Watch & Clock Collectors, Inc., is published in  
January, March, May, July, September, and  
November. The NAWCC is a 501(c)(3) educational 
charitable nonprofit organization.

Manuscripts being offered for publication and all
editorial correspondence should be emailed to the editor 
at the address above.

All material in the Watch & Clock Bulletin is copy- 
righted by the NAWCC, Inc. No article, feature, or any 
part of them may be cop ied or otherwise reproduced by 
anyone. Limited copying may be permitted by first 
requesting permission in writing, and receiving permis-
sion in writing; but acknowledgment of the source, ad-
jacent to the copied article or feature is man datory. An 
author may have copyrighted an article, in which case 
permission to copy must be obtained from the author.

Statements of opinion made by authors of papers read
before or appearing in the publications of the NAWCC 
are accepted as the author’s own. The Association 
assumes no responsibility for the accuracy or correct-
ness of any statements of its contributors.

© Copyright 2018 by the National Association of Watch 
& Clock Collectors, Inc. All Rights Reserved.

Periodicals postage paid at: Lancaster, PA 17604-9998
and additional offices.

POSTMASTER: Send address changes to the National
Association of Watch & Clock Collectors, Inc.,
at the address above.

NAWCC Inc. membership is not to be used to imply 
NAWCC endorsement of individuals, their products, 
or their services.

The NAWCC Inc. is tax exempt under Section 501(c)
(3) of the US Internal Revenue Code, and gifts to the 
NAWCC are tax deductible under Section 170(b)(1)
(A)(vi) of the code.

NAWCC Staff
 Executive Director TOM WILCOX
 Ext. 209 twilcox@nawcc.org

 Controller CHUCK AUMAN
 Ext. 202 cauman@nawcc.org

 Accounting Assistant SARAH GALLAGHER
 Finance & Development sgallagher@nawcc.org
 Ext. 205

 Development REBECCA HICKEY
 Coordinator rhickey@nawcc.org
 Ext. 204 

 Director of MARKUS S. HARRIS
 Communications mharris@nawcc.org
 Ext. 227

 Marketing & Special KIM CRAVEN
 Events Coordinator kcraven@nawcc.org
 Ext. 231

 Education Coordinator GILLIAN RADEL
 Ext. 237 education@nawcc.org
 

 Director of KEVIN D. OSBORNE
 Information Services kosborne@nawcc.org
 Ext. 232

 Member Services PAMELA J. LINDENBERGER
 Office Manager plindenberger@nawcc.org
 Ext. 210

 Administrative Assistant CHRISTA ECKERT
 Membership ceckert@nawcc.org
 Ext. 201

 Member Services Clerk STACEY STRAYER
 Ext. 229 sstrayer@nawcc.org

National Watch & Clock Museum
 Museum Director NOEL POIRIER
 Ext. 236 npoirier@nawcc.org

 Curator KIM JOVINELLI
 Ext. 203 kjovinelli@nawcc.org

NAWCC Store
 Museum Admissions & ABBY KROUSE
 Store Manager giftshop@nawcc.org
 Ext. 211 

Library & Research Center
 Library & Archives SARA BUTLER-TONGATE
 Supervisor sbtongate@nawcc.org
 Ext. 224

 Archivist KATE VAN RIPER
 Ext. 229 kvanriper@nawcc.org
Equal Employment Opportunity Policy
To give equal employment and advancement opportunities 
to all people, we make employment decisions at the NAWCC 
based on each person’s performance, qualifications, and 
abilities. The NAWCC does not discriminate in hiring or 
employment because of race, color, religion, sex, age, 
disability, genetic information, national origin or ancestry, 
or any other characteristic protected by law. 

National Office hours, Mon.-Thurs., 8 am-5 pm;  
Fri., 8 am-4 pm. Closed Sat. and Sun. 

514 Poplar St. | Columbia, PA 17512-2130 
Ph.: 717.684.8261 | Fax: 717.684.0878

National Watch & Clock Museum
 December thru March April thru November Memorial Day thru Labor Day
 Tues.–Sat. 10 am–5 pm Tues.–Sat. 10 am–5 pm Mon.–Sat. 10 am–5 pm
 Closed Sun. and Mon. Sun. noon–4 pm Sun. noon–4 pm (Closed July 4)

Library & Research Center
 Tues.–Thurs. 8 am–5 pm Sat. noon–4 pm
 Fri. 8 am–4 pm Closed Sun. and Mon.

Visit NAWCC.org to link to:

mailto:lebaker@chorus.net
mailto:cmiller@mmgolfcars.com
mailto:jcote@comcast.net
mailto:robertsclockworks@verizon.net
mailto:mpmorris@bellsouth.net
mailto:torr286@aol.com
mailto:rpnewman@yahoo.com
mailto:jay@hollowaytrading.com
mailto:tombartels@gmail.com
mailto:pgregory@flash.net
mailto:davidlee@theclockworks.com
mailto:carrollw1102@gmail.com


FEATURES
6 Vox Temporis |  

Letters to the Editor
8 Poem

9 Fantastic Finds &  
Related Tales

14 Horology in Art

27 WatchNews

33 Research Activities & News

89 Organizing Your 
Mainspring Inventory

92 Horology Meets  
the “Makers”

93 In Memoriam,  
In Memory of,  
and Obituaries

95 For All Time 
75th Anniversary 
Endowment and  
Capital Campaign 

Volume 60/1 • No. 431

ARTICLES

10 Horology in  
Art Symposium 
by Katie Knaub

15 Progression of Wristwatch Styles:  
From Bracelet Watches to Smartwatches 
Part 2 
by Randy Jaye

20 Museum Celebrates 40 Years 

21 The Rise and Fall of the Paris Carriage Clock Industry 
by Ken Hogwood, FNAWCC

37 Resurrection  
of Three Marine  
Chronometers 
by Grant Griffiths  
and Pete Ekins 

52 Achievements  
of Gent & Co. 
Part 1 
by David Boullin 

69 Robert Leslie,  
The Greatest American  
Watch and Clock  
Maker Ever Forgotten 
Part 1 
by Rich Newman

27

Call for 
Nominations  
NAWCC  
Board of Directors 
Nominating and  
Elections Committee 4

www.nawcc.org NAWCC Watch & Clock Bulletin • January | February 2018 • 1

37

15



Letter from the Editor–Christiane Odyniec
“’Tis a gift to be simple.” So begins the Shaker song, 
written by Joseph Brackett in 1848. More than 150 
years later, I strive to keep things simple. I have 
simplified our submission guidelines and Publications 
Department procedures. I am consulting with experts 
to simplify our peer review process. On an almost 
daily basis, I work with authors to simplify their text. 
Simple is good, even when discussing complicated 
subjects such as clocks and watches.

Patricia T. O’Conner, past editor at the New York Times 
Book Review, encourages writers to use plain words so 
they can communicate clearly with their readers. She 
questions the use of a shotgun when a fly swatter will 
do. For example, saying “ongoing highway mainte-
nance program” instead of “road work.” Or a teacher 
telling a mother that her child’s “computational skills 
do not meet his age-expectancy level,” instead of say-
ing that little Jeremy has trouble with math.1

We can all benefit from Ms. O’Conner’s advice in our 
writing and in our lives. 

Many writers, however, balk at changes that trans-
form the complicated into the simple. They often 
become quite angry with the editor, questioning the 
editor’s motives. 

I share with you my motive: to produce publications 
that communicate clearly, consistently, and concisely 
while conserving the author’s voice. That is, to be a 
good editor. This means that I work with the authors 
but for the readers.

NAWCC authors, some of the most knowledgeable 
and interesting people I have ever met, have import-
ant and useful information to share. I am here to 
help them to do just that, plainly and simply. 

I leave you with these words. It has been shown to 
be a true and irrefutable fact that existing in the 
state of the absence of complexity, indeed existing 
in its very antithesis, is an entity bestowed upon an 
individual without monetary or otherwise tangible 
compensation. 

Or maybe you might want to just read the first line of 
this column again. 

Reference 

O’Conner, Patricia. Words Fail Me: What Everyone 
Who Writes Should Know About Writing. San 
Diego: Harcourt, 1999:49–55.

About the Front Cover
Although little has been written about him, 
Robert Leslie was in the forefront of American 
clock and watch making in the late eighteenth 
century. Read more about Leslie in the first part 
of a two-series starting on page 69. Our cover 
watch is on page 78. 

About the Back Cover
The 2017 NAWCC Ward Francillon Time 
Symposium closed with a banquet at the 
Harvard Club of Boston. As attendees entered 
the dining room, they were greeted by Pat 
Keck’s sculpture Man with Too Much Time on 
His Hands. Read more about the Symposium 
on page 10 and more about this sculpture 
(and some important news from Bob Frishman 
about his Horology in Art project) on page 14. 

Front and back covers by Keith Lehman.

Errata
Three errors have been noted in the November/
December 2017 issue. The Watch & Clock 
Bulletin regrets these errors, which were 
corrected in the online version.

On page 499, the caption for Figure 2 should 
state that the center figure is actually a style 
3R, exclusively used for the series 0 rivet staff, 
because it has a white meantime screw at the 
center of each balance arm. The style 2 has all 
gold weight and meantime screws, as well as 
the concave shape. 

On page 528, the space in Thomas L. De 
Fazio’s last name was omitted. 

On page 560, the first sentence in the entry for 
Allan Symons, FNAWCC should read, “Symons 
had a long professional career before turning to 
a completely different pursuit later in life.” 
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Message from the 
Executive Director
“There is only one thing 
in the world worse than 
being talked about, and 
that is not being talked 
about.”—Oscar Wilde 

Recognition and appreciation are critical to the 
well-being of any organization. The year 2018 
will be a season of remembering, recognizing, 
and appreciating the events and personalities 
who established and perpetuated our orga-
nization. People—not timepieces—made the 
difference in our history. People will make the 
difference in our future.

Many of our members have invested a yeoman’s 
efforts and resources over a prolonged period, 
not for praise or recognition but because they 
believed in the NAWCC and the important role 
we play in preserving and promoting horology. 
They deserve recognition and appreciation for 
their contributions. But TIME can wear them 
down and the lack of recognition and apprecia-
tion over TIME can discourage them, undermin-
ing their participation. No one likes to be taken 
for granted.

We all play a role in encouraging others as they 
volunteer their time, talents, and treasures to 
the NAWCC. The Team here in Columbia, PA, 
appreciates our members’ contributions and 
never wants anyone to feel unappreciated. We 
apologize if we have overlooked your contri-
butions and welcome all positive feedback for 
improvement.

We look forward to you joining us in 2018 for 
a year of celebrating and sharing in the global 
community of NAWCC members dedicated to 
the appreciation, knowledge, skill, science, art, 
and education of horology.

Tom Wilcox 
NAWCC Executive Director 

twilcox@nawcc.org

Message from the 
Board Chair
The NAWCC Ward Francillon Time 
Symposium is our premier educational event, 
and the 2017 Horology in Art program 
conducted in partnership with the Museum of 
Fine Arts in Boston was a tremendous success. 
Many members agree that it was one of the 
most informative and well-run events that they ever attended (read 
more about it on page 10). We certainly understand that it is difficult 
for many of our members to attend in person, but please be aware 
that the Committee has the lectures professionally recorded when 
possible and made available on NAWCC.org for viewing at any 
time. I thank the Symposium Committee, headed by Bob Frishman, 
for its outstanding commitment to horological education and for 
establishing relationships with the philanthropic and business 
communities. We look forward to future collaborations with these 
groups. 

It is not too early to mark your calendars for our next Symposium, 
“Cars, Clocks, and Watches,” at the Henry Ford Museum of 
American Innovation and the adjacent Greenfield Village in 
Dearborn, MI, September 20–22, 2018. More information will 
become available in the coming months on NAWCC.org and the 
Symposium website, carsclocksandwatches.com. 

Every level of our Association depends on volunteers to be successful. 
The Association has many ways to recognize member achievements 
and contributions, including Certificates of Appreciation, Chapter 
Citation Certificates, and several special awards. However, one of 
the primary functions of our Awards Committee, chaired by John 
Connolly, is to recognize exceptional achievements of members 
which you submit. Please think about your NAWCC friends and help 
give them the recognition they deserve. The Fellow Nomination Form 
is on our website under the Members Area > Recognition – Awards.

It gives me great pleasure to list Fellow and Star Fellow recipients 
whom you nominated and were recognized in 2017:

Robert C. Booth, Fellow Award
Sandy Cranfill, Fellow Award
Nathan S. Childs, Fellow Award
Andrew Dervan,  
Star Fellow Award
Chet Ekstrand, Fellow Award
Donna Kalinkiewicz,  
Fellow Award
Cathy Koolen,  
Star Fellow Award
Marion Krajewski,  
Star Fellow Award

Ernest A. Lopez, Fellow Award
Philip E. Morris, Fellow Award
Peter Nunes, Fellow Award
James C. Price, Fellow Award
Robert Pritzker, Fellow Award
Lu Sadowski, Star Fellow Award
Bernard J. Tekippe,  
Star Fellow Award
Carroll W. Wolfe, Fellow Award
Bruce A. Wooldridge,  
Fellow Award

Rich Newman 
NAWCC Board of Directors Chair 

rpnewman@yahoo.com
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Call for Nominations
NAWCC Board of Directors 
Nominating and Elections Committee

2019–2023 Term 
This is a call for nominations for the NAWCC’s 
elected positions to the Board of Directors and the 
Nominating and Elections Committee (NEC) to be 
filled in spring 2019. Three elected director positions 
and one elected NEC position will be filled. All are 
four-year terms. 

Requirements for service are described on the 
following page and on the reverse of the nomination 
form found in the Mart & Highlights. All candidates 
will be interviewed by the current NEC to confirm 
their eligibility under these requirements. 

Candidates may be nominated by:

• Themselves

• Another member

• The NEC

• Petition (this requires 250 member signatures with 
valid membership numbers)

The Bylaws specify that there must be at least two 
more candidates than open elected director positions. 
If a total of more than five Board nominations are 
received for each open position, the list will be 
screened and reduced to five by an NEC review of 
qualifications. All candidates nominated by petition 
will be placed on the ballot. 

The election ballot will be distributed 75 to 120 days 
prior to April 1, 2019, by methods determined by the 
NEC. All ballots must be received no later than 
midnight April 1, 2019. 

Interested members are encouraged to self-
nominate. A nomination form is available on the 
Members’ Documents page of the NAWCC website, 
www.nawcc.org, or by contacting Pam Lindenberger 
at 717.684.8261, ext. 210, or plindenberger@
nawcc.org. A copy of the form is also available in this 
month’s Mart & Highlights. 

Completed nomination forms must be received 
by NAWCC, Inc., 514 Poplar St., Columbia, PA 
17512 (Attn: Tom Wilcox) no later than April 30, 
2018. The petition forms are due no later than 
July 31, 2018.

A similar call for nominations to fill appointed 
director positions will appear in the November/
December 2018 Watch & Clock Bulletin. The Board 
will appoint three directors from this second group 
of nominees. The same nomination form will be 
used, and it may be completed now if you wish. The 
petition option may not be used for appointment 
nominees. 

If you would like to discuss your candidacy with a 
member of the current NEC, please contact: 

Ruth Overton, Chair, rwoverton@att.net

Lee Davis, davisleeh66@aol.com

Jim Coulson, jhcoul@epbfi.com

George Goolsby, george.goolsby@bakerbotts.com

Tom Wilcox, twilcox@nawcc.org

It is a very serious and vitally important responsibility 
to be a member of the NAWCC Board of Directors or 
the NEC. This is your Association. Your help is needed 
to lead it if you have the talent and commitment to 
respond to that challenge. 

Respectfully,  
The Nominating and Elections Committee

CALL FOR NOMINATIONS
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Eligibility Requirements for Candidates
Board of Directors

• Member in good standing and not employed by the NAWCC. 

• No felony convictions or Board sanctions relating to ethics violations. 

• Understanding that a director position may include committee and officer duties. 

• Agreement to interview by the NEC to verify eligibility and confirm goals consistent with the mission  
of the NAWCC. 

• Agreement to the Board Code of Ethical Conduct. It may be viewed on the NAWCC website. 

• Knowledge and agreement to common law and statutory fiduciary responsibilities of non-profit Board 
members. 

• Availability of time to take part in Board discussions via email, and monthly electronic business meetings. 

• Interest and desire to take part in developing and monitoring strategic plans and objectives. 

• Willingness to help write guidance documents for committees. 

• Development of a productive relationship with the Executive Director and contribution to annual 
performance reviews. 

• Agreement to special training in non-profit corporation board responsibilities, if deemed necessary. 

• Willingness to establish and monitor fiscal policies and raise funds through appeal letters or by seeking 
donations. 

• At least 8 days away from home annually, to attend two physical Board meetings and serve as a national 
representative for regional meetings (travel and lodging expenses reimbursed). 

• Capability to use computers with Microsoft Office or compatible software, with Internet access and email. 

• Former members of the Board, Council, or Museum Trustees may serve if at least one term (4 years) has 
passed since last service.

Nominating and Elections Committee

• Must have previous service on the Board, the former Council, or as a former Museum Trustee. 

• Election or appointment to the Board will not be possible during an NEC term. 

• Computer and email capability. 

• Desire to actively seek out and evaluate potential candidates for elected and appointed positions.

CALL FOR NOMINATIONS
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Good News about Tavannes’s Submarine Watch
I was thrilled to learn that Tavannes re-issued a new 
version of its Submarine Commander watch, and I 
wish them every success with it. Given the ground-
breaking nature of the original watch, I hope it 
becomes a permanent part of the company’s range. 
I enjoyed reading Bruce Shawkey’s write-up about 
the original Submarine watch. I want to amplify a 
few points made by Bruce and take this opportunity 
to publish for the first time information that has come 
to light since my original article about the Submarine 
watch was published in the Watch & Clock Bulletin,1 
including the name of the jewelers the Submarine 
watches were ordered from and the Swiss patent for 
the waterproof case.

The Horological Journal article of December 1917 
that I referenced in my article stated that two British 
submarine commanders approached a “certain firm” 
to commission the Submarine watch. This firm was 
Brook and Son, Edinburgh’s foremost jewelers at the 
time and by appointment to His Majesty the King. 
Figure 1 shows an advertisement in Land & Water 
Magazine from May 1916 by Brook & Son for the 
Submarine watch, “intensely luminous and water-
proof.” In other advertisements that ran throughout 
the Great War, Brook & Son stated that the company 
was the sole agent for the Submarine watch. The 
premises of Brook & Sons at 87 George Street, the 
“spiritual home” of the Submarine watch, were taken 
over in the 1950s by Hamilton & Inches, who are still 
in business at the same address today, Warrant Hold-
ers to Her Majesty the Queen and Scotland’s leading 
jewelry and luxury goods store.

The two submarine commanders who commissioned 
the Submarine watch were acting in a private capac-
ity, not as representatives of the British Navy. At the 
time, officers of all British services were required to 
provide their own kit. Before and during the early 
stages of the Great War, officers of the British services 
were mainly drawn from the aristocracy and upper 
classes and rarely from the ranks. Officers were 
expected to purchase their own uniform, sword, 
revolver, field glasses, etc., and wristwatch. It was 
only toward the end of the war, when many officers 
had been killed or invalided, that many officers were 
promoted from the ranks and, because they often 
were not wealthy, a kit was provided to them. This is 
why the British War Department began to issue wrist-
watches in 1917.

In my original article I gave the Submarine watch a 
date of 1917 because the article in the Horological 
Journal said that the watches had been on the market 
for “some months.” In fact, the Submarine watch was 
much earlier than this. Figure 2 is an image from The 
Scotsman newspaper from April 6, 1916. The Naval 
Officer who writes “‘The Submarine’ wrist watch 
purchased six months ago has been a great success” 
must surely be one of the submarine commanders 
who originally ordered the watch, and “great success” 
must mean that it had been in use in wet conditions 
on a submarine, being the specific conditions for 
which the watch was ordered. This is where my date 
of 1915 alluded to in Bruce’s article came from; six 
months before early April 1916 would have been late 
September or early October 1915. The earliest adver-
tisement by Brook & Son for the Submarine watch that 
I have found appeared in The Scotsman on April 3, 
1916. It appears that Brook & Son waited for success-
ful feedback about the watch before advertising it as 
“The First Waterproof Wrist Watch made.”

Figure 1. Brook & Son advertisement for its Submarine watch 
in the Land & Water Magazine in May 1916.

Figure 2. The Scotsman newspaper quote about the 
Submarine watch on April 6, 1916. © British Library Board, 
BL shelfmark: MF.MSCT5.

VOX TEMPORIS | LETTERS TO THE EDITOR
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Joël Pynson, a French watch collector and writer, read 
my article about the Submarine wristwatch and noted 
that I mentioned that on the back of the case is the 
word “brevet” (patent). Joël was working on early 
watertight watches at the time and had found a patent 
that he thought this might refer to. Figure 3 shows 
drawings from the patent showing details of case and 
stem seals that exactly match those of the Submarine 
watch. I have no doubt that this is the patent referred 
to on the Submarine watches. The Swiss patent was 
granted to Kramer-Guerber & Cie. of Bienne on 
March 5, 1915, with the number CH 70307. Kramer-
Guerber & Cie. is recorded as watchcase makers in 
Bienne, previously trading as Kramer & Moser. The 
company was later renamed Berthoud & Co. It seems 
that Kramer-Guerber supplied its patent waterproof 
design cases to Tavannes for the Submarine watch, 
beginning some time in 1915.

One sentence in Bruce’s article that baffled me was 
“The watch featured a waterproof case and crown, a 
full nine years before Rolex boasted the industry’s first 
watertight case in 1926.” The first waterproof watches 
go back to the middle of the nineteenth century and 
the Tavannes Submarine watch was a fully waterproof 
wristwatch produced over a decade before the Rolex 
Oyster. However, the suggestion that Rolex produced 
the first watertight watch still persists. It is not known 
whether the Oyster was more or less watertight than 
the Submarine because neither was tested to modern 
standards. The Oyster had a screwed-down crown, 
which might be thought to be superior to the Sub-
marine’s stem gland, but as I explained in my article 
about the Rolex Oyster Screw Down Crown, the 
early ones had their own problems. The Submarine 

wristwatch was proven on the deck of a submarine; 
the Oyster was worn by Mercedes Gleitze during 
a cross channel swim. Both were waterproof to the 
standards of the time. The first watch that was actu-
ally tested and qualified for a certain water depth was 
the 1932 Omega Marine.3

In addition to being waterproof, the Submarine watch 
was also advertised as “intensely luminous.” At the 
time, luminous paint was made by mixing radioactive 
radium salts with a fluorescent material in a clear 
varnish. The radioactivity burnt out the fluorescent 
material in a few years, so this paint no longer glows 
in the dark, but radium has a half-life of about 1,600 
years and will still be virtually as radioactive as when 
the paint was new. Before the dangers of radioactivity 
were fully appreciated in the 1920s, manufacturers 
used generous quantities of radium to get a really 
strong glow. This means that watches from before the 
mid-1920s with luminous dials are usually consider-
ably more radioactive than those made in later years 
and need to be treated with caution.

David Boettcher (UK)

References

1. Boettcher, David, and Richard Edwards. “The 
Submarine Commanders’ Watch: A Waterproof 
Tavannes Watch from 1917.” Watch & Clock 
Bulletin, No. 409 (May/June 2014):298–303.

2. Boettcher, David. “The Rolex Screw Down Crown 
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3. Boettcher, David. “The Omega Watches ‘Marine’ 
and ‘Marine Standard’: Two Unusual Waterproof 
Watches from the 1930s.” Watch & Clock Bulletin, 
No. 395 (January/February 2012):34–45.

Figure 3. Drawings from the patent showing details of case 
and stem seals that exactly match those of the Submarine 
watch.
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Kudos to the Team
I know that the NAWCC Watch & Clock Bulletin 
receives a lot of “flack” at times; therefore, I thought 
it important to write and say that the November/
December 2017 issue was an outstanding issue—
possibly the best I ever read—both in the submitted 
articles and quality of photos and paper. Kudos to the 
team!

It was great to read a wristwatch article from Randy 
Jaye (FL) on pages 511–515. As someone who spe-
cialized and researched the “beginning of the wrist-
watch,” Jaye’s article (1800–1919) was the closest 
to the correct facts that I have ever seen published. 
Once again, congratulations to “all” the team.

Note to Jaye: If you would like to see or have 
copies of Omega’s 1906 advertisement showing 
the first “mass” produced (sic) wristwatch and why 
the crown was on the left-hand side, please email 
me via the Editor (editor@nawcc.org). I have both 
advertisements and the 1908 watch with left-hand 
crown. Great article!

Sincerely, 
Adam Harris (Spain)

Seeking a Solution
I have a “congreve” style rolling ball clock, which I 
believe was made by the Moser Co. I must wind it 
twice daily to keep it running. It has been worked on 
by several clock people without results. I am hoping 
that one of the members may have a solution. Please 
be in touch with me via the Editor (editor@nawcc.org). 

Thank you, 
Martin B. Hoffman (MA)

Please send Letters to the Editor to editor@
nawcc.org or to the Publications Department at 
the address on the inside front cover. Letters may 
be edited at the discretion of the Editor. 

LUCKY FIND
I had dreamed so often

Of finding a Patek

Just lying along a road

(A token of hate

Flung out some car door

A thing forgotten

 Who knows for what other

Too human mistake)

That one day searching hard

On my daily town walk

I spied a classic

Leather band

Half-hidden beneath a shrub

And heart racing I stumbled

Or maybe pretended

And left it there

Always Patek

To be found again

Ray Comeau is a retired associate dean in 
Harvard University’s Division of Continuing 
Education, where he currently lectures on 

French literature and management. He is a 
loyal member of NAWCC Chapters 8 and 87 
in Massachusetts. The poem above deals with 
a fantasy of many collectors, namely, finding 
the watch of your dreams by chance during 
the course of a normal day. Ray’s email is 

comeau@hudce.harvard.edu.

© Raymond Comeau July 2017
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Her First “Ock”
Dave Heise (MD) describes with great joy the intro-
duction of his granddaughter to the world of “ocks.”

I know this is highly unusual and may not qualify as a 
“First One,” but here it is.

My wife and I were blessed with our first grandchild, 
Evie, in 2012. I made all sorts of jokes about her 
“being at my side” on the bench and having another 
generation of clock repairpersons in the household. 
I “introduced” Evie to my Trend by Sligh floor clock 
early in spring 2013 to not much fanfare; she was 
more interested in a nap at the time! At 11 months, 
while playing, the clock struck the hour and, as if 
by magic, her ears perked up and she stopped cold 
while listening. I said, “Do you hear the clock?” I was 
so elated that she had noticed that I immediately 
took her to it and “reintroduced” her. We touched the 
hood glass and the wooden case, watched the lyre 
pendulum swing, and I even removed the left inspec-
tion door to view the movement; it didn’t make too 
much of an impression back then!

Evie developed a pattern of ceasing all activity while 
the clock chimed and struck, eventually crawling 
down the hallway and uttering a sweet little “ock.” 
We visited the clock more often just before chiming 
and watched the action occurring in the movement 
as it chimed and struck. The “ock” eventually became 
“clock” at my prompting and she identified it with the 
pictures of other clocks in her books.

She quickly became very verbal (driving her dad and 
mom nuts saying “clock”) and very aware of not only 
the floor clock but all the other clocks throughout our 
condo. She had been allowed by Pops to touch the 
seat board and wingnuts within the floor clock. We 
saw ourselves reflected in the pendulum bob, and 
she crawled to the clock on my cue in just enough 
time to hear the chimes!

On her first birthday, she received a Fisher-Price time 
teaching clock, just like the one that my children had 
when they were her age and yet another clock book; 
she didn’t have a chance in this household.

Fast forward to today at age six. Evelyn, as she now 
wishes to be called, stands on a small stepstool, 
winding the cable movement and stopping on my 
cue. We have explored the movement with the 
inspection door removed—watching as it chimed and 
struck—and gently pulling the striking hammers back 

to “make it ring.” She has spent time at the bench 
watching various tasks involved with getting a clock 
to run again and has “helped” at times. When she 
sleeps over, the nighttime chiming of the floor clock 
40 feet from her door does not faze her. Another 
generation is well on its way!

FJF note: I am not much of a clock person, 
but if Evie is okay with this clock, then so am I! 
Plus, we are quite desperate for young NAWCC 
members!

Readers are invited to visit Fred Friedberg’s 
website, www.illinoiswatches.com, for 
information about his new five-volume book set, 
The Illinois Watch and Its Hamilton Years: The 
Finale of a Great American Watch Company. 
Visitors can view the table of contents, sample 
pages, and special limited edition information. 
Fred has committed to donate all book profits to 
the NAWCC.

Readers are encouraged to submit their 
Fantastic Finds & Related Tales to Fredric J. 
Friedberg at fredric777@gmail.com.

FANTASTIC FINDS & RELATED TALES
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Horology in Art Symposium
by Katie Knaub (PA)

A t the 2017 NAWCC Ward Francillon Time 
Symposium, “Horology in Art,” held at the 
Museum of Fine Arts (MFA) in Boston, MA, 

October 26–28, presenters explored the purpose or 
context of horological pieces in a variety of genres of 
the visual arts. The educational event, organized by 
Chair Bob Frishman, was three years in the making 
and included 18 eminent art historians, curators, 
scholars, and horologists who explored timepieces in 
remarkable and, at times, unexpected ways. 

Thursday, October 26

On Thursday afternoon, about 40 attendees partic-
ipated in a one-hour tour with Lana Sloutsky, PhD, 

History of Art & Architecture Department, Boston 
University. On this tour, attendees viewed a selection 
of exceptional horological pieces, including pieces 
by William Claggett, Lemuel Curtis, Simon Willard, 
Thomas Tompion, and Higgs & Evans that were 
currently on display in the museum’s American and 
European galleries. Dr. Sloutsky, also a seasoned gal-
lery instructor at the museum, explained the context 
of the horological pieces within the larger exhibit. 

The formal program began Thursday evening in 
the Alfond Auditorium with Chair Bob Frishman’s 
introduction of the Symposium background and 
theme (Figure 1). He introduced both of the evening’s 
speakers and offered the history of the James Arthur 

Figure 1, above. NAWCC Ward Francillon Time Symposium Chair 
Bob Frishman. PHOTOGRAPH BY ROBERT C. CHENEY.

Figure 3, right. Hand silvering of dial, seen on the Chelsea Clock 
tour.

Figure 2. Friday morning’s tour of the Chelsea  
Clock Co. in Chelsea, MA.

HOROLOGY IN ART SYMPOSIUM
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lecture. Dennis Carr, Museum of Fine Arts curator, 
presented an overview of the American clocks in the 
collection on exhibit and in storage. He highlighted 
some of the museum’s visual arts that incorporated 
clocks, including quilts, paintings, and Christian Mar-
clay’s The Clock (2010), a contemporary art piece of 
clocks in motion, which literally becomes a function-
ing timepiece when shown.

Noted American art scholar and Princeton University 
Professor John Wilmerding gave the keynote James 
Arthur Lecture in which he examined the changing 
artistic movements of the nineteenth, twentieth, and 
twenty-first centuries, including timepieces symboliz-
ing a measurement of the life cycle. 

Friday, October 27

Before the formal presentations began Friday morning, 
a small group of 11 participants toured the Chelsea 
Clock Co. in Chelsea, MA (Figure 2). Led by Marketing 
Director Patrick Capozzi, the tour showed the complete 
clock making process, from using modern CNC 
machines and hand silvering of dials to the assembly 
of their famous Ship Bell’s Clock model (Figures 3 and 
4). The company’s detailed log books line the assem-
bly room containing the records of each clock ever 
produced by the company. Robert Ockenden, master 
clockmaker at Chelsea, said the company’s new ini-
tiative is to develop an in-house training program for 
future horologists to keep the craft alive.

Friday began with an overview of the European 
timepieces collection from the Museum of Fine Arts 
by MFA curator Thomas Michie. He highlighted the 
pieces within the collection and noted that this pre-
sentation gave him the opportunity to revisit the horo-
logical pieces under his care, including those housed 
in off-site storage. Examples ranged from a 1550 
sandglass, sixteenth-century Italian lantern clocks, 
and even a fake Thomas Tompion. The museum’s 
online database lists the complete American and 
European horological collection. 

Lawrence Berman, MFA curator of Ancient Egyptian, 
Nubian, and Near Eastern Art, discussed the ways 
that ancient Egyptians kept time as reflected in the 
visual records and in the actual timekeeping devices, 
such as sundials and water clocks used for religious 
purposes. 

Dr. Lana Sloustky explored the Byzantium civilization’s 
method of timekeeping. Byzantium was dominated 
by the Church and the timekeeping devices were tied 

into the scheduling of religious services. Few horo-
logical devices from this period exist but some, such 
as the Gaza clock, were described in writing from the 
period. 

Horological expert Philip Poniz discussed the depic-
tion of clocks and watches in Renaissance art. He 
discussed reasons why timepieces were included in 
scenes in which they would not have actually existed 
and why pieces were positioned incorrectly in some 
scenes. 

Dr. Philippe Bordes, University of Lyon, examined 
clocks in French portraits from the late 1700s to the 
early 1800s. He suggested that the inclusion of clocks 
was used to represent a social, cultural, or moral 
status.

Jonathan Snellenburg, Bonhams New York, then 
gave an impromptu explanation of the French clock 
production at the time featured in the works that Dr. 
Bordes presented. He focused on the decoration on 
watchcases from the 1500s to 1800s—the appear-
ance of the watch was more important than its func-
tion. He cited examples of enamel decorations and 
the artistic scenes represented on watchcases. 

Louise Cooling, Curator Royal Collection Trust, 
explored genre paintings of the Victorian period 
through examples by Frith, Leslie, Hunt, Redgrave, 
Cope, and Spencelayh (Figure 5). The timepieces 
featured in the works were symbols of the brevity of 
life or the fleeting of time, a theme also shared by 
other presenters. 

Figure 4. Chelsea Ship’s Bell clock cases after going through 
the CNC machine.

HOROLOGY IN ART SYMPOSIUM
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Colleene Fesko, appraiser, broker, and independent 
curator, discussed the interpretation of time in the 
work of female surrealist artists and how the percep-
tion of time between men and women is different. 
The artists discussed a common theme of clocks as a 
symbol for time running out.

Saturday, October 28

Dr. Catherine Pagani, The University of Alabama, 
explored the clocks of the Chinese Qing dynasty and 
the European influence on the clocks given to the 
court during this period. She also discussed the clock-
making trade taught to the Chinese by the Jesuits. 
The clocks of this period were viewed by the court as 
a status symbol or as art for their decorative qualities, 
rather than timepieces.

Dr. Ross Barrett, Boston University, focused on 
James Henry Beard’s antebellum painting The Land 
Speculator and the symbolism of the two clocks in the 
piece. The timepieces were symbols of the conflicting 
constraint of time during the period, whereby time 
became more regimented in society. 

Figure 6. NAWCC Executive Director Tom Wilcox and Bob Frishman at the Harvard Club reception. PHOTOGRAPH BY ROBERT C. CHENEY.

Figure 5. Louise Cooling was just one of many presenters 
who shared their expertise and insights with Symposium 
attendees. PHOTOGRAPH BY ROBERT C. CHENEY.

HOROLOGY IN ART SYMPOSIUM
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Amy Kurtz Lansing, Curator of the Florence Griswold 
Museum, discussed the genre paintings of Edward 
Lamson Henry, including The Old Clock on the Stairs 
based on Longfellow’s poem of the same title. She 
also drew on Henry’s personal collection of timepieces 
and their influence on his work. Horological expert 
Robert Cheney extemporaneously gave some historical 
background on the clocks featured in Henry’s work. 

Dr. Stephen Caffey, Texas A&M University, gave a 
presentation on the Winslow Homer watercolor Wind-
ing the Clock, an example of Homer’s focus on the 
“new woman” of the late 1800s and the euphemisms 
surrounding the inclusion of the clock and winding 
key in Victorian society. 

Peter Sorlien, appraiser, and William J. H. Andrewes, 
horologist, explored how the technological devel-
opments of clocks coincided with the development 
in printmaking. Sorlien focused on a chronological 
review of forms of printmaking, and Andrewes dis-
cussed the horological devices featured in the exam-
ples presented. 

On Saturday evening Symposium attendees enjoyed 
dinner and entertainment at the Harvard Club of 
Boston; a performance of time-related songs was 
featured. The evening included an unveiling of the 
work Man with Too Much Time on His Hands by Pat 
Keck (see Bob Frishman’s Horology in Art column on 
page 14). MFA curator emeritus Gerald W. R. Ward 
provided an examination of how the museum as a 
public institution serves as history’s clock. Dr. Ward 
discussed how the museum marks the passage of all 
forms of time and its role in communicating about the 
past to help visitors answer the questions of where did 
we come from, who are we, and where are we going. 

Sunday, October 29

Attendees who extended their stay toured the Harvard 
Scientific Instrument Collection with curator Dr. Sara 
J. Schechner and Richard Ketchen, horologist for the 
museum. The collection is viewable and searchable 
online and includes a suite of clocks that highlights the 
progression of accurate timekeeping from Tompion to 
the Short–Synchronome clock system. Attendees also 
toured the nearby Philosophy Chamber exhibit at the 
Harvard Art Museum where Amy Torbert, the 2017 
Maher Curatorial Fellow of American Art, discussed 
the mechanics and historical context of the orrery by 
Joseph Pope, housed in the Philosophy Chamber of 
Harvard in the late 1700s and early 1800s. 

Summary

The depth and breadth of programming at this 
year’s NAWCC’s Time Symposium was impressive, 
covering a wide range of timepieces and art forms. 
This limited synopsis cannot give justice to all the 
great speakers and programming that attendees 
enjoyed during the three-day event. Please visit www.
horologyinart.com for a more in-depth review of the 
Symposium. Professionally produced video record-
ings also may be viewed via the NAWCC website or 
borrowed on DVD. 

True to tradition, the 2018 NAWCC Ward Fran-
cillon Time Symposium will be a groundbreaking 
and world-class event. It will be held September 
20-22, 2018, at the Henry Ford Museum of 
American Innovation in Dearborn, MI. 

At age 12, Henry Ford repaired his first 
watch, and he focused much of his boyhood 
mechanical curiosity and tinkering on clocks and 
watches. His interest in horology was lifelong, 
and at one time the Henry Ford Museum had 
more than 7,000 timekeepers in its collections. 
This aspect of Henry Ford’s life story is not well 
known or appreciated. Also largely ignored are 
the crucial links between nineteenth-century New 
England clock and watch manufacturing and 
Henry Ford’s pioneering advances in automotive 
mass production using interchangable parts, 
machine tools, and assembly-line methods. 
Without Eli Terry and the Waltham Watch Co., 
there could have been no Ford Motor Co.

Over two and a half days, the “Cars, Clocks, 
and Watches” Symposium will explore these 
themes, as well as offer presentations on other 
horology/automobile connections such as car 
clocks and auto race timing. The program will 
take place inside the museum and in adjacent 
Greenfield Village.

Registrations online and mail-in will be available 
early in 2018. Space will be limited so sign up 
early. Go to www.carsclocksandwatches.com  
for more information. 

HOROLOGY IN ART SYMPOSIUM
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Horology in Art 36
by Bob Frishman, FNAWCC (MA)

W hen attendees of the 2017 NAWCC Ward Francillon Time 
Symposium banquet entered the historic Harvard Club of 
Boston, they literally came face to face with Man with Too 
Much Time on His Hands. Andover, MA, artist Pat Keck (b. 

1955) created this watch-bedecked human figure sculpture specifically 
for the event. This is the only appearance of sculpture in my series of 
articles, although I have others in my digital images.

Educated at Skidmore College and Rhode Island School of Design, Ms. 
Keck has been featured in many solo exhibitions, including a 2003 retro-
spective at the DeCordova Museum. Her work is included in Massachu-
setts museums and institutions, including DeCordova, Addison Gallery in 
Andover, Fogg Art Museum at Harvard University, Boston Public Library, 
and Fidelity Investments.

During a brief presentation at the banquet, she spoke about time-related 
concepts in her unqiue work. She explained that the inspiration for her new 
piece was discovering many abandoned watches among the effects of her 
recently deceased mother. When I learned of the project, I supplied her with 
an additional box of watches that I had accumulated over the years.

As expected that evening, many of us in majestic Harvard Hall closely 
examined nearly 80 watches on the carved and painted wood figure. 
Standing about 28” tall, he had clothing hand-tailored by the artist, and 
hair trimmed from her horse, Fox. Mostly wristwatches, the timepieces 
covered a full spectrum of styles, sizes, and makers, including Waltham, 
Bulova, Elgin, and Timex. Below the short necklace of a clock hand, 
Keck’s grandmother’s gold pocket watch hung from a much longer 
chain. An engraved Garrard wristwatch had belonged to her husband’s 
father and was donated to the artistic cause. Another wristwatch, 
however, I salvaged from the stash. It belonged to her late father, MIT 
mechanical engineering professor James Keck. Pat is happy that I now 
occasionally wear this circa 1955 round steel case automatic Movado.

We were especially fortunate to have a contemporary Horology in Art exam-
ple at the Boston Symposium. Unlike the dozens of other artworks projected 
and discussed by our 18 eminent speakers, we could hear directly from 
the creator about her thoughts and intentions. As she pointed out, this 
figure has “too much time…,” in contrast to the human mortality mes-
sage that timekeepers have conveyed in artworks over the past centuries.

Author’s Note: With the 36th installment, I close a series that has appeared 
continuously in the Watch & Clock Bulletin for six years. The 2017 Sympo-
sium is behind us, and I now will focus more exclusively on the 2018 con-
ference at the Henry Ford Museum, the 2019 one in Germany, and future 
events already in the planning stages. I will, however, continue to research 
and lecture about Horology in Art. I greatly appreciate the support and 
encouragement of many NAWCC members for this rewarding project.

Sculpture Man with Too Much Time  
on His Hands by artist Pat Keck. 

About the Author

Bob Frishman has repaired, 
restored, collected, sold, and 
researched antique timekeepers 
since 1980. His business, Bell-
Time Clocks, is based in Andover, 
MA. He lectures regularly about 
the history, science, and culture 
of mechanical timekeeping, he 
has authored many articles for 
the Watch & Clock Bulletin, and 
he can be reached via www.
bell-time.com. He is an NAWCC 
Fellow, Chair of the NAWCC 
Ward Francillon Time Symposium 
Committee, and a Freeman 
of the Worshipful Company of 
Clockmakers.
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Progression of Wristwatch Styles: 
From Bracelet Watches  
to Smartwatches
Part 2: 1920—1939: Art Deco, Smaller Is Better, and  
Technology Advancements
by Randy Jaye (FL)

Editor’s Note: This is Part 2 of a continuing series.  
Part 1 was published in the November/December 2017 
Bulletin (pp. 511–516). 

Author’s Note: As the production of wristwatches 
steadily began to rise around the world during the 
1920s, the pocket watch was increasingly challenged 
for the timepiece of choice. The Art Deco1 movement, 
which began to flourish during the 1920s, influenced 
wristwatch designs with progressive styles including 
dashing geometric shapes and posh embellishments. 
Men’s wristwatch cases began to be designed in 
smaller sizes (30 mm wide or less) to demonstrate 
new and advanced technology and to emphasize 
the convenience over a pocket watch. Technology 
advancements during the 1920s and 1930s, despite 
the worldwide economic downturn of the Great 
Depression,2 had profound effects on wristwatch func-
tions and styling. Some of the prevalent technologies 
used in wristwatch manufacturing during this period 
included self-winding, hermetically sealed,3 shock-
proof4 (Incabloc), jump-hour, and curved movements. 
The wristwatch was now considered to be a more 
modern and progressive timepiece than the pocket 
watch and surpassed it in worldwide production 
during the 1930s.

Art Deco Influence

The Art Deco movement inspired wristwatch styling 
that deviated from the traditional circular case and 
favored symmetrical, geometric, square, rectangu-
lar, and barrel-shaped designs that often included 
streamlined, graphic, and flamboyant engravings 
(Figure 1). In addition, precious gem stones, plati-
num, various inlays, and exaggerated (illegible) hour 
markers were often used on Art Deco influenced 
wristwatches. Many of the major watch companies 

designed and manufactured wristwatches with Art 
Deco styling including Bulova, Cartier, Elgin, Gruen, 
Hamilton, Omega, Patek Philippe, Rolex, and 
Waltham. Art Deco’s lasting effect on wristwatch 
styling can be seen in today’s watch industry as many 
of the style’s hallmarks are still being incorporated on 
varied models.

Small Wristwatch Case Designs

Is a smaller wristwatch more desirable than a larger 
pocket watch? Starting in the 1920s, the answer from 
many watch manufacturers, and a growing number 
of consumers (especially men), was “Yes.” Watch 
manufacturers proved that smaller wristwatches could 
keep accurate time (many as good as the traditional 
pocket watch) and that they were convenient to use.

Figure 1. Croton Watch Co., Art Deco-inspired tank 
wristwatch featuring an ornately engraved case and dial,  
ca. 1920s.
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At first it was more of a matter to demonstrate 
advanced technology with small precise movements 
and overall convenience than a fashion statement. As 
smaller wristwatch movements were developed and 
fitted into smaller cases, more progressive and stylish 
case designing became a common characteristic. The 
wristwatch with a small case design became popular 
in the 1920s and 1930s as growing numbers of men 
preferred it over a pocket watch (Figure 2).

Self-Winding Technology 

The first self-winding (automatic) wristwatch (Figure 
3) was invented in 1923 by John Harwood,5 a British 
watch repairer. On September 1, 1924, the Federal 
Institute of Intellectual Property in Bern, Switzerland, 
awarded him a patent no. 106583. This invention 
helped revolutionize the wristwatch industry.

Harwood realized that dust and dampness in a 
wristwatch movement caused issues that led to 
malfunctions and inaccuracy. Because he knew that 
most of the foreign matter and moisture got into the 

movement through the winding stem, he eliminated 
it by putting a wristwatch’s winding mechanism inside 
its case. These early self-winding movements are 
now referred to as a “bumper” and “180 bumper.” 
They use a pivoting weight that winds the mainspring 
when the wearer moves his or her arm. Harwood 
said he was influenced by watching children play on 
a seesaw. A concern with this design is that the spring 
bumpers limit the swing to less than a full 360°.

The first Harwood automatic wristwatches were 
produced with the financial backing of Swiss watch 
manufacturer Fortis and went on sale in 1928. The 
Harwood Self-Winding Watch Co. produced 30,000 
wristwatches before it was forced out of business in 
1931 due to the Great Depression.

In 1931, Rolex improved Harwood’s concepts and 
invented a more reliable self-winding wristwatch 
mechanism, which allowed the semi-circular weight 
to rotate 360° (a patented winding system). Rolex’s 
new winding system eventually replaced the bumper 
winder design. When Rolex promoted its Oyster 

Figure 2. Left, an 18 size Hampden full hunter case 
pocket watch (ca. 1894). Right, a Longines 24-mm wide 
Art Deco-inspired rectangular wristwatch, ca. 1938.  
Note the considerable size difference between the watches.
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Perpetual wristwatch, which featured a 360° (full 
circular) rotor self-winding mechanism, the company 
erroneously claimed that it was the original inven-
tor of the automatic mechanism on a wristwatch. 
Obviously, Harwood was the original inventor of the 
mechanism’s use on a wristwatch and was exasper-
ated by Rolex’s claim. Harwood did receive a public 
apology from Rolex on June 10, 1956, in the London 
publication Sunday Express. It stated, “Mr. John Har-
wood of Harrow, Middlesex, was the inventor of the 
first self-winding wristwatch and we apologize for any 
injury to his feelings which may have been caused by 
our advertisement…”

Hermetically Sealed Technology

The Rolex Oyster (Figure 4), introduced in 1926, 
was an airtight, dustproof, and water-resistant (often 
referred to in the literature and advertisements 
as “waterproof”) wristwatch that was hermetically 
sealed. There were many water-resistant watches 
(pocket watches and wristwatches) before 1926, 
including Jacques Depollier & Son water-resistant 
wristwatch cases that were commercially available 
and being marketed as early as 1918. The most rel-
evant characteristic regarding the Rolex Oyster is that 
it marked an important technological improvement in 
the progression of wristwatch development because it 
provided maximum protection for the movement.

In a brilliant marketing campaign Rolex gave an 
Oyster wristwatch to a 26-year-old English female 
professional swimmer named Mercedes Gleitze,6 
who wore it while she swam across the English 
Channel in 1927. After more than 10 hours in the 
cold waters between France and England the Rolex 
Oyster wristwatch was proven to be in working order. 
Rolex declared the Oyster wristwatch a great triumph 
in watchmaking and called it the “wonder watch that 
defies the elements.”7 The Rolex Oyster helped make 
the wristwatch a technically sound and reliable time-
piece and established the company as a name brand 
recognized around the world.

Shockproof (Incabloc) Technology

One of the more common reasons that early wrist-
watches were susceptible to stopping or running 
inaccurately was due to the shock of being dropped 
or jarred, which routinely caused balance staff pivots 
to break. After all, the wristwatch is worn in a vulner-
able position on the arm that can easily be bumped 
or knocked during regular daily wear.

Figure 3. The Harwood self-winding (automatic) wristwatch, 
ca. late 1920s, movement view. Made in Britain. Accessed 
May 13, 2016. http://madeupinbritain.uk/Automatic_watch

Figure 4. The Rolex Oyster. Hermetically sealed technology 
advanced the reliability of the wristwatch, ca. 1926. Rolex. 
Accessed June 8, 2016. https://www.rolex.com/rolex-
history/1926-1945.html

Figure 5. The Cortebert jump-hour wristwatch. The front 
case and rotating disks on the movement views, ca. 1920s. 
Unique Watch Guide. Accessed June 6, 2016. http://www.
uniquewatchguide.com/mechanical-digital-watches.html
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In 1928, a Swiss engineer named Fritz Marti created 
a wristwatch movement that featured movable 
balance staff jewels that protected the balance staff 
pivots from shocks. In 1931, Fritz Marti and Georges 
Braunschweig established the company Porte-Echap-
pement Universel SA. It was at this company that 
Marti improved on the design by incorporating a sim-
plified spring-cushioned bearing system that required 
only one spring (this shockproof system has the trade 
name of Incabloc). 

Marti’s new shockproof system, which directed 
the spring to return the jewels and pivots to their 
correct positions after absorbing a shock, started 
production in June 1933. The Incabloc trademark 
was registered in Switzerland by the company on 
July 6, 1933. Swiss patent number CH 168494 was 
awarded on April 15, 1934. The Incabloc system 
was so prominent in the first few decades following 
its trademark that many watch companies using the 
technology included the name Incabloc on the dials 
of their wristwatches.

The shockproof (Incabloc) system obviously helped 
protect the wristwatch movement from failure and 
prevented costly repairs. This added more reliability 
to the wristwatch, which expanded its acceptability as 
the timepiece of choice.

Jump-Hour Technology

Jump-hour wristwatches show the time directly with 
digits instead of using hands. The numbers are 
located on disks that rotate and are seen through 
windows on the dial. Some show only the hours on a 
single disk while others include disks with hours, min-
utes and seconds (a disk displaying seconds rotates 
continuously). This technology is also referred to as 
direct read, wandering minutes, or digital. There 
were pocket watches as early as the mid-nineteenth 
century that used rotating disks to display the time, so 
it was just a matter of time before this technology was 
incorporated into smaller wristwatches. In the early 
1920s, the Cortebert Watch Co. developed a jump-
hour wristwatch (Figure 5). 

Other watch companies, including Audemars Piguet, 
released jump-hour wristwatches in the 1920s. This 
variation on basic timekeeping is an eye-catching 
curiosity that is easily seen on a wearer’s wrist and 
can increase the mystique and desirability of the 
wristwatch.

Curved Movement Technology

In the 1930s, curved wristwatches were a popular 
style because they fit the natural curve of the wearer’s 
wrist. This design8 was enriched with the combination 
of a curved case with a curved movement. An inno-
vator of this design was the Gruen Watch Co. with 
their Curvex models. Originally released in 1935, 
they included a patented curved movement and elon-
gated rectangular curved cases. The Gruen Curvex 
became very successful and inspired other watch 
companies to design similar case shapes.

The most important technical innovation of this 
design was that it allowed the movement to be fit into 
a thinner and more curved case. This allowed a wrist-
watch with a curved case to be more accurate and 

Figure 6. Diagram from a Gruen Watch Co. advertisement 
demonstrating why a curved watch should have a curved 
movement, ca. 1938. Pixelp. Accessed June 8, 2016.  
http://www.pixelp.com/gruen/1929.html
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reliable than if it would have had a flat movement 
(Figure 6).

Many other watch companies released curved wrist-
watches, but their designs were secondary to the 
Gruen Curvex because they used flat movements that 
were not as accurate or reliable. The Gruen Curvex 
expanded the popularity of long rectangular styles of 
the 1930s and added more accuracy and reliability 
to this wristwatch style. They remain highly desirable 
for vintage watch collectors and are the company’s 
most famous wristwatch model.

Soaring Wristwatch Popularity

Technological advancements, numerous styling 
options, and the overall convenience for the wearer 
to see the time at a glance are practical advantages 
for the wristwatch over the pocket watch. By 1934, 
production numbers of the wristwatch were equal 
to the pocket watch. By the end of the 1930s, the 
popularity of the wristwatch far surpassed that of the 
pocket watch. As worldwide production numbers of 
the wristwatch increased, pocket watch production 
swiftly declined. The wristwatch was now the time-
piece of choice for women and the majority of men, 
all over the world.

With the beginning of World War II, in 1939, watch 
companies around the world began to prepare for 
the challenge of changing times and markets within 
the wristwatch industry.

Notes

1. Art Deco is a visual arts design characterized 
by rich colors, courageous shapes, and 
ornamentation that first appeared in France 
before World War I. It gained worldwide 
popularity during the 1920s, 1930s, and 1940s 
and inspired paintings, furniture, architecture, 
jewelry, watches, car design, and sculpture.

2. The Great Depression was the most severe 
worldwide economic decline to ever affect 
the Western industrialized world. It began 
in the United States with the stock market 
crash of October 29, 1929 (known as Black 
Tuesday). Some economies in several nations 
began to recover by the mid-1930s. However, 
many countries (including the United States) 
experienced economic hardships until the 
beginning of World War II (1939–1941).

3. A hermetically sealed wristwatch case is 
completely sealed airtight; this protects its 
movement from the outward influence of the 
elements.

4. The term “shockproof” as it relates to a 
wristwatch movement is in reality shock-resistant. 
Although the Incabloc device protects the 
important balance staff pivots, there are surely 
other areas on a wristwatch movement that 
can possibly sustain damage due to a severe 
shock which the Incabloc device does not protect 
against.

5. John Harwood (1893–1964) was born in Bolton, 
Lancashire, England, and was a watchmaker 
and inventor. After World War I he served as a 
watchmaker apprentice with the Hirst Brothers 
and Co. of Oldham, England. In 1922 he 
moved to the Isle of Man, England, and opened 
his own watch repair business. Recognized as the 
inventor of an important horological mechanism 
(the first self-winding wristwatch movement), he 
was awarded the prestigious Gold Medal of the 
British Horological Institute in 1957.

6. Mercedes Gleitze (1900–1981) was a 
professional swimmer from England. She was the 
first person to swim the Straits of Gibraltar, and 
the first woman to swim the English Channel. 
Rolex used her name to successfully market its 
Oyster wristwatch. 

7. Rolex ran a front page advertisement in London’s 
Daily Mail on November 24, 1927. It stated, 
“Rolex introduces for the first time the greatest 
Triumph in Watch-making – Rolex ‘Oyster’ – 
The Wonder Watch That Defies the Elements. 
Being hermetically sealed the Rolex ‘Oyster’ is 
proof against changes in climate, dust, water, 
damp, heat, moisture, cold, sand or grease…
[it] marks an unique development in the forward 
stride of the chronometric science, and perfect 
timekeeping under all conditions is at last a 
possibility.” 

8. Before the very successful, highly collectible, and 
well-known Gruen Curvex models, the Movado 
Polyplan wristwatch movement was built on three 
planes that were angled to fit into a curved case. 
This innovative design actually earned Movado a 
patent in 1912. 
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Museum Celebrates 40 Years 
On November 29, 2017, more than 160 NAWCC 
members, staff, friends, and supporters gathered to 
celebrate the Watch & Clock Museum’s 40th Anni-
versary. Several sponsors and their representatives 
attended from around the nation and around the 
world. Many NAWCC Board Members were also 
present, extending their stays in Columbia, PA, to 
attend their annual meeting. 

Attendees enjoyed meeting, connecting, and shar-
ing in the festivities of the evening. They also had 
the opportunity to take the first look at the RGM 
40th Anniversary Watch, which was donated to the 
Museum and will be auctioned in 2018. 

RGM special 40th Celebration Watch.

Museum Director Noel Poirier receiving a certificate of 
appreciation from Susquehanna Valley Chamber of 
Commerce Executive Director Beverly Shank. 
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The Rise and Fall of the  
Paris Carriage Clock Industry
by Ken Hogwood, FNAWCC (FL)

Abraham-Louis Breguet (1747–1823) must 
be credited with making the first true car-
riage clock or “pendule de voyage” as it was 
called in Paris when he sold his first ones 

very late in the 1700s and early 1800s. He was joined 
in his Paris shop by his son Louis-Antoine about 1807. 
The new firm name was “Breguet et Fils.” By 1810 the 
Breguets had made and sold almost 200 true carriage 
clocks to the wealthy in France. However, it was Paul 
Garnier (1801–69), another Paris clockmaker, who 
made the pendule de voyage affordable for the French 
and European travelers, which was the main purpose 
for such a clock. Garnier accomplished this feat by 
semi-mass production of this portable timekeeper. At 
the 1827 Paris Exhibition Breguet, Garnier, and other 
Paris clockmakers were showing off their versions of a 
carriage clock. 

Carriage clocks had now become a new industry in 
Paris. Carriage clockmakers in Paris included many 
who are now famous: Auguste, Berolla, Blondeau, 
Bolviller, Bourdin, Delépine, Devaux, Diette, Dro-
court, Dumas, Hour, Jacot, Lépante, LeRoy, Leroy, 

Margaine, Maurice, and Oudin. How could these 
Paris clockmakers produce the hundreds of thou-
sands of carriage clocks to meet the demands of 
world travelers from the entire civilized world in the 
1800s? The secret was that they did not make the 
entire clock! 

Far away from Paris, in the Franche-Comté region, 
near the Swiss border, another industry was evolving 
in Badevel and Beaucourt. By the 1820s Frédéric 
Japy (1749–1812) and his five sons, “Japy Frères,” 
were producing thousands of blancs-roulants (rough 
movements) to be finished by the Paris clockmakers. 
However, they did not have a monopoly on this 
blancs-roulants business.

The town of Saint-Nicolas-d’Aliermont, near France’s 
northern border, became a major producer of 
blancs-roulants, sometimes referred to as “greys,” in 
the early 1820s. Some of the best early Saint-Nico-
las-d’Aliermont blancs-roulants makers were Baveux 
Frères, Croutte, Delépine, Holingue, and Pons.

Figure 1. Directional arrow punch mark. (This and all clock pictures are from the author’s clock collection.)
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These blancs-roulants consisted of the plates, pillars, 
spring barrels, wheels, and pinions polished and 
planted to their proper depth. In the more compli-
cated movements they also supplied the striking and 
repeating works behind the dial. Dials, hands, gongs 
or bells, and escapements were not included, and the 
Paris finisher usually had to procure and assemble 
these parts and case the movement. 

The carriage clock industry depended on another 
group of craftsmen to supply the platform escape-
ments, which were manufactured in the towns of 
Montbéliard and Morteau located near the border 
of France and Switzerland. The company Coulon & 
Molitor made complete escapements for carriage 
clocks, as did their main competitor, L’Epée in 
Sainte-Suzanne, and other companies in Switzerland 
that made watch compo-
nents for the watch trade.

The more elaborate car-
riage clock cases were 
made by Paris artisans, 
such as L. Lange, an early 
casemaker who worked 
with cast brass and some-
times silver or gold. The 
cheaper multipiece carriage 
clock cases were usually 
made from stamped, 
thin brass sheets by other 
craftsmen.

By early 1855 some well-
known blancs-roulants 
makers were making and 
selling complete carriage 
clocks. Jacot and Drocourt 
had shops in Saint-Nico-
las-d’Aliermont and in 
Paris, while Japy Frères had 
shops in Beaucourt, Bade-
vel, and Paris. They made 
and sold complete carriage 
clocks and blancs-rou-
lants, which were sold to 
other Paris carriage clock 
finishers.

Later, others, such as 
Couaillet and Duver-
drey & Bloquel, built 
large factories in 

Saint-Nicolas-d’Aliermont to make complete carriage 
clocks. They marketed their finished clocks through 
sales agents, such as E. Pitcher & Co. of London and 
H & H Importers of New York and others in Europe, 
China, and the United States. This mass production 
and direct sales approach was necessary to meet the 
growing competition in the low-end carriage clock 
market in the United States where, by the 1890s, 
mass production of carriage clocks was in full swing.

There were many carriage clockmakers producing 
high-quality carriage clocks between 1830 and 
1890 in Paris, but there was much competition from 
the Saint-Nicolas-d’Aliermont and Franche Comté 
region, primarily in Beaucourt and Badevel, where 
makers were mass-producing complete carriage 
clocks that were sold at lower prices.

The export sales of higher- 
quality carriage clocks 
being made in Paris contin-
ued to shrink, and only two 
Paris companies finishing 
carriage clocks remained 
in the business by 1912: 
Charles H. Hour and M. 
Margaine.

The factories of Japy Frères 
& Cie were no longer just 
making blancs-roulants for 
the finishers in Paris; they 
were making complete 
carriage clocks for the 
domestic trade, but mostly 
for export to the United 
States, Europe, and China. 
Makers like Couaillet, Japy, 
and Duverdrey (later Duver-
drey & Bloquel) were setting 
up factories capable of 
mass-producing complete 
carriage clocks, mostly time 
only, time and alarm, but 
also some with time and 
strike, to sell in great quan-
tities for export to England, 
United States, China, Japan, 
and other countries. 

Sometimes orders were 
placed by retailers in the 
United States, such as Figure 2. C. H. Hour carriage clock.
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Tiffany, J. E. Caldwell, and Bailey Banks & Biddle 
Co., either directly or through wholesale importers, 
such as E. Pitcher & Co. of London, H & H (Harris & 
Harrington), a New York importer, and others. The 
makers often left space on the dials and backplates 
for the insertion of a retailer’s name. However, the 
vast majority of these high-production carriage 
clocks had no maker’s name or retailer’s name on 
the dial or the movement. Some of these clocks do 
have clues or proof of their maker, but sometimes the 
only clue to the maker is the directional arrows that 

were placed on the backplate by the blancs-roulants 
maker (Figure 1).

The carriage clock shown in Figure 2, from my col-
lection, appears to be one of the “no-name” carriage 
clocks; it has no name on the dial or on the backplate 
and no serial number. This full-size Corniche-style 
carriage clock is 73⁄8" tall (handle up), 3¾" wide, by 
3¼" deep. Many Paris finished carriage clocks had 
similar proportion and dimensions. It has time, strike, 
repeat, and strikes the hour on a back-mounted gong. 
The dial is engraved with decorative silver with an 
Ivorene enamel chapter ring and spade hands. The 
multipiece case has extra decoration, such as dentil 
work around the top and bottom and a nicely coordi-
nated cast handle. The case has a heavy gold plating 
(electroplating) that shows almost no wear, even 
though it’s at least a 100 years old. The movement is 
well made and finished, and the escapement is a very 
good compensated lever escapement, probably made 
by L’Epée of Sainte-Suzanne (Figure 3).

Now for the surprise! Well concealed on the inside 
front movement plate is the punch mark trade logo 
“CH” in a circle, the same trademark that Tardy 
described in Clocks of the World, as used by Charles 
H. Hour, circa 1900 (Figure 4)! This proves that 

Figure 3. Top view of the lever escapement.

Figure 4. Trademark (“C H” in a circle) on inside of front 
movement plate.

Figure 5. Full view of the backplate.
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Figure 6. C. H. Hour, France, marked “Baily, Banks & Biddle 
Co Philadelphia”.

Figure 7. C. H. Hour, back of clock.

Charles Hour made this movement, if not the com-
plete carriage clock. We can only speculate why he 
did not mark this carriage clock on the backplate, 
which would have easily identified Charles H. Hour 
as the maker, as in the other example carriage clock 
made by Charles H. Hour in Figure 5. 

Is it possible that this superior-quality carriage clock 
was meant for export to London or other European 
cities, to be marked on the backplate with the trade-
mark of another dealer or finisher, such as “Henry 
Capt,” “Dent,” “Frodsham,” or other well-known 
dealers of carriage clocks in the early 1900s? 

The Last of the Paris Carriage 
Clockmakers

This story is about the last two Paris carriage clock 
finishers still exporting carriage clocks to London, 
Europe, and the United States, or even for domestic 

sales in France! The Revue Chronométrique published 
in 1912 lists only two carriage clockmakers with 
shops in Paris offering for sale their “Paris Made” car-
riage clocks: Charles H. Hour and M. Margaine.

Charles H. Hour is one of the lesser-known names 
in the French carriage clock industry. The last known 
address of his Paris shop was 7 rue Sainte-Anastase. 
Charles Hour possibly apprenticed with, or joined 
forces with, Diette sometime around 1891. Some 
carriage clocks have been found with the trademark  
“D H” and trade style “Diette Fils Hour.” After this 
relationship ended around 1900, the trademark 
became “C H H” and sometimes just “C H.” After 
1927 the trade name became “Hour, Lavigne et Cie.”

Records show E. Pitcher & Co. as Hour’s London agent 
as of 1910, but it is believed he was also Hour’s agent 
before 1910. Carriage clock sales were beginning a 
sharp decline by the 1920s. Folding leather case travel 
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alarm clocks had all but supplanted carriage clocks as 
traveling timekeepers by the 1930s.

The second carriage clock example of his work, which 
I own, is clearly marked “C. H. HOUR” and was made 
for export to be sold by “Bailey Banks & Biddle Co.,” a 
Philadelphia, PA, merchant. This carriage clock is 5¾" 
tall, 31⁄8" wide, and 2½" deep. The dial is marked “Bai-
ley Banks & Biddle Co. Philadelphia” (Figures 6 and 
7). The word “France” is marked under the chapter 
ring to prove its origin, and the backplate also has the 
same engraving plus the maker’s name “C H HOUR” 
(Figures 8 and 9). The directional punch mark arrow 
is similar to one found on Couaillet carriage clocks, 
but it varies slightly as if overstruck at a later time. It 
is possible this could be a Couaillet, or Montbéliard 
blancs-roulants, purchased by Hour and finished in 
his Paris shop, because it is known they were Hour’s 
main suppliers of blancs-roulants up until World War I 
(1917). 

This is a simple Obis-style, multipiece case, which 
is very typical of the ones made in France for export 
between 1900 and 1910. The movement is 8-day 
time only with alarm. It has a nice compensated bal-
ance, 11-jewel escapement proudly engraved on the 
backplate, and was manufactured in Sainte-Suzanne, 
France, by L’Epée (Figure 10). The alarm mechanism 
is a higher-quality arrangement than is found on the 
Duverdrey & Bloquel or Couaillet export carriage 
clocks of the time. These slight upgrades could have 
been the reason Bailey Banks & Biddle chose to 
purchase carriage clocks from C H Hour over other 
similarly priced carriage clocks being made for export 
from Saint-Nicolas-d’Aliermont, France, at the time. 

M. Margaine is the other Paris carriage clockmaker 
surviving after 1912. Margaine’s best-known Paris 
workshop address was 22 rue Beranger. The name 
Margaine is found on many surviving high-quality 
carriage clocks made before 1900. His name also 
appears on lesser-quality carriage clocks he made. 
The mass-produced, low-quality, complete carriage 
clocks from the Saint-Nicolas-d’Aliermont and 
Franche-Comté regions forever changed the French 
carriage clock industry. I will leave the Margaine story 
for a later article.

Reference

Allix, Charles. Carriage clocks: Their history and 
development. Antique Collectors Club Ltd, 1974.

Figure 8. Backplate engraved with “Baily Banks, & Biddle 
Co. Philadelphia” & “C.H. Hour France”.

Figure 9. Logo stamped into the base of the clock.
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Figure 10. L’Epée lever escapement.

26 • January | February 2018 • NAWCC Watch & Clock Bulletin www.nawcc.org



Focus on Technology:  
Plastics in Watches and Why We Are 
Likely To See More of Them
by Joshua Munchow 

Editor’s Note: This article was originally printed on 
the website Quill and Pad: Keeping Watch on Time 
http://quillandpad.com/2017/10/08/focus-technol-
ogy-plastics-watches-likely-see/). Text and photos 
reprinted with permission. 

E xotic materials: love them or hate them? 
Where are you in regard to plastics, which 
are ever-increasingly appearing in wrist-
watch cases and movements?

Plastics are a broad category of polymers so first 
things first: what are polymers? Polymers are large 
molecules consisting of smaller repeating units of 
molecule compounds that create a chain with no 
defined size or shape. Polymer chains, which could 
theoretically be infinitely long and still be considered 
one polymer molecule, are made of numerous 
repeating monomers. These are molecules that have 

the ability to bind with other molecules to form supra-
molecular polymers (“poly” = many, “mer” = part).1

Polymer molecules have a large variety of properties 
depending on the type of monomers they consist of 
and the organization of the polymer chain. The mol-
ecules have the unique property of large molecular 
mass relative to the small molecular compounds, 
allowing for physical properties such as toughness, 
viscoelasticity, and a tendency to form glasses and 
semi-crystalline structures rather than crystals.

Basically, thanks to how polymers form they can 
perform molecular magic compared to many more 
traditional materials like metal, stone, mineral glass, 
or sapphire crystal.

The variety of polymers is what makes them so useful, 
and given the vast physical properties of the many 
types of polymers it is guaranteed that they would 

Figure 1. Richard Mille RM 59-01 
Tourbillon Yohan Blake: a carbon 
nanotube-reinforced composite for a case.

WATCHNEWS

www.nawcc.org NAWCC Watch & Clock Bulletin • January | February 2018 • 27

http://quillandpad.com/2017/10/08/focus-technology-plastics-watches-likely-see/
http://quillandpad.com/2017/10/08/focus-technology-plastics-watches-likely-see/


make their way into the technological marvels that 
are wristwatches. Of course, they have found homes 
in ways that are both expected and unexpected.

The main types of polymers are thermoset and ther-
moplastic, among which we find natural or synthetic 
resin, amorphous and crystalline plastics, and rubbers.

Of course I don’t need to delve into too much detail 
about how rubber has played a crucial role in the his-
tory of watchmaking (gaskets, o-rings, and straps are 
everywhere), so let’s focus on the main types to under-
stand what they are and how they might be used.

Thermosetting polymers

Thermosetting polymers2 undergo a chemical 
reaction at an elevated temperature causing a 
permanent transition to a rigid material. Sometimes 
the process is initiated simply with the addition of 
heat or pressure and sometimes with the addition 
of a catalyzer. Thermosetting polymers cannot be 
re-melted to be re-used (except as filler); instead once 
molded they are generally fixed.

Thermosetting polymers include rubbers, resins, and, 
of course, thermoset plastics. Each type has a specific 
use, and when it comes to watches these are critical 
to understand. Thermoset plastics and resins tend to 
be hard and rigid, resist deformation, and do not sag 
when applied to heat. They are extremely useful when 
an inexpensive, durable, light material and easily 
formed material is desired. This is why millions of 
plastic components around the world are made with 
molded thermoset plastics.

For even more strength, fibers or fillers can be added 
to increase resistance to torsion and flex and add 
overall geometric stability. Reinforced thermoset plas-
tics and resins make up some of the strongest poly-
mers, creating the entire material class of reinforced 
polymer composites. Reinforced polymer composites 
are one of the main plastics in watches these days.

That is because, thanks to glass, carbon, graphene 
and other materials, some very strong yet very light 
composites can be made. Carbon fiber and forged 
carbon cases, for example, are polymer composites.

Figure 2. View through the display back 
of the Panerai Lab-ID Luminor 1950 
Carbotech 3 Days, whose ‘Carbotech’ 
contains materials like PEEK.
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All of the Richard Mille cases that feature TPT, NTPT, 
Graphene TPT, and even the carbon nanotube-
reinforced composite of the RM 59-01 Tourbillon 
Yohan Blake fall into this category (Figure 1). 
Any watch brand creating cases, dials, or other 
components (like the carbon movement bridges 
of the Roger Dubuis Excalibur Carbon Spider) 
out of reinforced composites are featuring plastic 
components. The carbon fibers, graphene, or carbon 
nanotubes are held together with a polymer resin, 
which makes for an intensely strong material thanks to 
the interplay between the fillers and the resin structure.

Straight resin materials, most popularly Bakelite, 
were predecessors to today’s composites. In the mid-
twentieth century, many manufacturers used Bakelite 
(a thermosetting phenol formaldehyde resin) as 
bracelets, and a majority of the major dive watches 
featured Bakelite bezels.

Rolex, Omega, Blancpain, and many more used 
Bakelite because of its lightness, toughness, and 
resistance to deformation and abrasion.

Of course Bakelite and most resin materials, includ-
ing reinforced composites, can be scratched and 
damaged. This means that the forged carbon watch-
cases are susceptible to damage just like any other 
material softer than titanium or ceramic.

On the other hand, reinforced composites have the 
ability to rebound from dings and bumps better than 
hard metals, and so while a steel case might get a 
ding from a door jam, the composite case might fare 
better simply because it is light and pliable enough to 
simply bounce off.

These properties introduce weak spots too, though, 
and require consideration of the intended use, just 
like any material choice.

Figure 3. A 3D printed tourbillon model by Nicholas Manousos.
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Thermoplastic polymers

Thermoplastic polymers3 are what most people think 
of when they think of plastic: a softer polymer mate-
rial that can be heated and formed repeatedly due 
to the material’s ability to enter a glass transition well 
below the material’s actual melting point.

This is where the magic happens: a glass transition 
temperature is a temperature at which an amorphous 
material (like a polymer) becomes a viscous, rubbery, 
liquid-like state. This happens mainly to amorphous 
plastics and silica (glass) and has become a very use-
ful physical change that humans have exploited for 
millennia. Ever since the discovery and widespread 
use of amorphous polymers, the practicality of a 
glass transition has become even more useful across 
the entire industrial and manufacturing world.

Many types of polymers are thermoplastics, including 
acrylic, ABS, nylon, PLA, polycarbonate (Lexan), 
polyetherether ketone (PEEK)4 (Figure 2), polyethylene 
(PE, HDPE), polypropylene, polystyrene, poly methyl 
methacrylate) (PMMA, Plexiglass acrylic), PVC, and 
Teflon (PTFE). Even disregarding the less common ones 
I did not mention, these materials account for millions 
upon millions of plastic components that make up our 
world and everything we use. Of course, they have 
also played a large role in the watch world as well.

The flexibility, moldability, low friction, strength, 
transparency, opaqueness, and colorable attributes of 
these plastics are useful in so many ways. Historically, 
before widely available synthetic sapphire and even 
now, brands have chosen to use acrylic or polycar-
bonate to create watch crystals as they were easy and 
cheap to manufacture, provided improved shatter 
resistance compared to earlier glass, and could be 
made easily in unique shapes for the ever-expanding 
designs of watches.

Even though these plastics could be scratched, they 
could also be easily polished again. If they were dam-
aged beyond repair, replacement was cheap and easy.

When the so-called quartz crisis began, watches were 
being sold that were made entirely out of molded 
thermoplastics, usually with quartz movements fea-
turing either thermoset or thermoplastic components. 
This led to Switzerland’s response of the Swatch 
watch, which followed suit and created thousands 
of easily produced, inexpensive plastic watches with 
plastic or silicone (a thermosetting polymer) straps.

To this day, Swatch creates millions of these types of 
watches to compete with the most basic of quartz 
watches.

Seiko, as a bridge between the low and high end, 
produces mechanical movements that feature plastic 
components. Specifically, date disks and correspond-
ing wheels and correctors can, depending on the 
movement, be entirely plastic. This keeps cost and 
weight down, and in some cases increases the lon-
gevity of the watch.

With thermoplastics, the material can be pushed 
and bent without breaking, possibly still returning to 
nearly their original shape, or at the very least resist 
bending if a little too much force is introduced.

This is actually very useful for the gear train in a 
watch movement because it is a mechanism inter-
acted with by the user every time the watch is wound. 
Plastics are also useful in the date setting mechanism 
as wearers commonly attempt to change the date 
while the date is changing, which can damage the 
components. But thermoplastic components can be 
a little bit more forgiving, even providing a haptic 
feedback alerting the person adjusting the watch that 
they are applying too much force.

If you think that only the lower-end watches feature 
plastic components, you’d be wrong. Plastic date 
disks are common at many price levels, especially if 
the movements used are ETA. Even so, some watches 
contain plastics for things like date, month, or day 
disks simply because the weight can be kept so low 
(due to the density of the material) that the required 
energy for calendar mechanisms is reduced, improv-
ing the overall power reserve and chronometric per-
formance. Some brands still make these components 
from brass or other stronger materials, but those are 
usually in movements developed and produced with 
specific requirements in mind.

Perhaps the best example of a high-end watch 
company seeing the benefit of plastics is Rolex. It is 
generally common knowledge that Rolex uses Teflon-
coated (not solid Teflon, but coated metal) wheels in 
the automatic winding mechanisms, largely because 
Teflon (PTFE) has one of the lowest coefficient of 
frictions of any solid.

This means that the mechanism is very low fric-
tion, yet strong, and requires no lubrication. Since 
automatic winding mechanisms are always moving 
but aren’t required to maintain the precision of a 
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going train, this is the smartest place to use a plastic 
material. It utilizes the special characteristics of the 
low-friction Teflon but does not rely on the material 
for chronometric performance.

It really is the best of both worlds.

Plastics used in the future!

Moving forward, plastics may end up being used 
even more as composites technology advances and 
3D printing becomes more accurate and faster (Fig-
ure 3).5 In watch development, 3D printing is usually 
only used (at least polymer 3D printing) for prototyp-
ing cases, dials, buckles, and even straps.

The accuracy of the machines is usually good enough 
to print a case that a movement will fit into, but not 
good enough to print tiny components that will be 
geometrically accurate. So for now in horology, print-
ing is primarily a development tool.

Of course, if parts are printed on a larger scale, then 
mechanisms and entire movements can be printed 
to test rough functions. The smaller prints are even 
becoming popular, at least among independent 

developers without the budgets or capabilities of 
established companies.

Barrelhand, a new company out of San Francisco, 
has been publicly developing its first watch with an 
interesting mechanical dial, and the prototypes are 
an amalgamation of 3D-printed plastic components 
and genuine metal pieces. The design is pretty cool, 
and the process shows that complex movement 
development is possible on a budget—and with 
plastic.

Larger brands also dabble with plastics for devel-
opment, but since they also usually have production 
facilities, the parts can be manufactured in metal on 
CNC mills and lathes and usually out of quick-to-cut 
aluminum. But plastics have their place, and as com-
panies continue utilizing space-age composites, we 
will start seeing more implementation of polymers in 
all levels of watchmaking.

Take carbon fiber and forged carbon. Once the 
realm of uber-expensive watches, but thanks to 
brands like Gorilla Watches and a variety of micro 
brands, carbon cases can now be had for under 
$1,000 regularly.6 

Figure 4. Richard Mille 
RM50-03 McLaren.
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The above is typical of materials development. When 
plastics first came on the scene, they were exotic 
replacements for traditional materials. As technolo-
gies improved and economies of scale kicked in, it 
became available for everyone. That is also why in 
haute horlogerie there is so much emphasis placed 
on tradition. Tradition won’t be cheaper five years 
down the line, and it won’t be on everybody’s wrist.

There are those who realize materials are what they 
are, and if one is better for a particular task, then it is 
silly not to use it. Consider the G-Shock from Casio. 
It has been made in hundreds of variations over the 
years, but the most successful is still the completely 
plastic, nearly bulletproof version because it is inex-
pensive to buy and beats nearly every other watch in 
durability.

Companies like Breitling have paid attention, creating 
watches (like the Avenger Hurricane) that are made 
from strong, lightweight, and durable plastic com-
posites because that is what a truly versatile tactical 
watch needs to be.

Nevertheless, like anything, metals still have their place 
and plastics cannot compete in many ways. There will 
always be arguments about how plastic cannot be a 
luxury material, usually from people who buy gold and 
platinum watches. However, people who buy Richard 
Mille watches made from composites for hundreds of 
thousands of dollars obviously disagree, seeing the 
value in ultimate lightness and strength. Because Rich-
ard Mille recently debuted the RM 50-03 McLaren F1 
(Figure 4) featuring a tourbillon split-second chrono-
graph encased in graphene-filled composite weighing 
in at just 38 grams and able to withstand shock loads 
of 5,000 Gs, it seems clear that plastics have more 
than a fighting chance.

There are likely many more instances of polymers 
being utilized in the watch industry in various ways, 
but this article was intended as a primer on just what, 
exactly, plastics are and how they can be used.
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Historic Vassar College Chronograph 
Restored
by Mary Jane Dapkus (CT) and Michael Graham (NY)

Previously, a team of skilled volunteers from NAWCC 
Mid-Hudson Chapter 84, which included Aubrey 
Kinney, the late Mel Smith, and the late James Storrow 
(all of New York), oversaw the restoration of an early, 
marble-cased, astronomical observatory (“regulator”) 
clock for Vassar College in Poughkeepsie, NY. 
Designated “No. 377,” the regulator, containing a 
Denison-type gravity escapement, was produced 
ca. 1864 by William Bond & Son, of Boston, MA. 
Installed before the opening of the 
historic (then all-female) college 
in 1865, the regulator served 
as a vital component in 
Vassar’s brand new 
observatory (Figure 
1). Another key 
component, a fine 
Henry Fitz telescope, 
is now on display 
at the Smithsonian 
Institution in 
Washington, DC. 

Vassar’s observatory was 
designed and equipped 
for use by its famous female 
professor of astronomy, Maria 
Mitchell (1818–89) and Mitchell’s 
students. Mitchell received 
international recognition after her 
discovery of a comet in 1847. 
She soon became the first woman 
elected to a fellowship at the American Academy 
of Arts & Sciences, and one of the first women 
admitted to the American Philosophical Society. In 
1864, she became the first professor appointed to 
Vassar College’s faculty. Although Vassar has long 
since built and equipped a modern observatory, the 
restored regulator is now proudly on display in the 
original observatory building at the college.

Until the mid-twenthieth century, the process of 
making astronomical observations relied on the use 
of very precise mechanical timekeepers. However 
(and conversely), astronomical observations 
also formed the basis for precision mechanical 
timekeeping. Thus, as was the case at many other 
observatories worldwide, Vassar College’s clock 
was set to read mean sidereal time. Sidereal time, 
calculated from the position of a reference star 

instead of from the sun, eliminated 
many of the errors caused 

by irregularities in the 
earth’s rotation. The 

clock’s accuracy was 
checked by recording 
observations on 
another important 
piece of the 
observatory’s 
equipment, a 
William Bond & Son 

chronograph, No. 
323. Purchased by 

Vassar at the same time 
the college purchased the 

regulator, this instrument was 
also used to record astronomical 
observations made by Professor 
Mitchell and her students.

During the mid-1840s, the United 
States Coast Survey developed a 

means of transmitting time electrically by telegraph. 
About 1850, William Cranch Bond (1789–1859), 
then the principal partner in the aforementioned 
clock and instrument-making firm of William 
Bond & Son, introduced an improved method for 
telegraphing the beats of observatory clocks over 
long and short distances. He was also a founding 
director of Harvard College’s first observatory 

Research Activities & News is currently seeking submissions. Contributors may send information directly to 
Ed Fasanella at edwinfasanella@gmail.com.

Figure 1. The old Maria Mitchell 
Observatory at Vassar College, 
Poughkeepsie, NY, as shown in Daughters 
of America, by Phebe Hanaford (Augusta, 
ME: Time & Co., 1882).
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(1839) and a friend of Maria Mitchell’s family. His 
method was further enhanced when Bond’s son 
Richard devised a “spring governor” to control the 
operation of clockwork observatory chronographs. 
The Bonds exhibited these advancements at London’s 
1851 Crystal Palace World’s Fair, receiving the fair’s 
prestigious Great Council Medal for their efforts. So, 
in addition to representing the groundbreaking work 
of American astronomer Maria Mitchell, Vassar’s 
historic observatory chronograph and regulator 
represented the Bond family’s contributions to 
advancements in the field of astronomy in the United 
States.

Briefly, the Bonds’ methodology, aptly illustrated by 
the surviving components of Vassar College’s early 
observatory, included a length of insulated copper 
wire connected at one end to a galvanic battery. 
The wire extended past each piece of observatory 
equipment, where “break circuit” keys were placed, 
enabling operators to break and restore the electrical 
circuit, thereby causing their observations to be 
recorded (together with time), on a sheet of paper 
attached to the chronograph drum. At the regulator, 
a small beaker of mercury was secured inside the 
clock’s case.The other end of the copper wire was 
placed in the beaker. 

A bent gold pin was fastened to the clock’s half-
seconds pendulum, such that each swing of the 
pendulum caused one end of the pin to dip into 
the beaker of mercury, briefly completing the 
electrical circuit. The current then passed through the 
observatory wiring system, charging an electromagnet 
attached to the chronograph armature, enabling the 
chronograph’s ink-filled pen to record the beat of the 
clock. More information about the operation of the 
chronograph and pen will be given shortly.

While Vassar’s regulator was undergoing restoration, 
the chronograph’s whereabouts were unknown. 
When the clock was finished, the college was 
pleased to display it and to celebrate its historic role 
on campus. Consequently, when the team offered 
to restore the early observatory chronograph, the 
college expressed keen interest. But first, it had to be 
located. 

Vassar’s circa 1864 chronograph was soon found 
in an obscure campus storage area where it had 
languished for many years. The joy of finding the 
instrument was tempered by the fact that, as found, 
the chronograph was in poor condition and missing 

a number of parts, including one of its lead weights, 
its brass pendulum, the 6" diameter brass recording 
drum, the trolley and bracket assembly that carried 
the chronograph’s pen, the early electrical activation 
system, two large “wolf-toothed” drive gears, the 
mechanism’s escapement, and the glass pen itself. 
Later, a pair of period electromagnetic coils was 
found at Vassar—almost certainly the ones that had 
originally been used to activate the motion of the 
chronograph’s recording pen in connection with the 
regulator and other observatory instruments. 

A brief report of the chronograph’s discovery was 
presented in Research Activities & News in September 
2012. That report mentioned James Storrow’s 
remarkable research, which successfully located 
plans and drawings for the Vassar chronograph 
and its missing parts among a collection of William 
Cranch Bond’s papers at Harvard University’s Baker 
Library. The report also contained a photograph 
documenting the chronograph’s “as found” condition 
when the team commenced its restoration. To avoid 
redundancy, that photo is omitted here.

The report of the chronograph’s discovery did not 
include a description of how the device operated. 
Based on James’s research, an attempt to explain 
it is now possible. However, it should be noted that 
the chronograph has not been restored to running 
condition and that the explanation given herein 
is based on documentation for the William Bond 
& Son chronograph that was installed at the early 
observatory at Harvard College in Boston. So, 
although similar, the latter example predates Vassar 
chronograph by about ten years, and the authors beg 
forgiveness in advance for any errors or deficiencies.

Figure 2 shows a drawing of the circa 1855 Harvard 
Observatory chronograph movement with its front 

Figure 2. Drawing of Harvard College’s William Bond & Son 
chronograph, ca. 1855, as depicted in Vol. 1, Part 1, of the 
Annals of the Astronomical Observatory of Harvard College 
(Cambridge, MA: Metcalf & Co., 1856).
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plate removed. According to the information in the 
Annals of the Astronomical Observatory of Harvard 
College,5 “A” denotes the main wheel, “B” the winding 
barrel, and “C” a ratchet wheel. The arbor of second 
train wheel “D” passes through the chronograph 
drum (visible in Figure 3). The movement’s third 
wheel is designated “E,” and the fly wheel as “F.” 
The fly pinion drives the fourth wheel, “H.” A fifth 
wheel, “I” (not shown), is fitted to the escape wheel, 
“K,” so the fifth and escape wheels are concentric. 
The chronograph movement has a deadbeat, half-
seconds escapement. The pendulum appears in 
Figure 2, at “O.”

A cord attached to the single driving weight, “R,” runs 
halfway around winding barrel “B,” which is attached 
to the main wheel. The cord then passes through the 
pulley that supports balance weight “R,” then back 
up and over ratchet wheel “C.” This arrangement 
provides both power and maintaining power. 

A cord attached at the left end of the movement 
plates extends to a small weight suspended from the 
far end of the trolley that carries the magnet and pen 
assembly (as seen in Figure 3). The other end of the 
cord passes over a pulley and attaches to winding 
barrel “B” on the front plate side. The purpose 
of this weight is to help hold the trolley steady as 
the magnet and pen assembly 
is drawn along parallel to the 
chronograph drum along the 
latter’s length. Another weight, 
“R,” attached to the main wheel 
side of the winding barrel and 
passing over pulley “P,” provided 
additional stability to the trolley 
and pen assembly. 

When the chronograph movement 
was wound, the ink-filled pen was 
drawn to its starting position on 
the far end of the drum relative 
to the movement (see Figure 3). 
As the chronograph ran, the pen 
assembly traveled back toward 
the movement back plate, and 
the pen traced a uniform spiral 
on the piece of paper attached to 
the drum. During winding, barrel 
“B” turned freely, its directional 
position maintained by detent and 
ratchet-work. 

The armature of the pen incorporated a concentric 
spiral spring. As mentioned above, with the 
chronograph movement running, the pen inscribed 
a smooth spiral line on the paper. When the current 
was interrupted, at the moment of its release from 
the magnet, the spring drew the pen back, thereby 
producing an offset mark on the paper. The offsets 
indicated both the beat of the clock and any 
observations being made at the time. 

The chronograph pen assembly reached the end 
of its travel in one hour. The mechanism was then 
wound back up by pulling down on a cord to the 
left of ratchet wheel “C.” The spring detent shown 
above this wheel in Figure 2 kept the weight from 
immediately running back down. Next, the pendulum 
was set back in motion, and a detent spring (not 
shown) was lifted to release the fly. 

In 2013, with the assistance of an additional Chapter 
84 member, Bob O’Connor (NY), Aubrey and Mel 
attempted to machine the chronograph’s missing 13" 
long, 6" diameter, brass recording drum. When their 
attempts proved less than satisfactory, James was 
able to purchase a suitable length of commercial 6" 
diameter brass tubing, which still required a great 
deal of machining by Mel to produce a workable 
drum. Sadly, soon after the drum was finished, James 

passed away. Then, in June 2014, 
Mel, who was then serving as the 
project’s expert machinist, also 
passed away. With the loss of 
two of the team’s members, the 
project came to an abrupt halt. 
For a time it seemed unlikely that 
the chronograph’s restoration 
would ever be completed.

In late 2014, a chance 
meeting at Vassar College 
stimulated a renewed interest 
in the chronograph project. 
The outcome was that Chapter 
84 member Michael (“Mike”) 
Graham (NY), along with 
original team member Aubrey 
Kinney, agreed to try to resume 
the restoration work. Given 
the chronograph’s incomplete 
condition, however, the first 
problem the pair faced was the 
need for advanced machining 
expertise. Fortunately, the 

Figure 3. Restored chronograph 
at Vassar College, 2017, with John 
Wilman standing beside it. COURTESY OF 

VASSAR COLLEGE, PHOTO BY MICHAEL GRAHAM.
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necessary expertise, in the form of 
fellow Chapter 84 member John 
Wilman (NY), was soon located. 
A retired IBM engineer, John had 
begun learning machine shop 
skills at an early age by watching 
his father, who was also an 
accomplished machinist. Soon 
the new team, now composed of 
John, Aubrey, and Mike, began 
inching forward. 

With Aubrey’s help, John went 
to work on reproducing the 
chronograph’s missing brass 
pendulum, its missing weight, the 
bracket that holds the pen, and 
the entire movable trolley setup 
that holds the bracket. He then 
produced the two missing gears 
that helped drive the mechanism 
and the drum.

While John and Aubrey were hard at work, Mike 
was able to find a local “flame worker” (glass 
blower), who agreed to attempt the complex task of 
reproducing the chronograph’s glass pen. The project 
was successful (Figure 4).

On January 5, 2017, the restored chronograph 
was placed on permanent display at Vassar 
College. Subsequently, the college’s art department 
constructed a Plexiglas exhibit case to shield the 
chronograph, its weights, and mechanism from 
accidental damage. By January 20, 2017, with final 
adjustments made, the case was carefully installed. 
The college plans to place a 100-word plaque on 
the exhibit case, explaining the chronograph and the 
regulator, and thanking its talented and generous 
NAWCC restorers.

Vassar College welcomes visitors wishing to view 
the restored regulator and chronograph. Prior 
arrangements are needed, however, as the room 
containing the regulator and chronograph is used 
as an active classroom during the academic year. 
In addition, visitors need to be aware of rules for 
parking, etc., on campus. Mike Graham would be 
pleased to advise members who are planning a visit. 
He can be reached at mhgraham@optonline.net.
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Figure 4. The reproduced glass 
chronograph recording pen. COURTESY OF 
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Resurrection of  
Three Marine Chronometers
by Grant Griffiths (NSW) and Pete Ekins (NSW)

T hree spring detent marine chronometers 
were disassembled in the early part of the 
twentieth century and became part of a 
collection of spare parts either at the Ade-

laide Observatory or at Adelaide University, South 
Australia. These parts subsequently came into the 
possession of Sam Haddad, an Adelaide resident, 
and were discovered on his death by his grandson 
Gerry. In 2012 Gerry Haddad was killed in a helicop-
ter accident, and this collection was bequeathed to 
his friend and colleague, Grant Griffiths, a member 
of First Australian Chapter 72.

Along with the marine chronometer mechanical parts 
were two badly distressed 2-day chronometer boxes 
and most of the gimbal hardware (Figure 1).

The dials of the three chronometers were engraved 
with the following:

• “John Fletcher No. 2346, 48 Lombard St, London”

• “Victor Kullberg No. 6417, 105 Liverpool Rd, 
London” 

• “John Poole No. 4803, 57 Fenchurch St, London” 

The Poole 4803 is believed to have been the target 
instrument, modified to produce electrical impulses 
every second. Apparently, this was to be achieved by 
milling out the seconds dial and replacing it with a 
dielectric disk fitted with silver contact pins at each 
second’s marker to allow electrical pick-off from a 
replacement sweep seconds arm. What the applica-
tion was to be—possibly some astronomical task—is 
still being determined (Figure 2). Figure 1. Chronometer parts as received.

Figure 2. Modified subsecond dial John Poole No. 4803.
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An initial study was made of marine chronometer 
references to provide an informed basis for seeking 
advice on avenues for restoration work. These refer-
ences are listed at the end of the article. 

Advice was received from marine chronometer 
specialists around the world, including Michael 
Smith of Chapter 72 and Watch and Clockmakers 
of Australia; Martin Foster of Sydney Clockmakers 
Society; Powerhouse Museum, Sydney; and Royal 
Naval Observatory, Greenwich. These colleagues 
and contacts provided invaluable advice and access 
to information on other chronometers by Fletcher, 
Kullberg, and Poole for comparison.

Initial Assessment

The Fletcher box had complete loss of lacquer from 
the lid, wood shrinkage leaving the center cartouche 

proud, splitting and warping of the lid, patchy loss 
of lacquer from the sides, insides quite damaged but 
glass and surrounds intact, base shrunken and fallen 
out, some fittings missing, and missing nameplate 
(Figure 3). 

The Kullberg box lid was badly split with a 4 mm, or 
.0157", bow in the top and separation of joints in 
the frame; patchy loss of lacquer from the sides but 
inside finishes in reasonable condition; glass intact 
but two mahogany mullion strips missing; base split; 
some fittings missing; and the nameplate present but 
badly warped and broken. The lid contains a certif-
icate, “Issued by Royal Observatory Greenwich 29 
July 1928” (Figure 4).

Mechanical parts were missing from each chro-
nometer. The Fletcher 2346 was missing a balance 

Figure 3. Fletcher box as received. Figure 4. Kullberg box as received.
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complete, spring detent and mounting block, escape 
wheel, escape and other wheel jewel settings, fusee 
ratchet locking piece and seconds hand, tipsy key, 
and some gimbal mounting hardware (Figure 5).

The Kullberg 6417 was missing a balance complete 
and balance cock, spring detent and detent mounting 
block, escape wheel, wheel jewel settings, tipsy key, 
and some gimbal mounting hardware. 

The Poole 4803 was missing a balance complete, 
spring detent and detent mounting block, escape 
wheel, wheel jewel settings, minute, seconds and UP/
DN hand and seconds subdial, tipsy key, and some 
gimbal mounting hardware.

Figure 5. Fletcher parts as identified.

Figure 6. Escapement parts under assessment.
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Loose mechanical parts found included the following 
pieces of mostly questionable parentage: two bal-
ances (one possibly Kullberg); 1½ balance springs; 
two spring detents (one with a broken locking jewel); 
and one escape wheel (Figure 6). There were also 
two fusee chains (one later identified as Kullberg’s by 
his “reverse fusee” configuration with hooks on oppo-
site sides of the chain). 

The initial challenge was to assemble the chronome-
ter plates and existing wheels where possible and mix 
and match the loose parts with each to identify what 
needed to be sourced elsewhere or made. All parts 
were first assessed by Doug Minty and Carl Sona of 
Chapter 72, who attempted to locate appropriate 
and/or adequate screws for the assemblies.

Over three days we documented the identifying 
marks and dimensions for each chronometer and 
various possible combinations (Figure 7). The three 
chronometers have different separation between their 
plates, but because of the missing jewels and end 
stones, no particular set of minor wheels was imme-
diately identifiable with confidence. Wheel/pinion 
meshing was the guide for selection of third wheel/
fourth wheel/escape wheel pinion, etc. Each part 
was dimensioned and a full train count was made to 
identify the 14,400 beats per hour of each chronom-
eter (90/16, 80/12, 80/10, 15/10).

Peter Ekins agreed to attempt whatever mechanical 
restoration was possible, while Grant Griffiths under-
took the task of restoring the two boxes for Fletcher 
2346 and Kullberg 6417.

Material

Chronometer specialists highlighted the limited avail-
ability of any spares, although Michael Smith pro-
vided an unidentifiable balance (with missing [rusted 
away] arbor above the balance arms) and a balance 
cock with a diamond end stone. The balance arbor 
was restored to the appropriate length, re-pivotted, 
and polished for use in the Fletcher, whereas the dia-
mond end stone of the unidentified balance cock was 
to be used in the Kullberg.

Other chronometer parts and jewels were acquired 
from colleagues where possible; on eBay we 
acquired a Russian chronometer spring detent (at 
great expense to the management) and an escape 
wheel (“new”) from Canada. The former had a totally 
different mounting geometry than the Fletcher (a 
special block had to be made and fitted), and the 

Figure 7. Parts identification in progress.

Figure 9. Oversize vibrating tool used for matching the 
balances and springs.

Figure 8. Two spring detents.
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latter was a Hamilton E/W with 14 teeth—not the 15 
teeth required! Note to author: More diligent study is 
required for future restoration challenges!!

The gold passing springs of the spring detents for 
these instruments were originally made from 10 karat 
gold.1 John Stapleton, a jeweler and member of 
Chapter 72 and Sydney Clockmakers Society (SCS), 
generously rolled a piece of 9 karat gold to .003" for 
the production of replacement springs (Figure 8).

Most importantly, marine chronometer helical bal-
ance springs were provided through the generosity 
of Martin Foster of SCS. Because the balance of a 
marine chronometer is “free sprung,” the balance and 
balance spring must be matched. Poising the balance 
wheel and then varying the timing screws affects the 
moment of inertia of the balance and therefore its 
rate. Matching the balance with complete coils of the 
balance spring (to preserve the terminal curves) is 
demanding and time consuming. An oversized vibrat-
ing tool was made to assist in this task (Figure 9). 

The missing seconds hand for Fletcher 2346 was 
made from a piece of spring steel found on the side 
of the road (believed to originate from the brushes of 
a road sweeper). The spring steel proved to be really 
good material that blued beautifully and is readily 
available. 

Marine Chronometer Escapement 
Geometry

It was essential to study the escapement geometry 
to understand the interaction of the parts and their 

function. When the escape wheel is locked, the 
balance wheel impulse jewel is actually behind the 
oncoming escape wheel tooth.1 The speed of rotation 
of the balance (returning to the dead point under the 
influence of the balance spring) brings the balance 
wheel impulse jewel to the front of the escape wheel 
tooth to receive the impulse once the escape wheel 
is released by the action of the spring detent. (The 
unlocking jewel on the lower roller on the balance 
trips the detent to release the escape wheel.)

The spring detent returns to its position to lock the 
next tooth of the escape wheel. On the return oscilla-
tion, the unlocking jewel brushes the passing spring 
of the detent aside without any effect of the locked 
escapement.

Here it gets interesting!

The references note “checking the ‘Lights’ when 
assembling the escapement.”2, 4, 6 The ‘Lights’ are 
observed by peering through the aperture in the pillar 
plate where the balance is mounted between the 
balance cock and the potence, above and below the 
pillar plate (Figure 10). This construction precludes 
the direct measurement of the depthing between the 
balance pivots and the escape wheel pivots, making 
it difficult to determine the diameter of the escape 
wheel. 

Fortunately, the Whitney reference, from his experi-
ence at the USN Observatory, identifies the separa-
tion for the “lights” as 0.002" equally between each 
of the two teeth straddling the impulse jewel of the 
balance roller.2, 4, 5

Figure 10. Aperture for checking the “lights.” Figure 11. Machining one of the replacement escape wheel.
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Figure 12. Shaped fly cutter for producing the correct 
escape-wheel profile.

Figure 14. Crossed out and solid escape wheels.

Figure 13. Checking a new escape wheel.

Figure 15. Assembled escapement.

Figure 16. 
Assembled 
escapement 
showing balance 
position.
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Restoration of Fletcher 2346

The first challenge was to make an escape wheel 
with 15 teeth that would leave 0.002" between these 
teeth and the impulse jewel roller of the balance. 
A family of escape wheels (Figure 11) was made in 
accordance with the excellent descriptions in Daniel’s 
Watchmaking and Wild’s Wheel and Pinion Cutting.8, 9  
Tungsten carbide fly cutters shaped with diamond 
files and a rigid and stable lathe setup were essential 
for this task (Figure 12). Varying the OD by 0.1 mm, 
or 0.004", for each wheel eventually achieved the 
desired result (Figure 13). 

The relative merits of whether to cross out the wheel 
were debated—that is, the relative merits of inertia 
of the escape wheel accelerating from stopped at the 
moment of unlocking (c.f. the angular momentum at 
the point of impulse). 

Again, the form of the original escape wheels over-
came the minutiae of the theoretical exercise and 
the wheels were duly crossed out (Figure 14). Each 
was mounted on an appropriately machined arbor 
and pinion and fitted between the plates to check the 
lights. 

That adjustment was achieved by bringing the detent 
toward the balance and maintaining the equal clear-
ances between the two escape wheel teeth and the 
balance roller with the escape wheel locked (by the 
detent locking jewel). The passing spring of the detent 
was then “adjusted” to the “correct” length!

Every minor adjustment of the detent and passing 
spring length required disassembly and reassembly 
to find the correct lengths (Figures 15 and 16).

The akirarabelais.com reference for watch and clock 
escapements10 provided excellent guidance for put-
ting a set on the spring of the detent and for polish-
ing the angles of the detent locking jewel. 

Fletcher 2346 Box Restoration

The lid was masked off and the plain brass cartouche 
was selectively sanded down to the level of the wood 
(Figures 17 and 18). Because satisfactorily matching 
the color of the wood was almost impossible, to 
compensate for the shrinkage in the lid top piece, the 
overall size of the top of the lid was reduced by slop-
ing the slides front and back ever so slightly, which is 
not noticeable in the finished box. 

Figure 17. Fletcher lid as received.

Figure 18. Fletcher lid stripped and repaired.

Figure 19. Shellac rejected by the oiliness of the mahogany.
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The lid was French polished by using a grain filler 
and Superblonde shellac for the base layer. Antique 
Brown was used for the finishing coats and brass 
work. The lid finishing was difficult because the shel-
lac would not adhere consistently in patches on the 
wood (Figure 19). Success was finally achieved after 
persistent (and frustrating) refinishing. Subsequent 
research showed that some mahoganies are naturally 
oily and require treatment with acetone before finish-
ing!12 These problems were not encountered with the 
box body or the Kullberg box. 

The base had shrunk, split, and fallen out, which 
greatly facilitated re-French polishing the interior 
surfaces (Figure 20). Fortunately, the shrinkage gap 
could be pieced in under the side wall rebate and 
was not visible from inside. Once the base was glued 

in and sanded smooth and flat, high-quality BC07G 
baize cloth, from Simon Lucas Bridge Supplies of 
Devizes in the United Kingdom, was applied to the 
base and trimmed off (Figure 21). 

Cleaning up the brass work involved methylated 
spirits, steel wool, and pegwood in the handle 
recesses. The original screws were all handmade 
with frills around the crowns, presumably where 
the crowns had been stamped in (Figure 22). These 
were cleaned on a wire wheel and the frills tidied 
somewhat with emery paper. Conventional wisdom 
is that the brass work needs a textured final finish for 
the shellac to adhere correctly, so it was finished with 
2000 grit paper or 0000 steel wool. Coarser grit was 
used on the Kullberg, consistent with the original tex-
turing. It was discovered, in hindsight, that each fixing 

Figure 20. Fletcher box base as received.

Figure 22, above. Original brass screws 
showing “frills.”

Figure 23, right. Grant Griffiths reassembling 
the restored Fletcher box hardware.

Figure 21. Re-covering the base with baize cloth.
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screw in the Fletcher handles is unique in a piece of 
this age, so to be planar with the handle when tight, 
they must be returned to their original location (Fig-
ure 23), which required a lot of trial and error, so in 
the Kullberg box the handles were left in situ.

Martin Foster of SCS advised that the nameplate 
material on chronometer boxes is bone, not ivory, but 
it was difficult to obtain suitably sized flat bone plates. 
Eventually, we found a supplier in India: Origindia, 
LLC. Because lapping bone is rather unpleasant 
and to reduce the likelihood of future splitting and 
distortion, the blanks were left at 4 mm, or .0157", 
thick and the box was recessed to accommodate. The 
mounting holes were also drilled oversized to allow 
for future shrinkage. A retired Sydney-based engraver 
re-created the original inscription, based on similar 
period Fletcher plates, but this took several months to 
complete. 

Gimbal and Other Parts

Three gimbals and some locking screws were among 
the “collection”; the knurling pattern of these compo-
nents was the determinant in this mix and match task 
(Figure 24). Substitute knurled locking washers were 
made for Fletcher 2346.

Because John Fletcher made No. 2346 before the 
standardization of screw threads in Europe, these 
were proprietary threads and of different diameters. 
An arbitrary 1⁄5" diameter with 64 tpi was identified. 
Engineer extraordinaire Lindsay Drabsch of Chapter 
182 taught us how to make unique taps to meet the 
need. The chronometer bowl mounting pieces were 
badly worn and needed bushing (Figure 25). 

We sought to retain the originality of the chronometer 
where possible, so the badly worn chronometer bowl 
pivots of the gimbal were also re-pivotted; however, 
to hold each pivot screw during that process necessi-
tated making a tool to prevent these from unwinding 
in the lathe during drilling out the centers (Figure 26). 

Servicing the fusee chain and making new tipsy keys 
and the fusee ratchet locking piece were simple tasks 
by comparison.

The mainspring end was discovered to be torn 
when it was taken from the barrel for cleaning and 
polishing; a new termination was made, reducing 
the length by about 1 cm, or 0.394". Little sig-
nificant effect from this shortening was expected. 
The mainspring had been inscribed by the spring 
manufacturer. 

Figure 24,  
far left. Gimbal 
parts as received.

Figure 25, 
above. The gimbal 
screw re-pivotting 
tool.

Figure 26, left. 
Heavily worn 
gimbal screw pivot.
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The brass bowl and gimbal and so forth were 
cleaned and recoated with shellac. Brass gimbal 
screw locking nuts were also made to complete the 
assembly (Figure 27). 

Running and Rating

Trial running followed by complete disassembly 
and cleaning resulted in further minor adjustments 
for running. Running over several weeks resulted in 
minor variations to its rate. The hypothesis of spring 
“memory” was questioned. As running continued, the 
rate improved and a plot of performance was con-
structed, which showed a consistent losing rate of up 

to 20 seconds per day between mainspring windings 
in the UP/DN range of 8 to 46 hours with a mechan-
ical wristwatch as a reference. Attempts to bring the 
rate to less than 1 second per day were unsuccessful.

Restoration of Marine Chronometer John Fletcher 
2346 to Museum quality has not been possible 
because new replacement components had to be 
constructed, but it has another lease on life. Fletcher 
2346 is now an operating antique with its original 
beauty restored but a bit questionable as an astron-
omy reference. The completed restoration is shown in 
Figures 28A, B, and C.

Restoration of Kullberg 6417

Mechanical restoration of Kullberg 6417 was under-
taken in parallel with that of Fletcher 2346. The first 
task was to construct a balance cock appropriate 
to the movement plates. The balance jewel settings 
were reconstructed and the balance staff of what is 
believed to be a Kullberg balance was refurbished. 
These provided a starting dimension for the height of 
the balance cock, which was filed from a solid and 
fitted to the pillar plate for drilling the pivot pilot hole. 
The pillar plate and potence were first mounted in the 
lathe and the center established for subsequent drill-
ing of the pilot. Profiling the undersurface of the bal-
ance cock around the pivot center to accommodate 
the balance spring was then undertaken with the new 

Figure 27. Peter Ekins installing the gimbals in the restored 
Fletcher box.

Figures 28A, B, and C.  
The completed restoration  
of Fletcher No. 2346.
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balance cock fitted to a blank disk. The balance pivot 
jewel and diamond end stone (courtesy of Michael 
Smith) with their retaining screws were then fitted.

New balance spring terminations were made. Pro-
ducing balance spring terminal curves, based on 
Mercer’s and Britten’s references, quickly revealed 
why ‘Springers’ were and are held in such high 
regard among chronometer makers.

Matching the balance and balance spring proved 
more challenging, with several attempts made before 
a satisfactory outcome was achieved. Fitting and 
adjustment of the spring detent and so forth followed 
that undertaken for Fletcher 2346. A brass limiting 
arm screw was made for the box. An appropriate 
tipsy key was also made.

Box Restoration

Unfortunately, the 4 mm, or .0157", bow in the top 
piece of the Kullberg lid, as well as a significant 
split, made this the most challenging part of the 
box repair (Figure 29). The lid was disassembled 
and, against advice, the top piece was steamed in a 
homemade steamer for 30 minutes. A Web search 
eventually produced an article that recommended 1 
hour steaming per inch of thickness for mahogany.13 
The existing interior finish was preserved by covering 
with tape and acetate sheet (Figure 30). This gave an 
effective thickness of ½" and a time of 30 minutes. 
The steaming proved surprisingly successful on the 
first attempt. The straightened piece was stripped of 
the protective acetate, dried, and placed in a book 
press between two paper towel sheets for 2 months. 
This had the added advantage of pressing the 
cartouche level with the wood surface, particularly 

Figure 29. The badly damaged Kullber box lid. Figure 30. Setup for steaming the lid top section.

Figure 31. The repaired Kullberg lid.

Figure 32. The Kullberg name plaque as received.
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fortunate because this cartouche is engraved and 
could not be sanded down. 

The lid was reassembled by using authentic keratin 
glue, which needs to be kept at 80°C in a double 
boiler (an electric baby bottle warmer is ideal for this). 
The advantage of this glue is that it grips immediately 
and does not require clamping. Like the Fletcher, the 
lid dimensions were reduced slightly at the top to 
accommodate the shrinkage (Figure 31).

Other challenges involved matching mahogany for 
the replacement glass retaining mullions from an old 
marking gauge stem and cut to size on a miniature 
table saw. The box was re-French polished outside, 
with minimum retouching inside. Leaving the handles 
in situ created problems in obtaining a good finish 
and required finicky cleaning of the handles and 
recesses. Removing the handles and keeping track 
of the screw locations is a preferable approach. The 
base was repaired with matching mahogany and 
the baize was replaced, as we did on the Fletcher. 
The brass work was cleaned up and lacquered with 
Antique Brown shellac, as before. The missing part 
of the existing nameplate (Figure 32) was repaired 
by using SP11 white epoxy compound tinted with 
oil paint to match. The screw holes in the box were 
drilled out, plugged with mahogany pegs, and 
re-drilled to match the current plate dimensions. The 
box was recessed to match and support the profile 
of the heavily warped bone plate. Replacement 3⁄8" x 
1 brass screws came from the United Kingdom. The 

completed box and hardware are shown in Figures 
33A, B, and C.

Running and Rating

Several balance springs were tried with the balance 
and eventually resulted in a rate within 1½ seconds a 
day between mainspring windings of 8 and 44 hours, 
with most gaining between wind and 22 hours, 
with a mechanical timepiece (an aircraft clock) as a 
reference.

John Poole No. 4803

A marine chronometer balance of unknown origin 
was used with the surviving plates and wheels as a 
basis for the restoration of the Poole 4803. Jewel 
settings were restored, and detent and escape wheels 
were fitted. One of the helical balance springs pro-
vided by Martin Foster eventually, after much trial and 
error, allowed the balance and spring to be regulated 
by the weights on the balance. Final adjustment and 
rating of Poole 4803 is continuing.

We fitted the spring detent and so forth as we did on 
the Fletcher 2346.

The dial of Poole chronometer No. 4803 has the 
engraved banner in red: “The Gold Medal Paris 
1867”. A John Poole chronometer No. 4981 of 
Powerhouse Museum, Sydney, Australia, has a similar 
dial with the same banner and the seconds dial 
engraved “Prize Medals”, “London 1862”, and “Paris 

Figure 33A, B, and C.  
The completed Kullberg No. 6147.
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1855”. We used this model as a template to replace 
the seconds dial.

The dielectric piece and pins fitted to the seconds 
dial were removed, and an engraver son of another 
member of Chapter 72 is engraving a replica. Much 
of the wax filling of the hour numerals was missing. 
To replace it, we used the wax of broken Edison 
phonograph cylinders. Each engraved element was 
“loaded” with tiny pieces of wax and the dial was 
heated from below with a spirit lamp; excess wax was 
removed by scraping with a fingernail while the wax 
was still warm. The dial was then re-silvered and the 
surface protected with microcrystalline wax. Tipsy key 
and hands were made and the chronometer bowl 
was refurbished.

A 2-day marine chronometer box for Poole 4803 is 
being sought; then, we can address gimbal mounting 
hardware.

History/Provenance

From Tony Mercer’s book, Marine Chronometers: 
History, Maintenance and Repair 6: “John Fletcher 
is a renowned London marine chronometer maker 
and had two sons who also entered the trade; JB and 

Francis. Which numbers are attributable to John, JB 
or Francis is open to further study.” 

Fletcher chronometers number from around No. 
435 in 1841, jumping to numbers from No. 2000 in 
about 1850. Attempts to gain further detail on dates 
of production for Fletcher chronometer numbering 
has not yielded much success to date.

Mercer notes the following production dates: No. 
2254 in 1850 and No. 2634 in 1858. John Fletcher 
also had several places of work and moved often. He 
occupied 48 Lombard Street, London, from 1854 to 
1868. Hence, No. 2346 is assumed to be made circa 
1854. 

Fletcher chronometer No. 2346’s history and use are 
unknown but the back of the dial is scratched with:

“J Blowery” or “J B Lowery Plymouth 16/2/20”; also 
“A E Sawtell, Port Adelaide 27/5/71”. Presumably, the 
Plymouth mark is 1920 and the Port Adelaide mark is 
1871.

The reverse of the dial of Poole 4803 is also 
scratched with “A E Sawtell July 26/99” and has been 
overscratched in an attempt to obliterate that!

Figure 34. Sawtell’s Letterhead in the 1920s. COURTESY 

UNIVERSITY OF ADELAIDE ARCHIVES. SERIES 200-1926_203-SAWTELLS-COOK 

TROUGHTON SIMMS-APPARATUS. 

Figure 36. Kullberg lid cartouche.

Figure 35. HMS Irresistible—from contemporary postcard.

Figure 37. Extract from equipment inventory.  
COURTESY UNIVERSITY OF ADELAIDE ARCHIVES. SERIES 

200-1950_590-TRANSFER OF OBSERVATORY EQUIPMENT TO UNIVERSITY. 
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The Plymouth identity has not been traced, but Saw-
tell is a well-known Adelaide SA optician who adver-
tised as a chronometer specialist (Figure 34). George 
Loyau included information about Sawtell in his book 
Notable South Australians:

Edwin Sawtell settled in Adelaide in 1853. He 
commenced business in Port Adelaide, where 
he erected a beautiful transit instrument, and 
in conjunction with an astronomical clock 
he and his son Alfred for many years deter-
mined the true time by observation with these 
instruments necessary then for the rating of 
chronometers.14

The extent of the wear to the gimbal locking screws 
and the chronometer bowl pivots indicates that 
Fletcher No. 2346 had had a very significant life in 
operation. Greenwich International Chronometer 
Index has no record of Fletcher No. 2346 having 
ever been in Royal Navy service. 

Mercer records Kullberg making chronometers 
numbered from 6365 to 6614 in 1897, so 6417 
is assumed to have been made during that period. 
Greenwich International Chronometer Index identifies 
Kullberg 6417 as being acquired from Victor Kullberg 
in March 1900 and the chronometer having seen 
service on HMS Irresistible in 1911 (Figure 35). That 
ship was lost in the Dardanelles during the Gallipoli 
Campaign. Kullberg 6417 was later sold to the 
Australian government on April 8, 1930.15 Attempts 
to acquire any records of its use in Australian govern-
ment agencies, such as the state universities or Royal 
Australian Navy, have not been successful. We are 
trying to determine what the painted numbers on the 
Kullberg box (i.e., “132 118B-A”) relate to.

John Poole No. 4803 inscribed 57 Fenchurch Street 
London with engraved Paris Medal 1875, and Mer-
cer’s reference7 indicates this chronometer was made 
after 1867 or 1875.

It is likely that all three chronometers were together 
at Adelaide University after 1950; the Kullberg box 
cartouche is engraved “Physics Department A U 
1937” (Figure 36), and a search of Adelaide Uni-
versity records from that period by Archivist Andrew 
Cook indicates both Fletcher 2346 and Poole 4903 
were inventoried in the transfer of equipment when 
the University assumed responsibility for the Adelaide 
Observatory in 1950 (Figure 37). However, both are 
listed as “out of order” at this time (we assume the 

“9” to be a typographical error). Given that the three 
were eventually found together in Adelaide, the next 
step is to search for disposal records after 1950 to 
see if Adelaide Observatory records about its original 
acquisition exist. 

Conclusion

While the performance of the three chronometers 
has been reasonably acceptable, it is a little less than 
desired for astronomical applications. Nevertheless, 
the “resurrection of John Fletcher No 2346, Victor 
Kullberg No 6417, and John Poole No 4803” has 
been an interesting, educational, and worthwhile 
challenge and achievement thanks to the support of 
our horological friends.
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Addendum 

As of the current date, the Poole marine chro-
nometer No. 4083 has been fully restored with 
a new seconds subdial, brasswork, and box. 
The dial was engraved by using a pantograph 
and silvered with Horosilv. The texture is not an 
exact match, but acceptable (see photograph). 
The box was made by the Australian Parliament 
House carpenter (retired), based on the Kullberg 
box previously restored by Grant Griffiths. The 
brasswork was made by Peter Ekins. 

Completed John Poole marine chronometer No. 4803 
with new subdial and box. (Image behind is of Victor 
Kullberg 2632, not part of the project.)
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Achievements of Gent & Co.
Part 1
by David Boullin (UK) 

T he achievements of Gent & Co. extend 
to a much wider field than horology; 
indeed, during the early years of the 
twentieth century clock production was not 

its major endeavor. Its first and last products were 
fire-detection equipment with the successors to Gent 
continuing to manufacture them today. In World War 
II Gent was contracted to manufacture and install 
air-raid sirens throughout the United Kingdom; many 
remained operational throughout the Cold War.

In the field of horology Gent was one of the major 
British electric clockmakers that constructed mam-
moth master and slave systems for use worldwide. 
Production ceased in 1976 and the firm closed a 
decade later to an existence solely in name, the 
commercial aspects now quite gone. Instead, the 
emphasis is on the hobby aspect of horology—clock 
collecting. In master clock collecting, those made by 
Gent vie with Synchronome for prime position.

The main field of collecting is in the individual mas-
ter clocks with seconds pendulums and electrically 
triggered, gravity impulse pendulum operation every 
30 seconds. Gent estimated that it made more than 
15,000 individual master clocks between the early 
1900s and the mid-1970s.

Because the clocks were numbered systematically, 
considerable research has examined the relationship 
between the number and production date. This is an 
important distinction between Synchronome and Gent.

The vital difference between these two firms has been 
the continual outflow of technical information during 
Gent’s existence, concerning the wide range of 
mechanisms for its clocks—far greater than anything 
generated by Synchronome. Thus, it is possible to 
adjust, repair, and modify Gent master clocks. Most 
collectors and experts will find the superb diagrams 
and technical instructions in this article generally 
understandable. Moreover, the information was 
published in Horological Journal and Practical Clock 
& Watchmaker, thereby preserving Gent master clocks 
for future generations.

Today, far more information is available on websites 
than in print publications. These sites are the province 
of experts who search under the name “Pulsynetic,”1 
the trade name used for Gent master clocks from 
1909. Collectors monitor the Internet for information, 
including sale information, and apply it to the benefit 
of all Gent clock collectors.

Most Gent master clock collectors focus on the C6 
and C7 models without and with time dials2 within the 
cases, respectively; slave dials are of vital importance 
in the master clock-collecting milieu. Other Gent 
products of interest to the average collector are the 
so-called “Tell-Tale” watchman’s clocks that monitored 
the movements of watchmen who patrolled factories to 
check for fire, burglary, and other untoward incidents.3

Figure 1. Workers assemble World War II four-horsepower 
air-raid sirens at the Gent factory in 1939. 
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Additional websites deal with Gent’s 
esoteric products: the DAC chronometer 
and “Timekeeping by Observatory Con-
trol.”4 Regarding the latter, timekeeping 
was regulated by impulse signals from 
observatory-regulated time transmitters, 
such as the clocks at Greenwich Obser-
vatory. This method of control can best 
be described as “Timekeeping Big Ben 
style,” time corrections after the method 
used with the Great Clock of Westmin-
ster. The Great Clock’s timekeeping is 
regulated by the addition or subtraction 
of old-style pre-decimal pennies placed 
on or taken off a platform attached to 
its 13' pendulum.

Gent Observatory Control clocks 
simulate this procedure by using an 
ingenious and complicated system 
involving the addition or removal of a 
small weight from a platform attached 
to the seconds pendulum of the master 
clock. The change in weight was trig-
gered by an impulse from Greenwich 
Observatory to the clock via the BBC.5 

Only six Gent clocks exist today with 
the facility of being regulated “by 
Observatory,” according to Gilbert 
Veraart, one of the world’s leading 
experts on Gent clocks.6 

Brief History

The beginning of Gents of Leicester, as 
it was generally known, was in 18727 
when its business was not horology 
but electric bells. Throughout its history 
Gent made many things other than 
clocks. I believe that if the firm had 
ever become a household name, it would be remem-
bered for its other products such as air-raid sirens; 
the company was the leading maker of air-raid sirens 
before and during World War II (Figure 1). In July 
1940 the government awarded Gent the contract to 
make all sirens8 used for air-raid warnings, through-
out the country, using a four horsepower electric 
motor. I remember that if you were close when they 
went off, the noise was almost unbearable.

Company records from 1940 report that the firm 
began business in Leicester in 1872. Researcher Colin 

Reynolds unearthed evidence that the 
founder John Thomas Gent (Figure 2) 
began business in 1864–1865, proba-
bly in Halifax.9 These early enterprises 
did not involve electrical horology. That 
business began when two men joined 
the firm: Isaac Hardy Parsons who 
joined in 1889 on the business’s board 
and A. W. Staveley in 1892.

John had a short life, retiring at the 
age of 53 in 1894 and dying four 
years later. On his retirement Parsons 
and Staveley bought the firm, and we 
may say that electrical horology began 
about that time. Parsons and Staveley 
with John’s wife, Mary, had a patent 
titled “Watchman’s Check Clock & Tell-
tale.” Gent & Co. eventually manufac-
tured many of these clocks to superb 
quality in the twentieth century.

The next excursion was in conjunc-
tion with J. T. Murday, an electrical 
engineer who ventured into electrical 
horology between 1897 and 1921. 
However, Murday made no significant 
contributions to the development of 
electrical timekeeping.10

Reynolds had this to say about the 
beginning of clock making at Gent & 
Co.: 

It has long been assumed that the 
company did not manufacture 
a regulator or master clock and 
impulse slave clocks until after A E J 
Ball joined the Company in 1904. 
Evidence shows that regulators and 
synchronizing dials were produced 

and sold some five years prior to him joining. 
The clock on the tower of the building in St. 
Saviours Road was installed by the time the 
building was completed in 1898 and must 
have been made to that original patent design.

This appears correct, and it is strange that the men-
tion of a clock on its new Gent factory had not been 
mentioned earlier in horological literature.11

Nevertheless, the full flowering of Gent’s electrical 
clock-making potential began when Alfred E. J. 
Ball (Figure 3) joined the company in 1904, and 

Figure 2. John Thomas 
Gent, age 55, three years 
before his death. He played 
only a small role in the 
development of electrical 
horology in the firm. Despite 
a lack of inventions and 
participation, the firm’s name 
never changed.

Figure 3. Alfred Ball, 1910. 
He was the genius behind 
the invention of the Gent 
mechanism of 1904.
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Reynold’s research on the Gent company archives is 
fascinating, revealing the following:

At the time that Parsons and Staveley filed 
their 1895 Electric Regulator patent No. 6212 
for registration, other people were getting 
involved in the field of Electrical Horology, 
which since Alexander Bain’s experiments in 
the 1840s had not been exploited commer-
cially. The company maintained an interest 
in other patents that were applied for and 
inventions that were being made. One such 
man involved in electrical timekeeping exper-
iments was a Mr. A. E. J. Ball, who lived in 
Plymouth. He was apprenticed as a youth to 
a Watch and Clockmaker and was reputed to 
have made an electric impulse clock as early 
as 1887. In 1898, in conjunction with a Harry 
Whidboume, he took out a patent for electric 
clocks, patent No. 15,509, similar to the 
Parsons 6212 patent. He was the owner of a 
small company called The British Battery Co., 
which manufactured “dry cells” which were 
used by Gent in their installations.

At a meeting of the directors of Gent on the 
5th of January 1904, Mr. Stavely reported 
that Ball had approached him with a view to 
selling this business. This gave Parsons an 
opportunity not only to add cell manufacture 
to the business but also to take on Ball for his 
knowledge of electrical horology. The direc-
tors agreed to purchase the business for the 
sum of £50 plus valuation for stock in trade 
and tools and offer Ball a job at Gent for the 
princely sum of 40/- (40 shillings = £2) per 
week with traveling expenses paid until he 
could be found accommodation in Leicester.

By June 1904 he was working for Gent and 
Company and living in St. Saviours Road. 
It is a fair assumption to say that Parsons 
offered him an opportunity with a promising 
position in the Company, which he accepted. 
He moved from Plymouth to Leicester and 
resumed his inventive genius in electrical 
timekeeping in earnest. It was Ball who 
did most of the development and design 
work that was attributed to the Parsons-Ball 
relationship. On the 13th of September he 
announced to Parsons that he had perfected 
a new master clock, which Parsons proposed 
should be patented jointly by both of them. 

This was the patent No. 24,620 dated 14th 
Nov 1904 and one of the many that would be 
taken out over the following years [Figure 4].

This salient development might be said to be the start 
of modern English electrical horology, plus the superb 
Shortt free pendulum master clocks, Observatory 
Time, the Gent waiting train, as well as the first steps 
in radio control of Ball’s clocks from 1914 until the 
early 1930s. Ball was working on this project until his 
sudden death of a heart attack in 1932 when he was 

Figure 4. The diagram is of the first invention of Parsons and 
Ball, the standard transmitter, in 1904. They were also used 
in Marples’s Thornbridge clock, the van Harten clock, and 
similar clocks up to 1909. In this version the mechanism of 
the deadbeat escapement prevails, counting the seconds to 
29 when the impulse bar was released and the pendulum was 
impulsed for another 30 seconds. Then in the invention of the 
Pulsynetic mechanism, all the clockwork was swept away to 
reveal the delightfully simple gravity impulse mechanism, with 
the impulse roller, sliding down the inclined plane with a large 
bump or plonk every 30 seconds.
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65. Had he lived, Gent might well have been the first 
manufacturer of radio-controlled clocks. As it is Ball 
made the prototypes.12

I do not imply that these momentous developments 
marking the beginning of modern electrical horology 
were made entirely by Gent & Co. nor Hope-Jones 
and Synchronome Co. They were not, and there was 
great and acrimonious competition between the two 
groups. Perhaps if this had not been so, the results 
would have been less dramatic.

The era was the beginning of a century of electric 
clock making with Gent, the last survivor of all 
twentieth-century firms. Gent remained in business 
with electronic clocks largely for business premises, 
especially “high street” businesses, such as banks, 
until 1986. The name “Gent” persists commercially, 
but there is no longer any horology. 

We now see the clocks that, for the short time of no 
more than five years, were the basis of Gent clock 
manufacturing. First there are engravings of the 
Standard Transmitter, prelude to the Thornbridge. The 
Thornbridge case designs differed from the Pulsynetic 
clocks.

Impulse Transmitter

Following are pictures from a 1905 Gent catalog 
of the Thornbridge impulse transmitters. The term 
impulse transmitter is how the clocks are described in 
that catalog, with the appellation “B P Patent”; Ball’s 
name came first, supporting his contention that the 
Gent mechanism was his invention. They should not 
be called “Thornbridge clocks,” because it is only the 
movement that is similar, possibly identical. However, 
there is another side to the account of the earliest 
Gent electric master clocks.

The 1905 Gent catalog, probably the first to show 
Gent electric clocks, has engravings of something 
entirely different from actual Thornbridge clocks 
known today, as far as I can discover from informa-
tion available to me now. Thus, the images from the 
1905 Gent catalog (Figure 5) are totally different 
from anything produced by Gent at any later time.

In the late nineteenth century when the production 
of clocks and other scientific instruments was at its 
height but accurate photography was not fully devel-
oped for illustration and publicity, clockmakers had 
engravers produce pictures of artists’ conjectures, 
prototype models, or very limited production runs. For 

a project it was commonplace for objects to be made 
only on receipt of definite orders, particularly from 
rich clients. Upon receipt of orders, the object might 
be made singly or in a short production run. There 
seems no particular need or merit in the two clocks 
C1 and C2 in Figure 5. On the other hand, if we 
have a model and a photograph, then the position 
moves from artifice to practicality, and maybe a new 
generation of objects is born. Here we have the Gent 
range of master clocks.

Gent Thornbridge

The first Gent master clock with the 1904 inclined 
plane gravity roller count wheel impulse mechanism 
was invented by Hardy Parsons and Alfred Ball and 

Figure 5A (left) and B (right). Engravings of the first 
Gent Electric master clock invented by Ball and Parsons in 
1904 and known as C1 and C2.The only difference between 
the two clocks was the presence of a dial on C2. The clock 
C1 was described in the 1905 catalog as follows: “The 
transmitter having no dial need not be fixed in a conspicuous 
place. Any spare wall space in a position that is not damp is 
suitable, such as pantry, cloakroom or passage. The price was 
£16.” For C2 the description differed: “Where the position 
for fixing the transmitter is a more prominent one, and when 
desired a time dial may be added, when the appearance is as 
illustrated above, price £18.”
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Figure 6. This clock is believed to be 
unique, although it was not the first 
built to the Thornbridge format. The 
number of “ordinary” Thornbridge 
clocks built is unknown, but some were 
made according to the Parsons and 
Ball patent from 1904 and labeled 
accordingly. Later, some carried the 
Pulsynetic label up to 1908 and 1909. 
This rare clock was sold on eBay in 
2007. COURTESY OF JAN VAN HARTEN.

Figure 7. This Gent 
Thornbridge clock illustrated 
on eBay seems an authentic 
first model Gent master clock. 
Note the circular motif of bone 
material in the base of the 
door, giving a nice touch of 
quality. Of the photographs 
of this clock in Figures 7–12, 
those of the complete clock, 
the dial, and the mechanism 
are of greatest interest. From 
the dial we see that the 
mechanical parts are as shown 
by Alfred Ball in his lecture to 
the British Horological Institute 
in 1930, and said by him to 
be an original mechanism. A 
comparison with other views in 
horological books and journals 
reveals the steadfast following 
to Ball’s design, until Ball swept 
it all away by his invention of 
the inclined plane roller gravity 
mechanism. This was so good 
and so simple that Frank 
Hope-Jones, that flamboyant, 
bombastic, yet flippant genius, 
defaulting by not having made 
the invention himself, promptly 
pinched it and claimed it as his 
own. The theft led to uproar 
in the Horological Journal, as 
described in Time Reference, 
volume 1, 2006, part 1. Ball, 
the gentleman, never said a 
word on the matter; Hope-Jones 
was just ignored. COURTESY OF JAN 

VAN HARTEN.

was patented in 1904. The clock suffered from 
the effect that the impulse was given directly to the 
pendulum, giving variable impulse plus vibration. 
Ball overcame this by impulsing the pendulum via a 
standard gravity-driven impulse, which was patented 
in 1904 by Parsons and Ball.13

Gent installed one of the first clocks for G. J. Mar-
ples, the joint proprietor of Stockall, Marples & 
Co., 6-10 Clerkenwell Road, London, EC1, and 

owner of Thornbridge Hall. The image of the Gent 
Thornbridge clock at Thornbridge Hall is the only 
one known and apparently has not been published 
before. The clock is still in place (Figure 6).

Stockall, Marples & Co. made electric clocks and 
exhibited at the Paris Exhibition of 1900, but it was 
not really in competition with Gent. Being an expert 
electrician, Marples may have recognized the merits 
of the new invention and wished to have the first 

56 • January | February 2018 • NAWCC Watch & Clock Bulletin www.nawcc.org



clock made; in any event this particular clock became 
famous, starting the line of a very small number of 
Thornbridge master clocks.

The name “Thornbridge” seems to have stuck for this 
clock mechanism and case designs C1-C4, although 
it was confusing because it was also known as the 
Standard Transmitter. According to one “expert collec-
tor,”14 only about 20 specimens still are extant, and 
not all are complete.

One last point: Some uncertainty surrounds the date 
when the name “Thornbridge” was introduced. One 
version says the date is 1904–1905; the alternative 
view comes from Reynolds15 of 1909 based on a 
1909 catalog showing different case formats, but he 
does say a number were made before 1909 when 
they were first illustrated in a catalog.

During my search for information and good photo-
graphs of Gent clocks, I was introduced to Jan van 

Figure 8, left. The Thornbridge clock with the door open. The pendulum 
bob is removed and it is not known whether the clock was complete. Note 
the seconds dial attached to the movement directly and made to appear 
through a hole in the top of the dial mounted on the door with large glazed 
panel. The format of the Gent master clocks epitomized by styles C6 and 
C7 was being established from the earliest days: long wood case, seconds 
pendulum, and case without fancy decoration. COURTESY OF JAN VAN HARTEN.

Figure 9, above. Top of the van Harten Thornbridge clock. COURTESY OF 

JAN VAN HARTEN.
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Harten of Holland, and in due course he let me have 
copies of photographs of a Thornbridge master clock 
for sale on eBay in 2007. These pictures are shown 
in Figures 7–12 and are an important contribution to 
the history of the firm of Gent in Leicester.

Mechanism of the Thornbridge Hall  
and Van Harten Thornbridge Clocks

The mechanisms with a mechanical 
escapement and count wheel movement 
are shown in Figures 13 and 14. Figures 
15 and 16 illustrate the mechanism at the 
stage when impulsing was electromag-
netic using electromagnetic coils.

Figures 13–16 show the Thornbridge 
mechanism. Figure 13 is the van Harten 
mechanism of 2007; all other pictures 
seem to be of the same mechanism, 
namely, Ball 1930, which Ball made and 
photographed. No other models are avail-
able for research today. Researcher Colin 
Reynolds also had two prototype pieces in 
his private collection, and a picture of one 
of these is shown in Figure 17.

Every collector of English master clocks 
wants a Gent or a Synchronome, but I will 
not mention the latter here. Most Gent 
clocks available now are either C7 models 
with dials or C6 models without dials—but 
with dials added by crafty dealers. There 
is really no loss when a dial is added, 
especially if the addition is Gent. I now 
describe the Pulsynetic mechanism and its 
derivation from the Standard transmitter. 
This consists, in essence, of throwing away 
the mechanical escapement and replacing 
it with an electric mechanism to impulse 
the gravity escapement only every 30th 
second—to release the gravity lever and 
send the roller crashing down the inclined 
plane banging the free-running pendulum 
into life… for another 29 seconds when 
the everlasting rigmarole is repeated. The 
mechanism is explained with the aid of Gent’s own 
simple diagram, published in many journals and other 
places for decades. 

Numbers of Gent Master Clocks

It is well known that most clockmakers num-
bered their products, but scientific analysis of the 

chronological distribution of numbers in relation to 
the actual date of manufacture is often problematic; 
however, Gent & Co. numbered its C6 and C7 mas-
ter clocks with diligence (Figures 18 and 19).

The data in Figure 2016 show an approximate linear 
relationship between clock No. 1240 and No. 1830 
for a clock made in 1919 and 1920. The backward 
projection to the 1,000 number mark is unjustified 

in the total absence of data. From 1912 
onward the graphic data show an 
approximate linear relationship almost to 
the end of master clock production about 
1980. The most useful graph is that dated 
and covering the whole production period 
(Figure 21).

Although corresponding the date of man-
ufacture with the number on the clock is 
possible, interpretation of the data is full 
of pitfalls. Gent & Co. was directed into 
100 percent war work from 1939 to 1945 
and was responsible for the entire output 
of public air-raid sirens throughout Great 
Britain. Yet according to the numbering 
data, clocks were numbered during this 
period when none were made—or at least 
were permitted to be made. Here is one 
problem. Another less plausible problem is 
the numbers were not issued sequentially. I 
mention this because I know with certainty 
that one English clockmaker issued num-
bers in the thousands, and when a clock 
was made, a number was “issued” by 
taking a metal disk from a box of 1,000. 
When 1,000 had been made, another box 
of numbers was opened and the process 
repeated. All that can be said about the 
numbering of any particular thousand is 
they began at one date and finished on 
another, but numbering in the interim was 
random. This probably did not occur with 
Gent & Co. I make the point that number 
distribution in relation to clock production 
should be interpreted with caution.

Gent Clock Production, 1912–1976

Gent made about 15,000 master clocks from 1909 to 
1976, and about 300 of these clocks have survived in 
the hands of collectors. This is about 2 percent of pro-
duction, which is quite high for objects made in quan-
tity, but whether this represents a “true bill” is unclear. 

Figure 10. The 1905 
Gent catalog engraving 
of the van Harten 
Thornbridge clock. This 
image and Figure 9 are 
completely compatible, 
demonstrating that the 
van Harten Thornbridge 
was established at 
1905 and not at any 
other date. COURTESY OF 

JAN VAN HARTEN.
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Figures 11, left and 12, right. Impulse movement to the clock dial, with an enlarged view of the dial. The dial could be as 
late as 1909, and if so then the master clock is of that date. There is no reason to assume the dial shown is a replacement; it is a 
fine dial in any event. COURTESY OF JAN VAN HARTEN.

Figure 13. This is the only current image of a Thornbridge 
clock. COURTESY OF JAN VAN HARTEN. 

Figure 14. Photograph of 
a mechanism illustrated in 
1925.

Figure 15. The mechanism 
as illustrated by Alfred Ball 
in his 1930 paper in the 
Horological Journal.
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Some collectors will not have bothered with numbers, 
or the numbers may be unknown. Sometimes they 
were only recorded on the clock key or not at all.

The data on numbering from 1912 to 1976 for about 
300 clocks are given in Figure 22 and Table 1.  
Note that the production numbers per year are only 
approximate. In some years there are numerous 
records, whereas in other years there are just one or 
two records. All the data given should be viewed with 
this in mind; nothing presented here must be taken 
as definitive. 

Another point relates to dating and production. Gent 
was directed into war work in 1940 and no clocks 
were made between 1940 and 1945, so reports of 
numbering for this time frame are void for the war-
time interval and presumably refer to prewar produc-
tion. However, because the records for wartime are 
sparse, this does not matter too much. Similarly, no 
production occurred during World War I from 1914 
to 1918, but there are only two records for the period 
from 1917 to 1920; again, the lack is of little import, 
because the data can only really be presented as 
trends in production.

Starting with the first records from 1912 to 1914, 
with numbers ranging from 130 to 1,400, production 
was about 75 clocks per year. From 1942 to 1944 
apparently clocks numbered in the range from 5,350 

Figure 16, left. Another 
photograph of the mechanism 
from the 1930s.

Figure 17, right. This very 
interesting mechanism, with at 
least part of the gravity impulse 
mechanism of Parsons and 
Ball, 1904, is described by 
Colin Reynolds as “a photo of 
a prototype movement during 
the transition of changing the 
method of driving and counting.” 
Obviously, from 1904 to 1905, 
the plates have been drilled with 
holes that were unused in this 
model, and therefore it may 
have been used prior for other 
models, or the metal parts had 
been salvaged from previous 
prototypes. This was common 
practice in earlier clock making. 
It would be unwise to attach too 
much importance to this piece.

Figures 18 and 19. My Gent master clock, probably C6, 
but converted to C7 by the addition of a Gent dial, the most 
collectible format.
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Table 1. More detailed information on Gent clock numbers  
and dates from 1912 to 1976

Production years Range of clock numbers Comments

1912–1914 1250-1400 

1914–1916 1400–1500 

1916–1918 1500–1700 Probably pre-war production

1918–1920 1700–1800 

1920–1922 1800–2100 

1922–1924 2100–2250 

1924–1926 2250–2500 

1926–1928 2500–2650 

1928–1930 2650–3000 Production peak around 
  175 per year 

1930–1932 3000–3250 

1932–1934 3250–3600 

1934–1936 3600–3850 

1936–1938 3850–4350  Highest production with 
 for two complete years 450 per year

1938–1940 4350–5250  Probably pre-war production

1940–1942 5250–5350  Very little data, probably  
  pre-war production 

1942–1944 5350–5600 Reliable data; probably  
  pre-war production

1944–1946 5600–5750 

1946–1948 5750–6250 

1948–1950 6250–7000 

1950–1952 7000–8150 

1952–1954 8150–8750 

1954–1956 8750–9650 

1956–1958 9650–10400 

1958–1960 10400–11100 

1960–1962 11100–11850 

1962–1964 11850–12500 

1964–1966 12500–13100 

1966–1968 13100–13650 

1968–1970 13650–14100 

1970–1972 14100–14500 

1972–1974 14500–14800 

1974–1976 14800–15250 Production still going  
 last data  almost full tilt

to 5,500 appeared, but these must 
have been made prior to World 
War II. Were they really sold by 
Gent at this time, or are the data 
speculative regarding the produc-
tion year? We will probably never 
know.

In the postwar era from 1950 to 
1968, production was virtually 
linear year on year with about 
330 clocks a year. For this most 
productive period numbers ran 
from 7,500 in 1950 to 13,500 in 
1968. From 1969 to 1975 when 
number records cease, the pro-
duction rate declined only slightly; 
the last numbers known to me are 
in the range up to 15,300.

Three time periods had fairly sta-
ble production:

• 1913–1928, more than 60 
clocks per year; 

• 1930–1938, 156 clocks per 
year;

• 1954–1966, 330 clocks per 
year.

The two complete years of highest 
production, 1936–1938, resulted 
in 900 clocks.

It is somewhat sad to know that 
production was not much less 
than 330 clocks a year in 1976, 
with only a few years to go before 
clock making ceased.

Users of Gent Clocks

This section focuses on those 
whose names may have “meant 
something” to people who 
obtained these Gent & Co. cat-
alogs in past times: professional 
horologists and, more importantly, 
electricians.

I have not attempted to calculate 
the total number of users over 
the decades nor who they were; 
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that is for stouter hearts. On the other hand, I have 
reviewed various “users lists” in catalogs, and for the 
purpose of this article have selected just two pages 
from a large number. The “prominent users” in 
Figures 23 and 24 came from catalogs Pul-Syn-Etic 
System of Electric Impulse Clocks and Marine Type 
for Ships17 and Pul-Syn-Etic System of Electric Impulse 
Clocks and Time Discipline Apparatus.18 Considering 
the marine types, a small number of marine master 
clocks are known to have survived and, because they 
are not too large, are of interest to collectors.

Figure 24 is from the 1940–1941 edition of the latter 
catalog cited above that contains all the technical 
data plus illustrations of clocks for indoor public use. 

Figure 20. Gent clock numbers and dates from the pre-
1920s. 

Figure 21. The slope of this graph indicates the production rate was most rapid in the 1950s, and then the rate diminished only 
slightly until the end of manufacture. Thus, it should be possible to date any clock produced from about 1950 to 1980 with some 
degree of reliability; that is quite an achievement.
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Figure 22. Gent clock numbers and dates from 1912 to 1976. (See Table 1 for more detailed information on Gent clock 
numbers and dates from 1912 to 1976.)

Figure 23. This list refers to marine users of Gent marine-
type clocks in 1934, and I doubt if any of these famous 
vessels are still afloat. Ships can be replaced with sisters, 
thus perpetuating the original name. I do not know if any of 
the master systems in ships of more than 70 years ago still 
remain. I present this information to “sow the seed,” drawing 
attention to possibilities. A much more probable source for 
marine clocks would be small vessels such as car ferries. (One 
on the Dover-Calais run has survived from the 1950s.)

Figure 24. Prominent users list. 
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For example, the clock over the Speaker’s Chair in 
the House of Commons, London, was a Gent and is 
illustrated. I doubt if that clock survived World War II 
because the House of Commons received a direct hit 
in 1940 and was totally flattened. However, on this 
list is at least one clock known to have survived until 
today (highlighted by me in the third column on the 
right): St. Hugh’s College Oxford. This clock and sys-
tem has not only survived but it has a website (http://
www.aeolian-hall.myzen.co.uk/clocks.htm)!

Looking more closely, I see other possibilities. It is 
always best to look locally because one may have 
specific information. Selwyn College, Cambridge, 
and many other colleges, schools, and church halls in 
the United Kingdom may have systems that were left 
in place, even if no longer working. The Radcliffe Sci-
ence Library section of the Bodleian Library, Oxford 
University, had a pendulum master and slave system 
in place until the 1990s. It appeared to be a Synchro-
nome system. I never saw the master clock, although 
the slave dials looked like a Synchronome. It is quite 
possible that not everything has been thrown away, 
and I believe the local approach is worthwhile for 
collectors searching for choice items.

Buying Synchronomes

In 1987 the Central Electricity Generating Board was 
disposing of its Synchronome master systems in many 
electric stations and substations. Naturally, the word 
got around. These clocks were for sale at a fixed price 
of £49 + VAT (TVA). A colleague and I went to the 
depot on the outskirts of Bristol as I recall. On arrival 
on a bright sunny day, and full of expectation, and 
with money jingling in our pockets, we were shown the 
location of the clocks. They were virtually inaccessible, 
placed together horizontally on closely packed shelves 
in a series of what appeared to be storage units.

The problem was who got the best clock. This was 
virtually impossible to resolve. So we proceeded to 
remove the clocks from the shelves, take them out 
of the buildings, and prop them against a wall. This 
stopped all work at the premises: the staff went to the 
windows and watched our antics. It was hard and hot 
work. Spirits rose and there was repartee from both 
sides! Eventually, we selected two Synchronomes, paid 
for them, and bore them away. But before this, we 
gazed at our handiwork before we set about returning 
the 40-odd unselected clocks to their resting places. 

Figures 25–28. These are early specimens from Barrie’s Clock Museum. A feature of collecting C6 and C7 Gent clocks is 
the plethora of case styles made over the 70-plus years of their production. One expert collector has said he is continually 
seeing new case styles. The only common feature is the rectangular box, sometimes compared with a coffin when a collector 
is feeling despondent. These images come from Barrie’s Virtual Clock Museum at www.clock-museum.co.uk/guide, a highly 
recommended site for a vast amount of information that is constantly updated.
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When back in place, they looked like those ancient 
Christian tombs to be found in the Paris catacombs.

Clock Cases

Gent master clocks were always wood cased, and the 
basic C6 model (not shown), equal to the C7 without 
the dial, was cased in polished teak and “secured 
with substantial hinges, auxiliary bolts, lock and key.” 
Fixings were also provided. The prices in 193919 
were C6 model for £15 or $66.45 USD, C7 model 
for £17.50 or $77.53 USD, and C37 model for £19 
or $84.17 USD without dial and £22.50 or $99.68 
with dial (Figures 25–28). So really there was one 
basic clock, either cased after the C7 design, or in 
the more decorative C37 style (Figures 29–32). Each 
model had a style with and without a dial, for a total 
of four. I do not know why the C37 clock without dial 
was not logically called the C36.

The technical specification is interesting, given below 
from the 1939 Gent catalog:

Case of well-seasoned hardwood. Properly 
finished and polished. Full length front glazed 

panel forming door with strong hinges, auxil-
iary bolts, and lock and key.

Movement formed of rigid cast-metal bed-
plate, with correctly proportioned electro-mag-
net, improved quick-break sparkless half 
minute automatic adjusting impulse contact, 
with heavy platinum-silver surfaces, escape-
ment and repeating mechanism robustly con-
structed on Standard Clockmakers principles. 
Inclined plane gravity impulse mechanism 
giving constant drive independent of battery 
strength and variation of circuit. Hardened 
steel arbors working in suitable bearings. 
Seconds pendulum Fully Compensated. Rod of 
“Si-ne-var” non-expanding alloy (coefficient of 
expansion 0.0000008 per 10°C). Heavy steel 
cylindrical bob and toothed rating nut, each 
tooth representing approximately one second 
per day adjustment, and Platform for Regulat-
ing Weights. All guaranteed of being regulated 
to keep time within one second per day, plus 
or minus.

Half this small error is often obtained by care-
ful regulation in position.

Figures 29–32. Four Gent master clocks. From left, that clock was made in 1940. Second from left, the C37 model was made 
in 1932 and the decorative case was phased out after this time. Third from left is a picture from Barrie’s Virtual Clock Museum, 
dated May 1938, at www.clock-museum.co.uk/guide. On the far right is the last C7 case design, approximately 1970, a 
simplified modernized design, shown by Bird [1987], and said to be the last case style for pendulum master clocks. Later Gent 
clock production was electronic of the “black box” variety.
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We may infer from this marvelous specification of 
the improvements made over the decades: improved 
quick-break sparkless half-minute automatic adjusting 
impulse contact, platinum contacts, nonexpanding 
alloy pendulum, steel cylindrical bob, and so on. The 
statement of regulation to one second per day “plus or 
minus” would today be taken as a contract, although 
“plus or minus what” leaves room for variations!

Most horological material is found in Book 5. Take 
first Book 5 section 5. This is required reading for all 
collectors of Gent master clocks.

Here is the list of the topics of Book 5: 

• Section 1q Impulse clocks and time discipline 
apparatus (1940/1).20 

• Section 2j turret and bracket clocks (February 1940). 

• Section 2k turret and bracket clocks (May 1946).21 

• Section 3d electric impulse clocks for marine use.

• Section 6a “Positive Time” (a misnomer, the section 
covers DAC chronometer; synchronous transmitter 
or master clock; DC maintaining power). 

• Section 7d synchronous clocks.

Air-raid sirens are covered in Book 1 section 3c in 
July 1940 (just in time, or just too late, for the start of 
air raids on England). Other books include:

• Book 4f watchman’s electric tell-tale clocks (note 
this is a complete book not a section).

• Book 7 section 4b Unification of workman’s 
recorders 

• Book 1 section 5b May 1941 “Tangent” Staff 
locators 

• Book 1k Bells, indicators, relays, pushes, audible 
and visible signal systems batteries & sundries 
(January 1940). 

• Book 1 section 2a Tangent fire detection 
equipment.

• Book 2h telephones for office, institute and industry

• Book 6c tangent liquid-level indicating, recording, 
and alarm apparatus

• Book 3a February 1939, “Tangent” mine signaling 
apparatus.

• Book 7 section 10a Tangent “Silent Service” 
luminous.
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Notes

1. The main site is http://pulsynetic.eu/. 

2. Variants to these, such as the C37 Model, are 
also collected.

3. The term “tell-tale” was used in the early 1900s 
when the first clocks were made.

4. Additional information can be found at  
pulsynetic.eu/master-clocks/observatory-
controlled-transmitter/ and pulsynetic.eu/master-
clocks/dac-chronometer-.2.

5. Part 2 of this series will elaborate on this system.

6. I am relying on Gilbert Veraart’s technical 
description and his photographs, because I have 
never seen one of these technical instruments 
and am never likely to do so. 

7. Colin Reynolds, the leading authority on Gent 
history, gives data on earlier businesses in the 
1860s and says Gent probably began in 1862, 
but for this article Gent started in 1872.

8. In 1940 the spelling of “siren” differed from 
current usage; the word was spelled “syren.”

9. Reynolds, Colin. The gent who really started 
something: A history of the Leicester Electrical 
Manufacturing Company, Gent. Self-published, 
2005.

10. Smith, Alan. International dictionary of clocks. 
Hamlyn, UK: Country Life Books, 1979:263. 
Murday is noted for his electric balance clock 
made by Reason Manufacturing Co., Ltd., in 
Brighton in 1910.
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11. A photograph of the 1898 factory with a clock 
appears in Reynolds, The Gent who really started 
something, 31.

12. The earliest of these protoypes was published 
in the Horological Journal in 1929 and 1930. 
Further information was published by Boullin, 
David J. “New Synchronome of 1905-1906.” 
Time Reference vol. 1 (2006):22–32. 

13. Boullin. “New Synchronome of 1905-1906.” 
22–32. Hope-Jones used a similar mode of 
pendulum propulsion. 

14. Some collectors of Gent master clocks are 
willing to have their names published for 
this article, while others are more reticent. 
Accordingly, I have granted anonymity for all, 
citing them throughout as “expert collectors.” 
They are experts because of their knowledge, 
clock collections, and document collections that 
include catalogs and definitive ephemera.

15. Reynolds, Colin. “Master clocks designed and 
manufactured by Gent Ltd.—1898 to 1980.” 
Antiquarian Horology Society, Electrical Horology 
Group, Paper No. 72, August 2005:10. 

16. I am forced to make a most unfortunate 
admission; I do not know the source of the data 
in Figure 20. The information is derived from 
the Internet via IE5 files that are temporary 
files. Whatever the answer for my carelessness, 
there is no doubt the graphic data are correctly 
given. Hooper, Andrew. “A time machine,” 
Current Projects West Dean Conservation, http://
westdeanconservation.com/2012/a-time-
machine/. The information in Figures 21 and 22 
came from Bird, Derek J. “The ‘Pulsynetic’ system 
and its place in the history of electric clocks—An 
introductory study,” Antiquarian Horology (March 
1987):467–478; (June 1987):621–629; and 
(Autumn 1987):56–66.

17. Pul-Syn-Etic System of Electric Impulse Clocks and 
Marine Type for Ships, Book 5, section 3d, June 
1934.

18. Pul-Syn-Etic System of Electric Impulse Clocks and 
Time Discipline Apparatus, Book 5, section 1q, 
1940–1941.

19. Prices throughout this article have been 
converted to decimal currency, legalized in 

1971. The exchange rate from 1939 was used to 
convert the British pound to the U.S. dollar.

20. This is probably the most valuable for 
horologists, covering all the latest case designs 
for slave clocks and accessories. 

21. These two sections are, I believe, sequential. 
Thus, each time a new edition of a book 
section was issued, the alphabetical suffix was 
advanced; thus, j in 1940 becomes k in 1946. 
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Addendum 

Although Colin Reynolds 
published a book on the 
full history of the Gent 
firm, it is not much value 
to horologists and clock 
collectors. In my view 
the definitive work on 
the matter is buried in 
Antiquarian Horology, 
as “The ‘Pulsynetic’ 
System and its place in 
the history of electric 

clocks.” It is regrettable that the author Derek J. 
Bird was unable to have his text published in book 
form as a permanent readily available record for 
the Gent master clock system. That is the problem 
with the subject of electric master clocks generally. 
There is insufficient published material available, so 
horologists and collectors must carry out their own 
research from material in journals and unpublished 
papers. In this regard the notes published by the 
Electrical Horology Group of the Antiquarian Hor-
ological Society are a classic example. The latest 
publication by Reynolds, the “Conspectus,” is a very 
large display of Gent clocks invaluable to collectors. 

Gent was first to introduce the inclined plane grav-
ity impulse system into British horology, and this 
probably stems from the earlier work of Alfred Ball 
and Harry Whidborne, in collaboration or alone 
(1886 [Ball]; Whidborne [1897]). This fact and the 
invention of the weak battery warning bell system 
are original and essential features of Gent master 
clocks, distinguishing them mechanically and electri-
cally from Synchronome clocks. As average electric 
impulse master clocks, Gent and Synchronome 
were equal workhorses. The Gent clock was pos-
sibly the less flamboyant of the two, although this 

is debatable. Synchronome made many claims in 
advertisements; Gent provided a virtual guarantee 
in scientific terms, plus or minus one minute per 
day. For the average collector both marques are 
equal; it is a matter of choice. Probably in amateur 
hands Gent clocks are easier to set up and main-
tain; Synchronome may have more kudos!

One aspect for which Gent scores over Syn-
chronome is in the matter of catalogs. Gent was 
founded in 1872 and made products other than 
clocks for decades before entering electrical horol-
ogy. From about 1900 and probably before then, 
Gent produced a superb range of quality catalogs 
of all its products. 

Unfortunately, catalogs are hard to find. They are 
not often found in Legal Deposit Libraries in the 
UK, and the requirement for their deposit was a 
gray area that everyone ignored. Nevertheless, 
they are of great value, and the catalog dealing 
with the setup and maintenance of Gent master 
clocks is definitive on the subject.

The Gent range of catalogs comprised at least 
eight books and each was divided into sections, 
in turn further divided. I have no idea how many 
sections were produced; it would have runs to 
dozens and I have only seen a small fraction. Even 
in horology, collecting all the books and sections 
would be a very substantial research project, even 
if it were possible.

That is all I have; there is much more. It is intrigu-
ing that I have some “blue prints” of numbered 
clock parts on clock plates, plus other parts and 
details of screws to fit. Descriptions are in English, 
German, Spanish, and Icelandic! What more can I 
say of the products of Gent & Co.?
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Robert Leslie, The Greatest 
American Watch and Clock 
Maker Ever Forgotten
Part 1
by Rich Newman (IL)

Author’s note: This two-part series, culminating three years of research, tells the 
remarkable story of one of the most creative watch and clock makers in American 
history, a man whose innovative spirit and resourcefulness continue to influence the 
industry even to this day.

T he majority of watches sold in eighteenth-century America were European 
imports. However, a few early American makers offered their own line of 
more affordable or better guaranteed timepieces that appealed to shoppers. 
These shoppers preferred to buy directly from the retailer or maker whose 

name was engraved on the watch, whether out of patriotism or not. One of the most 
prolific during the last decade of the century was the Philadelphia firm Leslie & Price. 

Figure 1. The “Great Clock” was designed by Thomas Jefferson 
and constructed by Leslie’s employee, Peter Spurck, in 1793 
when Leslie was away in London. Likely built for Jefferson’s 
Philadelphia house at Gray’s Ferry, it was relocated to Monticello 
in 1804–05 during Jefferson’s presidency. The clock strikes the 
hours on a large Chinese-style gong located on the roof and has 
two wooden dials. A, above, Entrance hall dial showing hours, 
minutes, and seconds. The line and pulley for the weights span 
to the corners of the wall, an accommodation for hanging the 
clock over the entrance doorway. COURTESY OF W. DAVID TODD. The 
exterior dial has only a single hand to easily see the time from 
a distance (not shown). B, top right and C, bottom right, 
Close-up of movement that appears to be made of iron and 
brass. (B COURTESY OF W. DAVID TODD; C COURTESY OF THOMAS JEFFERSON 

FOUNDATION AT MONTICELLO). 
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Although little has been written about him, the 
principal partner, Robert Leslie, was in the forefront 
of American invention and innovation of clock and 
watchmaking in the late eighteenth century. He was 
awarded the first clock and watch patents in America, 
worked on some of the most complex horological 
challenges including constant force escapements and 
timekeeping for use at sea, made clocks and watches 
based on his own designs, and established a ground-
breaking transatlantic business model to import 
watches from London to his retail locations in Phila-
delphia and Baltimore. Thomas Jefferson considered 
him such a skilled craftsman that he commissioned 
Leslie’s Philadelphia firm to make the “Great Clock” 
that to this day hangs above Monticello’s entrance 
hall (Figure 1) in Virginia.1

Had the records of his inventions not been lost in the 
1836 U.S. Patent Office fire,2 his place in clock and 
watchmaking history would be secure. My research 
explores Leslie’s life and accomplishments and 
reveals a remarkable story of one of the most import-
ant and impactful makers in American history.

Leslie Family History

Contrary to what has been written in prior NAWCC 
articles and maker reference books, Robert Leslie 
was born and raised in rural Cecil County, MD, not 
in England or Scotland. His ancestors, recorded with 
the name “Lasley,” immigrated to America from 
Scotland and became farmers; the homestead was 
purchased in 1658 about a mile from the village of 
North East on the North River near the glen of Gil-
pin’s Falls. A century later Robert’s parents, William 
Leslie and Christina Hall, were married and living on 
the same property when Robert was born in about 
1765. The oldest of nine, only he and the youngest 
child, a sister named Margaret, lived to adulthood. 
Little is known of Robert’s upbringing, except that he 
learned weaving as a child, had an excellent ear for 
music and played the flute and violin, and exhibited 
remarkable mechanical skills, according to family 
accounts. Robert married Lydia Baker,3 the daughter 
of a prosperous farmer, and after his parents’ death, 
they left the family homestead with his nine-year-old 
sister Margaret and moved to Head of Elk, MD (later 
incorporated as Elkton) where he taught himself the 
clock and watchmaking trade. In 1786 they moved 
to Philadelphia and Robert worked briefly for gilder 
and clock and watchmaker Thomas Morgan before 
opening his own shop on Front Street in 1787. The 
shop relocated to 167 Market Street in 1789.4 

Leslie’s Beginnings in Philadelphia

Robert Leslie thrived in the bustling atmosphere 
of Philadelphia, the nation’s capital from 1790 to 
1800. Home of the American Philosophical Society, 
Philadelphia Society for Promoting Agriculture, The 
Library Company, and the renowned inventor and 
statesman, Benjamin Franklin, Philadelphia gained 
a worldwide reputation for scientific research and 
advancement and provided fertile ground for Leslie’s 
growing business interests. 

An early account of Leslie’s career as a clock and 
watchmaker appears in the minutes of the Supreme 
Executive Council for Philadelphia on February 1, 
1788, for work performed on the State House clock, 
originally built by Peter Stretch in 1753: “The petition 
of Robert Leslie, stating that the hammer of the 
State House Clock is not properly fixed, and that for 
a trifling expence [sic] it could be made to answer 
the purpose much better than at present: Ordered, 
That he be employed to make the alteration in the 
hammer, mentioned in his petition.” Leslie was paid 
£6.1 for the work. On October 3, 1789, the council 
appointed Leslie to care for the clock, a position 
held by Griffith Owen for at least five years. Owen, 
a member of the local guild, The Philadelphia Com-
pany of Clock & Watch Makers, removed Leslie’s new 
hammer invention months before he was sacked. As 
relayed later in this article, Leslie would have addi-
tional run-ins with the local guild. Leslie was paid £9 
for cleaning and repairing the State House clock on 
November 12, 1789, and £20 on October 11, 1790, 
for the one-year commission.5 No later records for 
the State House clock could be found. 

Leslie’s first employee was journeyman Peter Spurck, 
and he advertised in January 1791 for one or two 
additional journeymen and an apprentice, indicators 
that his business or business aspirations were grow-
ing. Besides retailing and servicing clocks, watches, 
and instruments, Leslie was keenly interested in new 
technologies and made models of inventions for the 
Philadelphia scientific community.6 One such inventor 
was Oliver Evans, who was granted Patent No. 3 
under the American Federal Patent Act of 1790. 
Evans invented an automatic flour mill after collabo-
rating with the Ellicotts in Maryland.7 

Leslie corresponded with some of the most celebrated 
figures in America, including George Washington, 
Thomas Jefferson, John Adams, Benjamin Frank-
lin, Benjamin Rittenhouse, Benjamin Latrobe, and 
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Charles Willson Peale. He wrote to George Wash-
ington on April 20, 1789, before his inauguration as 
the first U.S. president, describing his upbringing and 
attempts to obtain funding for a wide range of inven-
tions and ideas.8 He also proposed establishing a 
museum in Philadelphia where models of inventions 
to foster technological advancement across industries 
could be displayed and studied, an innovative pro-
posal that drew investment from Washington and the 
scientific community. Unfortunately, the completion 
of the museum was interrupted by Leslie’s move to 
London and all subscriptions were returned.9

Leslie’s interests were extensive and included stan-
dards for weights and measures, designs to harness 
tide and wind energy to generate machine power, 
methods to measure ship travel and improve irriga-
tion techniques, dry dock construction, and machines 
to manufacture ammunition, coinage, and other 
items. According to written accounts by his children, 
he was particularly close with Thomas Jefferson and 
Benjamin Franklin, with whom he helped conduct 
experiments, and steamboat inventor, John Fitch.10 

Leslie joined the Masonic Grand Lodge of Pennsyl-
vania and by 1792 was elected Grand Secretary, an 
indication of his growing stature in the community, 
and he was also elected to the American Philosophi-
cal Society in 1795.11 

Thomas Jefferson and Leslie had a close relationship 
and many of their letters survive. It appears that their 
correspondence began in 1790 regarding their com-
mon interest in coinage, and weights and measures 
standards for the new nation, which included Leslie’s 
design to employ principles of a pendulum rod to 
standardize a measurement for length (described 
later in this article).12

Over the next decade, Leslie made a number of 
clocks, watches, and instruments for Jefferson’s 
personal use. The first may have been an odometer. 
Odometers were much sought after in this time, 
and Jefferson purchased one designed by Leslie for 
$10 in 1791. Upon fitting it between the spokes of 
his carriage, he used it on a more than 300-mile 
journey with James Madison from Philadelphia to his 
home in Virginia, stopping first at Georgetown and 
then dropping off Madison at Montpelier along the 
way. Several years earlier, while minister to France, 
Jefferson considered buying a similar device from a 
London maker but had concerns about its cost and 
whether the design could be correctly calibrated to 

the diameter of his carriage wheel. Leslie’s odometer 
was one of two that Jefferson owned in his lifetime.13 

First Horological Patents in America

Robert Leslie’s first advertisement appeared in 1787, 
only a year after he arrived in Philadelphia.14 The 
following ad in the April 11, 1787, issue of the Penn-
sylvania Packet, highlights an invention for clocks, 
perhaps relating to his interest in torsion pendulums, 
that Leslie had on display at his shop on Front Street: 

Robert Leslie—A Time-Piece on a new and 
improved plan, which is not subject to any 
visible variation from the different changes of 
weather, is now in possession of the Inventor 
and Maker, and may be seen at his shop 
on the west side of Front Street, seven doors 
above Market Street, where all kinds of Watch 
and clock Work are performed in the best 
and neatest manner and with punctuality and 
dispatch, by the Public’s humble servant. Rob-
ert Leslie. N.B. Any person having clocks or 
time-Pieces of any kind, going either weight, 
spring, pendulum or balance, may have the 
above additional improvement annexed to 
them at a small expense, by applying to said 
Leslie.

A year later Leslie pronounced additional innovations 
that he applied to clocks and watches, and advertised 
his development of small machines and models 
in the August 27, 1788, issue of the Pennsylvania 
Gazette as follows:

Robert Leslie, Clock and Watch-Maker, 
At the North-east corner of Second and 
Market-streets, Makes and repairs all kinds 
of Time-pieces, musical, chiming, quarter, 
and chamber Clocks, on an improved plan, 
entirely new, which prevents the different 
changes of weather from affecting the swing 
of the pendulum, and thereby prevents any 
variation which can arise from that cause, 
and annexes the said improvement to any 
old clock or time-piece; he repairs, with the 
greatest accuracy, all kinds of uncommon 
watches, and those made upon new instruc-
tions, and has also made some improve-
ments upon watches, which he hopes will 
be thought of great utility, by every person 
acquainted with the principles. N.B. Any 
person wishing to have movable dial-work, 
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to serve any particular purpose, or pieces of 
fancy, may have them made either with new 
Clocks or time-pieces, or annexed to those 
already made; and any gentlemen wanting 
small machines or Models, either for trying 
philosophical or mechanical experiments, 
may have them executed according to their 
particular direction, by applying to said Leslie. 

Leslie must have hoped his newspaper advertise-
ments would bolster business, but his claims of 
innovation were not baseless. While no federal 
laws for issuing patents existed in America until the 
Patent Act of 1790 was enacted on April 10, 1790, 
colonial assemblies granted individuals exclusive 
rights to make and sell new inventions, a course 
Leslie pursued. At about the same time his first Phila-
delphia newspaper advertisements appeared, Leslie 
petitioned the Commonwealth of Pennsylvania for 
protections for eight clock and watch inventions that 
were debated in the Pennsylvania General Assembly 
several times and printed for public feedback. Leslie’s 
patents were granted by the Commonwealth of 
Pennsylvania on September 7, 1789, and signed by 
President George Washington. Effective January 1, 
1787, the eight inventions include escapements for 
both clocks and watches (Figure 2).15

Leslie’s patent protection secured his rights to pro-
duce and sell his timekeeping inventions within the 
Commonwealth of Pennsylvania and was effective 
as of January 1, 1787, the year he established his 
Philadelphia shop. The early date implies that his 
inventions were conceived before his arrival in Phil-
adelphia, predating any possible collaboration of 
those within the Philadelphia scientific community. 

The details of Leslie’s clock and watch inventions 
are unknown. Many early patents in this era were 
fraught with misleading and obscure documentation, 
often intentionally. This served to deter competition 
and left room to demonstrate precedence in court.16 

However, patent protection not only protected work 
and advanced technological innovation but it also 
provided new opportunities to advertise and differ-
entiate—and Leslie was quick to capitalize. Figure 3 
shows his advertisement in the Federal Gazette and 
Philadelphia Evening Post dated February 26, 1790, 
that begins, “Having obtained patents for several 
improvements on Clocks and Watches,” and goes on 
to state that the clocks and watches he made were 
superior to those made elsewhere or imported yet 
cost the same. 

Among the taxation, credit, and coinage powers 
granted to Congress by the framers of the Consti-
tution in 1787 was the mandate to “promote the 
progress of science and useful arts by securing for 
limited times to authors and inventors the exclusive 
right to their respective writings and discoveries” (Arti-
cle 1, Section 8). The concept of advancement based 
on intelligence and perseverance over birthright was 
a popular theme in early America leading to the 
passage of the first patent bill in 1790. Secretary of 
State Thomas Jefferson, Secretary of War Henry Knox, 
and Attorney General Edmund Randolph served 
as commissioners and reviewed all applications for 
approval. Of the 55 original federal patents, Robert 
Leslie was awarded five, and four of them were 
related to timekeeping. Patents “Pendulum, Clocks,” 
“Pendulum, Double,” and “Pendulum Double for 
Ships” were granted on January 30, 1793. The fourth 
was granted only a few days later on February 2, 
1793, and recorded as “Construction and Tone of 
Bells,” which may relate to Leslie’s earlier work with 
the Pennsylvania State House clock. Whether they 
included all eight of Leslie’s previous patent pro-
tections afforded to him in Pennsylvania in 1789 is 
unknown.17 

Figure 2, right. Leslie’s patents for clock and watch 
inventions, the first horological patents granted in America.

Figure 3. Federal Gazette and Philadelphia Evening 
Post dated February 26, 1790. This is Robert Leslie’s first 
advertisement after receiving patent protection from the 
Commonwealth of Pennsylvania in 1789. COURTESY OF THE 

LIBRARY OF CONGRESS, MANUSCRIPT DIVISION.
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Whereas it appears to this house that Robert Leslie of the city of Philadelphia, clock and watchmaker, hath invented and discovered 

sundry improvements upon clocks and watches which are described as follows, that is to say: 

three methods of communicating the motion from the movements of a clock to the pendulum in such manner that no 

change or action of the weather can increase or diminish its swing or vibration.

A scapement for clocks which gives both beats the same power and advantage. 

An improvement upon horizontal watches by which both beats are inside of the cylinder, which reduces the friction and 

gives a greater motion to the balance.

A balance wheel and cylinder which have every advantage of the last above mentioned improvement.

A balance wheel and verge with spiral wings or pallets which give a large motion to the balance, And,

A cycloid curb which causes all the vibrations of the balance whether long or short to be performed in the same space of time. 

Draughts or drawings of all which he hath deposited in the prothonotary’s office for the city and county of Philadelphia. And the said 

Robert Leslie by his said petitions did pray this house to grant him, his executors, administrators and assigns the exclusive right 

and benefit of constructing, making and vending his said inventions and improvements for a certain term of years :

And whereas it is just and right to reward the inventors of useful improvements:

Therefore: 
Be it enacted and it is hereby enacted by the Representatives of the Freemen of the Commonwealth of Pennsylvania in General 

Assembly met and by the authority of the same, That from and after the passing of this act the said Robert Leslie, his executors, 

administrators and assigns shall have the sole and exclusive right and benefit of constructing, making and selling within this 

Commonwealth all and every the invention and improvements or any of them made thereto for and during the full space and term 

of fourteen years from thence next ensuing.

And be it further enacted by the authority aforesaid, That if any person or persons shall make, sell or use or cause to be made, sold 

or used within this commonwealth, any clock or clocks, watch or watches, or any other time piece by any other name or description 

which shall have the inventions or improvements before described or any of them during the said term of fourteen years without 

the consent of the said Robert Leslie, his executors, administrators or assigns in writing first had and obtained, he, she, or they 

so offending shall forfeit unto the said Robert Leslie, his executors, administrators or assigns, all and every such clock and clocks, 

watch or watches and other timepiece by any other name or description so made or sold or used or caused to be made, sold or used 

which shall have the said inventions and improvements or any of them made thereto as aforesaid. And moreover shall forfeit and 

pay unto the said Robert Leslie his executors, administrators or assigns for every such clock, watch or timepiece so made, sold or 

used or caused to be made, sold or used, respectively, which shall have the said inventions and improvements or any of them made 

thereto as aforesaid contrary to the true intent and meaning of this act, the sum of twenty pounds lawful money of Pennsylvania to 

be recovered by the said Robert Leslie, his executors, administrators or asigns (sic) with costs of suit by action of debt, bill, plaint or 

information in any court of record within this commonwealth or elsewhere, wherein no essoign (sic), protection or wager of law nor 

more than one imparlance (sic) shall be allowed.

Provided always nevertheless, that if any person or persons shall at any time hereafter within the term aforesaid claim to have 

invented or used the same improvements or any or either of them before the said Robert Leslie, it shall be lawful for him or them so 

claiming or for his or their executors or administrators to sue forth and prosecute one or more writ or writs of scire facias returnable 

before the justices of the supreme court of this commonwealth to be devised or approved by the chief justice or one of the justices 

of the said court, warning the said Robert Leslie, his executors, administrators or assigns then having the sole and exclusive right 

aforesaid, to be and appear before the said justices at the next supreme court to be held for the said commonwealth to show cause 

why the grant of the said sole and exclusive right and benefit of constructing, making and selling such invention, improvement or 

improvements should not be repealed and made void, and upon such writ the proceedings shall be such as in other suits of scire 

facias in the said court shall be used and accustomed and if judgment shall thereupon be rendered by default, confession or upon 

verdict or demurrer for the plaintiff, judgment shall be entered that so much of the grant herein contained as shall be alleged by 

the plaintiff and so confessed or found against the defendant shall be repealed and made null and void, and thenceforth so much of 

the said grant shall be and the same is hereby repealed and made null and void to all intents and purposes whatsoever and the said 

court shall award such and the same costs to be recovered in the like manner as in other suits or actions brought and determined 

in the said court. And provided also, That in all suits or actions to be brought by the said Robert Leslie, his executors or assigns for 

any penalty or forfeiture in pursuance of this act it shall and may be lawful for the defendant or defendants to plead the general 

issue and give this act (and any special matter whereof notice shall be given to the plaintiff or his attorney at least sixty days before 

the trial) in evidence and if upon the trial it shall be made to appear to the satisfaction of the court and jury that the defendant or 

any other person whatsoever than the said Robert Leslie was the true and original inventor of the improvement or invention in 

question or had used the same before the first day of January in the year of our Lord one thousand seven hundred and eighty-seven, 

the verdict shall be found and judgment entered for the defendant and he shall be acquitted of all the penalties and forfeitures 

demanded against him and shall recover his costs and charges by him expended in defending such suit or action in the same 

manner as in other suits or actions determined in the same court.

Passed September 7, 1789. Recorded L. B. No, 3, p. 528.
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[H]aving obtained patents for several improvements on watches 

and clocks, and immediately on advertising them, those persons 

engaged in that branch of business [except Mr. Price who refused 

to join in the combination] entered into a resolution not to sell 

him any materials wherewith to carry on his trade. And as Mr. 

Price and he are on the most friendly terms, which is well known 

to them, and suspicions probably arising, that Mr. Price might 

buy such articles as his friend should want, they have now 

refused to sell said Price any materials. Of this he was informed 

by Mr. John Wood, who upon application made for the purchase 

of some materials, said he was sorry that he could not oblige 

Mr. Price, as certain articles which he had signed with the rest 

of the company, had put it out of his power. He gave this refusal 

in answer, though a few days before he had advertised tools and 

materials of every kind necessary in the Clock and Watch making 

business, with which he offered to supply on reasonable terms to 

all those who might apply. 

Courtesy of Carter Harris, The Clock and Watch Makers 

American Advertiser, 269. 

Tragically, nearly all 10,000 American patent records, 
including drawings and custom-built miniature 
patent models that showed how inventions worked, 
were destroyed in a patent office fire in Washington, 
DC, in 1836. The Senate Investigating Committee 
declared that the catastrophe, “not only embraced 
the whole history of American invention for half a 
century, but were the monuments of property of vast 
amount, including the largest and most interesting 
collection of models in the world.”18 Among those 
destroyed were Leslie’s 1789 Commonwealth of 
Pennsylvania patents and 1793 American federal 
patents, including descriptions, drawings, and any 
accompanying models. This may explain why Leslie is 
not listed in George H. Eckhardt’s reference, United 
States Clock and Watch Patents 1790-1890, and why 
Eli Terry’s patent for an equation clock in 1797 is 
wrongly documented in American history as the first 
American clock patent. The rightful recipient of this 
honor belongs to Robert Leslie, who received both the 
first clock and the first watch patents years before.

Trouble with the Guild

Leslie’s inventions and newspaper advertisements 
touting his patents and timekeeping improvements 
led to animosity with the Philadelphia Company of 
Clock & Watch Makers, the local guild headed by 
John Wood Jr. Wood and his fellow guild members, 
many of whom owned prestigious shops and were 

esteemed in providing the most fashionable and 
technologically advanced goods, apparently felt 
undermined by this newcomer. Wood was also the 
leading clock material dealer in the city and used his 
power to thwart Leslie from acquiring parts from sup-
plier Isaac Price or to hire local workers. This black-
listing by the guild is well documented as indicated 
by the editorials in which Leslie and Wood expressed 
their grievances toward each other in Philadelphia 
newspapers (Figure 4). 

In response to ensuing attacks on Leslie’s character 
that described him as a mere weaver and not properly 
trained in clock and watchmaking, Leslie cites “envy,” 
and retorts that Wood was content “trudging on in 
the old beaten path of cleaning and stopping pivot 
holes.”19 No doubt grievances by both makers had 
some measure of merit. Leslie was an imaginative 
inventor and skilled mechanic, but he never went 
through a formal apprenticeship, while Wood was 
the primary materials supplier to the trade and sold 
and repaired clocks and watches in the traditional 
manner of a “clock and watchmaker,” following in the 
footsteps of his father, John Wood Sr. However, Leslie 
never backed down and defended his inventions by 
pointing out that Henry Voight and David Rittenhouse, 
two of the most esteemed makers in America, spoke 
favorably about his clock pendulum, and Rittenhouse’s 
highly respected brother Benjamin was among the 
clock and watchmakers represented on the committee 
that awarded Leslie his first patents. Leslie also pub-
lished customer testimonials that supported his claims 
of timekeeping accuracy improvements. One testimo-
nial described the watch mechanism as a “dead beat 
verge” and another used the term “cylindrical verge.”20 

The disagreement with the guild is important because 
it documents the existence of a clock and watchmak-
ing guild operating in America. Historically, English 
guilds protected the reputation of a city by enforcing 
quality and education standards that also protected 
local makers from foreign competition. The English 
education and apprenticeship traditions carried over 
to colonial America. Though it appears the primary 
focus of the guild centered on fellowship and its 
cooperative spirit in buying power from other sources, 
its influence suggests the support of local craftsmen in 
the areas of fabricating parts, gilding, and casemak-
ing, services available to clock and watchmakers in 
America at the time.21 

Without the ability to hire apprentices and journeymen 
or to procure materials, Leslie was seemingly finished. 

Figure 4. Robert Leslie’s editorial in the December 18, 1790, 
issue of The Aurora General Advertiser.
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Robert Leslie, Clock and Watch Maker, on the north side of 
Market between Fourth and Fifth Streets, No. 167, has just 
received from London, a large assortment of silver and gilt, plain 
and engraved, and caped, and jeweled watches. Also on hand an 
assortment of French and English gold watches, which he has for 
sale on the following conditions, viz. He warrants them equal in 
quality to any that can be had in this city at the same prices, and 
will take back, in exchange for any other watch, and allow the 
full price for such as do not give satisfaction if returned within 
the space of one month after they are purchased, without being 
damaged. For such silver watches as are kept two months he will 
allow within 5 per cent, of first cost, and gold or gilt 10 per cent. 
For silver watches kept six months, within 7 per cent, and gold 
or gilt 14. For silver watches kept twelve months, within 10 per 
cent, and for gold or gilt 20. If a trial of one month should be any 
person be thought too short a time, their objection will certainly 
be removed, when inform’d of a fact well known to all acquainted 
with the business, which is that a new watch will show all its 
faults in one week. The usual allowance made to watch makers, 
[or other’s] that buy to sell again.  

Courtesy of Carter Harris, The Clock and Watch Makers 
American Advertiser, 274-275. 

However, his intended demise, orchestrated by John 
Wood Jr. and perhaps with the help of the guild’s sec-
retary, Mr. Carver, or Wood’s later successor, Ephraim 
Clark, proved to be premature. Leslie continued to 
enhance clocks and watches with his “improved” 
inventions and in July 1791 announced that he had 
invented a new more affordable method for repeat 
striking that he applied to watches and clocks.22 No 
surviving records could be found on the number 
of clocks or watches made or fitted with Leslie’s 
innovations. However, John Parry, nephew of David 
Rittenhouse, advertised in Philadelphia that he made 
and repaired watches and clocks and also “applies Mr. 
Lesley’s patent verge to common watches.”23 

By the end of 1791, nearly a year after being ostra-
cized by the guild, Leslie and Isaac Price apparently 
made the necessary trade contacts and arrangements 
to import anything they needed from England. Both 
men advertised in October 1791 the availability of a 
wide range of tools, materials, and watches for retail 
and wholesale sale in direct competition to Wood.24 
In September 1791 Thomas Jefferson, apparently 
acting in his capacity as secretary of state to promote 
commerce, wrote to William Short25 in Paris on Leslie’s 
behalf to find workers (Figure 5). Short and Jefferson 
were well acquainted with Louis Chantrot, the Paris 
watchmaker referenced in Jefferson’s letter, who made 
many watches for Jefferson during the late 1780s. 

No record of French watchmakers coming to Phil-
adelphia to work for Leslie has been found, nor 
could I locate further correspondence on the matter 
between Jefferson and Short. The chaos of the 
French Revolution or Short’s 1792 relocation to be 
minister to the Netherlands perhaps played a part. 
However, Leslie’s specification of a movement maker, 
finisher, and casemaker reflects on his interest in 
making his patent timepieces and growing the 
business. To do so, he had to circumvent the guild’s 
influence that made it impossible to hire locally. On 
November 7, 1792, Leslie advertised an elaborate 
warranty and return policy that was apparently 
designed to counter the antagonistic guild environ-
ment, reassure prospective customers, and create 
competitive advantage (Figure 6). 

Growing frustration with his inability to hire appren-
tices and journeymen to “supply the great demand 
for clock and watches on his improved principles,” 
Leslie and Isaac Price made public their partnership 
on November 24, 1792, and, as an ultimate chal-
lenge to the Philadelphia Guild, also announced their 

innovative plan to make and import their own clocks 
and watches from London (Figure 7). 

In the spring of 1793 Leslie packed up his wife Lydia, 
their three children, and his sister Margaret and sailed 
to London carrying letters of introduction signed by 
Secretary of State Thomas Jefferson. Leslie’s relocation 
to London was unique, but not without good reason. 
Throughout the eighteenth century, colonial and early 
American clock and watchmakers relied exclusively 

Figure 6. The Federal Gazette dated November 7, 1792.

Figure 5. Letter from Thomas Jefferson to William Short, 
September 1, 1791.
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on connections in Europe, primarily England, to act as 
transatlantic “agents” who would facilitate the supply 
of tools, materials, parts, and finished goods to Amer-
ica. One example is Caleb Wheaton, an established 
tall case maker in Providence, RI (1785–1827), who 
also sold and repaired watches. Wheaton advertised 
that he could supply almost any item in clock and 
watchmaking to the trade after writing to a fellow 
Quaker for an introduction to a London watchmaker.26 
In an environment in which communications between 
Europe and America took months, managing trade 
issues and logistics (e.g., shipping, insurance, credit, 
payments, damage, theft, quality, and defective 
workmanship) must have been challenging for English 
suppliers and their American clients. Leslie apparently 
was the first maker to flip the model and take on 
the agent role. As a result, he maximized profit by 
eliminating the intermediary, reduced logistical chal-
lenges by operating closer to suppliers in England, 
and organized the trade by controlling the quality and 

assortment of clocks and watches exported to the Leslie 
& Price retail outlet in Philadelphia. Leslie’s suppliers in 
England, in turn, were working with a growing Amer-
ican firm that fundamentally reduced their risk and 
effort. Having Isaac Price, a capable maker to operate 
the shop in Philadelphia, and finding an established 
maker in London who would help finance Leslie’s 
inventions were critical to the success of Leslie’s overall 
business plan, as he related firsthand in letters sent to 
Jefferson and others discussed later in this article. 

Leslie lived and worked in London for six years. 
English patent records and correspondence place his 
residence at 4 Merlin Place, in the Wilmington Square 
area of Clerkenwell. His first shop was also located 
in Clerkenwell, at 12 Aldersgate Street, an area well 
known for watchmaking. He shared this address with 
fellow watchmaker and goldsmith Joseph Dodds, 
who financed and acquired a stake in Leslie’s pat-
ents. In addition to retailing clocks, watches, and 
fancy goods, this was likely where watch finishing 

Figure 8. A, above, Printed a few months after Leslie’s 
arrival in London, this circular records his shop at 12 
Aldersgate Street and residence at 4 Merlin’s Place, and 
announces the availability of fancy goods for sale at 5 percent 
above cost. COURTESY OF LIBRARY OF CONGRESS, MANUSCRIPT DIVISION. 
B, right, Robert Leslie’s London watch paper reads, “R. 
Leslie, Clock & Watch Maker, No 230 Oxford Street” and 
displays images of Father Time, Neptune, and Amphitrite. 
COPYRIGHT THE TRUSTEES OF THE BRITISH MUSEUM. C, far right, 
Leslie & Price Philadelphia trade card with images of Father 
Time and Neptune, a tall case clock with “Leslie & Price, 
Philadelphia” on the dial, tools, parts and a part’s cabinet 
(James Akin [ca. 1773–1846] after J. Thurston, trade card for 
“Leslie & Price, clock & Watch Makers,” from Charles Robert 
Leslie collection, etching and engraving, Yale Center for British 
Art, Paul Mellon Collection). Note that Father Time is handing 
a watch to Neptune, a wonderful allegory that illustrates 
Leslie’s interest in timekeepers for use at sea.

Figure 7. The Independent Gazetteer dated November 24, 
1792.
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also took place and Leslie’s patent timepieces were 
made (Figure 8). Records also show a second loca-
tion for Leslie’s business at 230 Oxford Street.27 It is 
not known whether Dodds had an interest in both 
locations or if Leslie moved to Oxford Street after 
establishing himself in London.

Ironically, when John Wood died in Philadelphia in 
1793, the firm Leslie & Price emerged as the domi-
nant clock and watch material dealer in Philadelphia, 
the second largest city in America, and expanded its 
distribution model to Baltimore, MD, in 1795. Includ-
ing London, the firm now had three locations where it 
retailed clocks, watches, and other fancy goods. The 
Philadelphia and Baltimore shops also sold mate-
rials and supplies to the trade. Although difficult to 
prove, Leslie & Price was almost certainly the largest 
importer of watches at this time. One of its 1794 
Philadelphia advertisements boasts that every vessel 
destined for New York, Philadelphia, or Baltimore 
carried inventory made under Leslie’s supervision in 
London.28 Isaac Price ran the Philadelphia shop out 
of his prior business address at 79 Market Street, 
opposite Strawberry Alley. The Baltimore location at 
119 Market Street was run by Abraham Patton under 
the name Robert Leslie, & Co.29 With Leslie away in 
London, it is nearly certain that Price was the principal 
who brought in Patton and helped get the Baltimore 
location up and running. In 1796 the Baltimore firm 
relocated to 93 Market Street between Calvert and 
South Streets and was renamed Patton, Jones, & Co. 

for Patton, Samuel G. Jones, and Price. Apparently, 
Leslie became a silent partner, divested his share 
to newly added partner Samuel G. Jones, or both, 
although he continued supplying the firm from 
London. Both Leslie & Price and Patton, Jones, & Co. 
were dissolved upon Price’s death in 1798. Of the 
principals, Patton and Jones remained together into 
the nineteenth century and continued as clock and 
watchmakers in Philadelphia and Baltimore under the 
partnership name Patton & Jones.

Leslie’s London Years

Leslie arrived in London on June 9, 1793, carrying 
letters of introduction for John Brown Cutting and 
Thomas Pinckney signed by Secretary of State Thomas 
Jefferson (Figure 9).30 Cutting, a personal acquain-
tance of Jefferson, was well connected and an expert 
on trade; Pinckney was the U.S. minister to Great 
Britain. Jefferson’s letters highlighted Leslie’s work on 
weights and measures, repeating work for clocks and 
watches, and testing of two different marine clock 
designs during his voyage across the Atlantic Ocean to 
London. Leslie also carried a “little timepiece with the 
circular pendulum” on board, likely a reference to one 
of his torsional pendulum clocks.31 

About a month after arriving in London, Leslie wrote 
to Jefferson and thanked him for the letters of intro-
duction and relayed that he had met several London 
makers who were interested in his inventions, but he 
was focused foremost on purchasing an assortment 
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Table 1. Survey of surviving watches from Leslie & Price in Philadelphia and Robert Leslie & Co. in Baltimore

 Watches Serial number Case date Comments

1 Leslie & Price, Philadelphia 10741 1793 Gilt silver pair cases with maker's mark “IT” incuse  
    with pellet between, likely John Taylor. Johnston &  
    Crowley (Philadelphia) watch paper dated 1828. 

2 Leslie & Price, Philadelphia 101 1794 Case details unconfirmed

3 Leslie & Price, Philadelphia 1004 1794 Silver pair cases with maker's mark “IT” incuse with  
    pellet between, likely John Taylor.  

4 Leslie & Price, Philadelphia 1040 1794 Silver pair cases with maker's mark “IT” incuse with  
    pellet between, likely John Taylor. First photographed  
    in James Whisker, Pennsylvania Clockmakers,  
    Watchmakers, and Allied Crafts.

5 Leslie & Price, Philadelphia 3385 1794 Silver pair cases with maker's mark “RP” within  
    square cameo, likely Richard Palmer II.

6 Leslie & Price, Philadelphia 130 1795 Silver pair cases with maker's mark “NTW” within  
    square cameo, likely Nicholas Thomas Wood.

7 Leslie & Price, Philadelphia 7656 1795 Seconds dial with stop feature. Silver pair cases with  
    maker's mark “TG” within square cameo,  
    likely Thomas Gibbard.

Leslie & Price, Philadelphia, no. 10741; ca. 1793 gilt (gold-on-silver) pair cases (author’s photographs).

Leslie & Price, Philadelphia, no. 1004; ca. 1794. COURTESY OF THE NATIONAL WATCH & CLOCK MUSEUM, COLUMBIA, PA. 
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 Watches Serial number Case date Comments

8 Leslie & Price, Philadelphia 9227 1795 Gilt silver or gold pair cases with maker's mark  
    “IW” incuse, likely John Wright. Dust cap.

9 Leslie & Price, Philadelphia 19358 1795 Silver pair cases with maker's mark “WB” incuse  
    with pellet between, likely William Brooks.  
    Fowle & Kirkland (Northampton, Massachusetts)  
    watch paper.

10 Robt Leslie & Co., Baltimore 871 1796 Silver pair cases with maker's mark “CS” within  
    square cameo, likely Charles Saffell. Philadelphia  
    watch papers from John Child, John Heilig  
    and Osborn Conrad. 

11 Leslie & Price, Philadelphia 8296 1796 Seconds dial with stop feature. Silver pair cases with  
    maker's mark “TG” within square cameo, likely  
    Thomas Gibbard. Hand drawn watch paper labeled  
    “Swarthmor Hall”. 

12 Leslie & Price, Philadelphia 1323 1797 Maker's mark “NTW” within square cameo,  
    likely Nicholas Thomas Wood. Dust cap missing.

13 Leslie & Price, Philadelphia 82  Movement only (dust cap missing).

14 Leslie & Price, Philadelphia 200  Movement only (dust cap missing).

15 Leslie & Price, Philadelphia 1540  Movement only (dust cap missing).

16 Leslie & Price, Philadelphia 4166  Movement only (dust cap missing).

17 Leslie & Co., Baltimore 4276  Movement only

Leslie’s Philadelphia and Baltimore advertisements stress the advantages of Leslie’s watches that, in contrast to other watch 
importers, were made under his direct supervision and by the best Leslie-hired workmen in London. In Leslie’s words, the work is 
“guarded against the impositions usual among workmen when manufacturing for exportation.” 

Five movements and 12 cased examples were located. All have good-quality verge and fusee movements. Cased examples were 
assayed in London and impressed with King George III export duty mark (the mark was used from 1786 to 1798 and indicates 
that the tax on the silver case was paid). 

All watchcase attributes courtesy of Philip T. Priestley.

Robt Leslie & Co., Baltimore, no. 871; ca. 1796 (author’s photographs).
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of watches for Price to sell at Leslie & Price in Philadel-
phia. Just a few months later, Leslie’s innovative busi-
ness plan was in place as referenced in his September 
1793 letters to Jefferson and his friend Charles Willson 
Peale (Figure 10).32 Leslie stated that he is “now in 
the very situation I have always wished for, as the 
gentleman I am connected with [London maker Joseph 
Dodds], has given me the entire direction [of] the busi-
ness, and wishes to indulge me with every experiment 
I choose to make at his expense.” Dodds was free 
of the Clockmakers’ Company in 1794 and located 
at 12 Aldersgate in Clerkenwell. This was the same 
address Leslie used, although Leslie was also listed at 
13 Aldersgate and therefore may have expanded next 
door as opportunities increased (Figure 11). 

Leslie’s relocation to London to develop and market 
his inventions and to obtain additional patent pro-
tections was an expensive process in England. It is 
not surprising that 1793 also corresponds with the 
earliest known “Leslie & Price” Philadelphia-signed 
watches; although engraved “Philadelphia” (and 

Figure 9, above. Letter of introduction from Thomas Jefferson 
to Thomas Pinckney dated April 24, 1793, with transcription 
below. COURTESY OF LIBRARY OF CONGRESS, MANUSCRIPT DIVISION.

Dear Sir

The bearer hereof Mr. Robert Leslie a watchmaker 
of this city, goes to establish himself in London. His 
great eminence will unquestionably ensure his success, 
if he can but be known. I have considered him and 
the deceased Mr. Rumsey [both born in the same 
neighborhood] as the two greatest mechanics I have 
ever met with in any country. Not to mention many 
other useful inventions, we are indebted to Mr. Leslie 
for the idea of the rod pendulum for a measure, for an 
entire new method of making the repeating apparatus 
of a watch with about one eighth of the number of 
pieces hitherto used, and he carries with him two 
different constructions of marine clocks, to try on his 
voyage. I take the liberty of recommending him to your 
patronage & protection, and can assure you that as a 
man of the purest integrity of modesty & talents he will 
fully merit it. I am with great & sincere esteem Dear Sir 

Your friend & servt

Th: Jefferson

Figure 10, right. Letter from Robert Leslie to Thomas 
Jefferson dated September 26, 1793, with transcription 
below. COURTESY OF LIBRARY OF CONGRESS, MANUSCRIPT DIVISION.

…I find my improvements much better received here 
than I expected, so much so, that several of the most 
eminent watch and Clock makers, have offered to be 
at all the expense of getting patents here, and allow 
me half of all the profits, which I should have thought 
very advantageous proposals, if better had not offered, 
as the patents will cost one hundred guineas each, 
but I have now agreed with one who is very largely in 
business, he is to be at all the expense of the patents, 
and furnish any sum of money I wish, under fifteen 
thousand pounds, to work on, so that I shall have one 
half of all the profits, and not be under the necessity 
of using any of my own money, this is a contract by 
which I cannot lose, and may perhaps gain something 
handsome.

I have now begun business on the above plan, and 
hope by spring you will see some of our performance, 
which I have no doubt will give satisfaction, as we have 
engaged some of the best workmen in London. The 
watch you was pleased to order, shall be among the 
first.

I am now in the very situation I have always wished 
for, as the gentleman I am connected with, has given 
me the entire direction the business, and wishes to 
indulge me with every experiment I choose to make at 
his expense.
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later “Baltimore”), they were all made under Leslie’s 
direction from London and imported to America. 
Watch production numbers are unknown; however, I 
located 17 examples (Table 1), but more might exist. 
Leslie watches engraved “London,” (e.g., “Robt Leslie, 
London”) also might have been made and sold from 
the Aldersgate or Oxford Street shop. Of course, 
many watches have not survived; a Leslie & Price, 
Philadelphia watch, serial no. 78, was owned and 
lost in the early 1800s by William Henry Harrison, 
then-governor of the Indiana Territory and later the 
ninth U.S. president.33 

Leslie also retailed clocks. Again, production numbers 
are not known; however, a bracket clock signed 
“Leslie & Price Philadelphia” resides in the museum 
collection at Colonial Williamsburg. Thwaites, a 
well-respected supplier of spring clock movements in 
London, records three jobs for “Leslie & Price” and 
one for “Dodd and Leslie.”34 A 1790s tall case clock 
signed “Leslie, London” was also sold at Sotheby’s 
Sussex, England, in 1993.

Thomas Jefferson replied to Leslie’s letters on 
December 12, 1793 (Figure 12). The correspondence 
informed Leslie of issues with the construction of the 
“large clock” (later known as Monticello’s “Great 

Clock”) and Jefferson’s disappointment that Leslie’s 
employee, Peter Spurck, could not build it to his spec-
ified design.35 Jefferson also requested that a second 
hand and start/stop lever be added to a watch 
that Leslie was making for his daughter, Martha, 
but Jefferson decided to keep himself, and he also 
mentions a chamber clock Spurck could not regulate. 
Described as a “small balance clock” with a “skele-
ton frame,” the clock was sent to Leslie in London to 
repair.36 Unfortunately, the fate of Jefferson’s watch is 

Dear Sir, 

I am now more than three month in this place, and have seen 

more of the arts than in all my life before. I have been very 

fortunate in getting acquainted with every person I wished for, 

and find them just the reverse from what I expected, that is 

they warm to take a pleasure in giving information instead of 

withholding it. 

My little timepiece with the circular pendulum, I have now going 

as well as any clock in London. I had not regulated it before I 

came on board the ship, though it went all the way over, so if 

you have not got your clock altered, I can now with certainty 

recommend it, as being much better than the Bar one .

My improvements are thought much more of here than I 

expected, so much so, that a clock and watchmaker who has a 

very large trade, has agreed to be at all the expense of taking out 

patents, and allow me half the profits. This is a contract by which 

I can lose nothing, and perhaps may get something handsome, we 

are going to work as fast as possible, and hope to be able to show 

you something clever next year.

Courtesy of Library of Congress, Manuscript Division.

Figure 11. Letter from Robert Leslie to Charles Willson Peale 
dated September 23, 1793.

Figure 12, right. Letter from Thomas Jefferson to Robert 
Leslie dated December 12, 1793 (Jefferson’s copy) with 
transcription below. COURTESY OF LIBRARY OF CONGRESS, MANUSCRIPT 

DIVISION.

I have received with great satisfaction your two letters 
of July 10. and Sep. 26. and particularly the last stating 
your present situation. I have no doubt that the public 
will be benefited as well as yourself by your present 
leisure and opportunity of pursuing your inventions. I 
wish this may reach you in time to make a little change 
in watch you were to make for my daughter, but which I 
now destine for myself, that is, to put a second hand on 
the wheel which stands nearly between the 6 o’clock 
mark and the center of the watch. I do not know its 
name. I prefer this method because it does not add a 
single wheel to the works, it only enlarges a pivot.

My large clock could not be made to go by Spurck. I 
ascribed it to the bungling manner in which he had 
made it. I was obliged to let him make the striking 
movement anew on the common plan, after which it 
went pretty well, the time part with three fifty sixes, and 
the striking part with a fifty six and a twenty eight.—
The little balance clock he could not make go at all. He 
told me so beforehand, so that I did not receive it. It 
was no disappointment, as the great clock renders all 
chamber clocks unnecessary.

No directions can yet be given to make experiments on 
the pendulum rod, because Congress have as yet come 
to no decision.—Direct to me in future ‘at Monticello 
Virginia’ and by the way of Richmond, because I leave 
my office the last day of this month, and become a 
farmer at home. Wishing you every possible success I 
am with esteem Sir Your most obedt servt

Th Jefferson

P.S. Dec. 17. The original of the preceding went by the 
George Barclay. This duplicate goes by the Pigou. It is 
to guard against the risk of the first miscarrying, and 
also to add a desire that the watch may have a stop 
conveniently placed for stopping her at any moment. 
Your’s with esteem

Th Jefferson
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unknown and none of Leslie’s balance clocks—likely 
a reference to having a torsion pendulum—survive, 
based on my research. 

Leslie continued to work on a wide range of inventions 
in London and published an extensive article in a 
scientific journal in 1794 on the use of a pendulum 
rod as a universal measure to determine length.37 His 
idea might have come from Huygens experiments in 
the mid-seventeenth century or later work by Hatton or 
Whitehurst and was based on the use of a cylindrical 
rod adjusted to length to vibrate seconds at a certain 
latitude, elevation, and temperature.38 Leslie’s pendu-
lum experiments might have been conducted at the 

Royal Observatory at Greenwich as inferred in a letter 
to George Washington dated July 24, 1793: “perhaps 
it might be as well to adjust the rod here, as the Lat. of 
Greenwich is known in all parts of the world, and there 
is some of the best timekeepers, which I can have the 
use of, to regulate it by, and send it over fit for Immedi-
ate use.”39 Unfortunately for Leslie, “standards” did not 
advance in Congress, and it appears that his work on 
weights and measures goes no further.

Leslie responded to Jefferson’s letter of December 12, 
1793, on January 22, 1794 (Figure 13). Jefferson’s 
request that a seconds dial be added to his watch 
could not be easily accomplished, so Leslie proposed 
a new watch be made with his latest improvements to 
be delivered to Jefferson in about two months’ time. 
Regarding the returned chamber clock and unex-
pected alterations to the “Great Clock,” Leslie simply 
requested that Jefferson deduct the charge from the 
price of the bespoke watch. Leslie also announced that 
his patent applications in England were granted, and 
four watches, apparently with his free balance (chro-
nometer) escapement, were sold to sea captains and 
additional orders were pending (note that the term 
“chronometer” was not yet a common word in spoken 
English to describe precision marine timekeepers). 

It is quite possible that the referenced watches had 
temperature compensation and were fitted with Les-
lie’s latest patented “nautical watch” innovation that 
displayed two time dials to help determine longitude 
at sea. Leslie’s marine watch with his free balance 
escapement and going barrel train (no fusee) would 
have been less expensive to make than other “pocket 
chronometer” watches intended for use at sea. There is 
no evidence to suggest that Leslie aspired to compete 
for a share of the Board of Longitude prize money or 
to meet the stringent requirements to become a sup-
plier to the admiralty, East India Co., or anything of the 
like. However, there was demand for less-expensive 
timepieces (e.g., for merchant captains) that could rea-
sonably perform at sea in significantly less strenuous 
environments than the admiralty, East India Co., or 
expeditions of discovery required; that seems to be the 
target market that Leslie was after. Chronometers were 
still uncommon at this time, because they were expen-
sive, unreliable, and susceptible to damage.40 

Leslie was a driven man who promoted his inventions 
and capabilities. His growing family of five children 
(two born in London) and poor economic upbringing 
probably factored into his ambitions. Within a year 
of leaving Philadelphia, Leslie was retailing watches, 

Figure 13. Letter from Robert Leslie to Thomas Jefferson 
dated January 22, 1794.
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clocks, and other fancy goods in London; exporting 
“Leslie & Price” and “Robert Leslie, & Co.” signed 
watches made under his supervision to Philadelphia 
and Baltimore, respectively; working on his clock, 
watch, and other inventions, including the pendulum 
rod and tide wheel for generating power; preparing 
for patent submissions in England; and representing 
other American inventions, such as fellow Philadel-
phian Oliver Evans’s automated flour mill.41

The first promotional advertisement with Leslie in Lon-
don and Price in Philadelphia was published in May 
1794 (Figure 14). It is packed with information about 
Leslie’s recently patented “nautical watch” that he made 
in London and was on display at the Leslie & Price 
Philadelphia shop for all to inspect. The watch has two 
time dials, a tide indicator, and temperature compensa-
tion. No details were available regarding the design of 
the temperature compensation or any indication about 
whether the watch, serial no. 1, was fitted with Leslie’s 
free balance (chronometer) escapement. Regardless 
of the escapement used, Leslie’s 1793 nautical watch, 
with its distinctive dual time-zone dial and other inno-
vations detailed in the second installment in this two-
part series, may represent the first watch movement 
designed by an American. The whereabouts of nautical 
watch no. 1 is unknown; however, by the greatest of 
luck, a surviving nautical watch, serial no. 5, was found 
in rural Virginia in 2012, which provides new insight 
into the study of longitude and chronometry during the 
late eighteenth century and provokes further research 
into this nearly forgotten maker.

As discussed in this first installment, Robert Leslie 
received the first watch and the first clock patents in 
America for his work on torsion pendulums, escape-
ments, and other horological mechanisms, and estab-
lished a groundbreaking transatlantic manufacturing 
and importation business model that propelled his 
firm, Leslie & Price, into one of the largest in America. 
In the second installment of this two-part series, we will 
explore his nautical watch in more detail and discuss 
Leslie’s additional patents, including the earliest for a 
pendant wind mechanism, constant force escapement, 
and other inventions for clocks and watches. 

Acknowledgments

I thank Jonathan Betts, Nancy Dyer, Michael Edidin, 
Greg Gallucci, David Grace, John Hubby, Pat Hol-
loway, Philip Poniz, and Alan Treherne for providing 
valued input and encouragement, and my father and 
friend Walter who helped edit this work.

Notes and References

1. Thomas Jefferson to John B. Cutting, April 25, 
1793. Library of Congress, Manuscript Division. 
http://hdl.loc.gov/loc.mss/mtj.mtjbib007351. 
Jefferson describes Robert Leslie as having 
modesty and candor, and one of the most 
ingenious mechanics he has ever known.

2. “Patents: 1836 U.S. Patent Fire,” Princeton 
University Library, accessed December 2, 
2016. http://libguides.princeton.edu/c.
php?g=84225&p=543833.

3. Robert and Lydia Leslie raised five children and 
although none of them pursued clock making 
or watchmaking, they were all well-educated. 
The eldest, Eliza (1787–1858), was one of the 
first American bestselling female authors. Son 
Charles (1794–1859), born in London, was 
an accomplished painter, and their youngest, 
Thomas (1796–1874), rose to the rank of major 
in the army. 

Robert Leslie & Isaac Price, Watch Makers, No. 79, north Market Street. Respectively inform their friends and the public, that R. Leslie is now resident in London, where he is enabled to put in execution the various improvements which he made in the construction of clocks and watches previous to his leaving Philadelphia, as also some valuable additions since his residence in Europe.

Nautical Watch No. 1, is just imported in the ship George Barclay, and now lays at the shop for the inspection of the public, and such in particular as are acquainted with the true principles of clock and watch work. R. Leslie has the satisfaction to assure the public, from the authority of several respectable scientific men in London, that this watch exceeds every other kind, for convenience, utility, and simplicity of construction, as it shows at one view the time at the place sailed from and the time of the present place, the time of the tide, &c. And the bad effects of heat and cold, friction, &c. are remedied at much less expense than any other.

R. Leslie has other watches & clocks, on new & improved principles, which he will forward to Philadelphia in the course of a few months, for the whole of which he has obtained patents in England—and he begs leave to inform the public that he has disposed of a share of his patents to Joseph Dodds, goldsmith and watch maker, No. 12, Addersgate (sic) street, London, where orders for any of the articles will meet due attention. 
Courtesy of Carter Harris, The Clock and Watch Makers American Advertiser, 276.

Figure 14. The Philadelphia Gazette dated May 7, 1794.

www.nawcc.org NAWCC Watch & Clock Bulletin • January | February 2018 • 85



4. McCauley, Helen A. “Eliza Leslie.” The Magazine 
of History with Notes and Queries, vol. 16, no. 
4 (April 1913): 161–164, http://hdl.handle.
net/2027/mdp.39015033870810; Haven, Alice. 
“Personal reminiscences of Miss Eliza Leslie.” 
Godey’s Lady’s Book, Vol. 56 (1858): 347, http://
hdl.handle.net/2027/mdp.39015016441548; 
Johnston, George. History of Cecil County, 
Maryland and the Early Settlements around the 
Head of Chesapeake Bay and on the Delaware 
River with Sketches of Some of the Old Families 
of Cecil County. Library of Congress Collection 
(Self-published, 1881), 520; “To George 
Washington from Robert Leslie, 20 April 1789,” 
Founders Online, National Archives, last modified 
October 5, 2016, http://founders.archives.
gov/documents/Washington/05-02-02-0083. 
(Original source: Twohig, Dorothy, Editor. The 
Papers of George Washington. Presidential 
Series, Vol. 2, 1 April 1789–15 June 1789. 
Charlottesville, VA: University Press of Virginia, 
1987:91–94); Hollan, Catherine B. Philadelphia 
Silversmiths and Related Artisans to 1861. 
McLean, VA: Hollan Press, 2013:373.

5. Frazier, Arthur H. “The Stretch clock and its 
bell at the State House.” The Pennsylvania 
Magazine of History and Biography, vol. 98, 
issue 3 (July 1974): 301–303; Minutes of the 
Supreme Executive Council of Pennsylvania 
from its Organization to the Termination of the 
Revolution, Vol. 16. Harrisburg, PA: Theo. Fenn 
& Co., 1853: 180, 220, 488, http://hdl.handle.
net/2027/hvd.32044032309775. No additional 
information could be located to determine how 
long Robert Leslie held the commission to care 
for the State House clock.

6. Harris, Carter. The Clock and Watch Makers 
American Advertiser. Sussex, UK: Antiquarian 
Horological Society, 2003:272, 267, 269. 
Winterthur Museum in Delaware also has 
photographs of a Robert Leslie signed tall case 
clock marked number 7, Philadelphia.

7. Joseph Ellicott, one of the earliest and most 
famous clockmakers and inventors, is perhaps 
best known for his 1767 four-sided astronomical 
and musical clock in the Smithsonian Museum in 
Washington, DC. With brothers John and Andrew, 
Joseph modernized wheat production methods 
and equipment, introduced fertilizer, and founded 
one of the largest mills in Pennsylvania, Ellicott’s 

Mills in 1772. https://www.visithowardcounty.
com/about/history/who-were-the-ellicotts/. Day, 
Lance, and Ian McNeil, editors. Biographical 
Dictionary of the History of Technology. London, 
UK: Routledge, 1996:415–419. Oliver Evans 
completed his automatic mill design in 1790 and 
a model was displayed in Robert Leslie’s Market 
Street shop window in Philadelphia. Leslie also 
took the model to London and tried unsuccessfully 
to sell the idea there.

8. “To George Washington from Robert Leslie, 
April 20, 1789,” Founders Online, National 
Archives, last modified October 5, 2016, 
http://founders.archives.gov/documents/
Washington/05-02-02-0083. (Original source: 
Twohig, Dorothy, Editor. The Papers of George 
Washington. Presidential Series, Vol. 2, 1 April 
1789–15 June 1789. Charlottesville, VA: 
University Press of Virginia, 1987:91–94.)

9. Harris. The Clock and Watch Makers American 
Advertiser, 268; “To George Washington from 
Robert Leslie, 23 March 1793,” Founders Online, 
National Archives, last modified October 5, 
2016, http://founders.archives.gov/documents/
Washington/05-12-02-0289. (Original 
source: Sternberg Patrick, Christine, and John 
C. Pinheiro, Editors. The Papers of George 
Washington. Presidential Series, vol. 12, 16 
January 1793–31 May 1793. Charlottesville, VA: 
University of Virginia Press, 2005:366.)

10. Hart, John S. “Eliza Leslie.” In The Female Prose 
Writers of America with Portraits, Biographical 
Notices, and Specimens of their Writings. 
Philadelphia, PA: E. H. Butler & Co., 1852:27–28; 
Westcott, Thompson. The Life of John Fitch: The 
Inventor of the Steamboat. Philadelphia, PA: J. B. 
Lippincott & Co., 1857:357–358. John Fitch was 
a close friend of Robert Leslie’s in Philadelphia 
and stayed with him in London in 1793 after an 
attempt to build a steamboat in France. 

11. Lyte, Joshua L, compiler. Reprint of the Minutes 
of the Grand Lodge of Free and Accepted 
Masons of Pennsylvania 1779 to 1801, Vol. 1. 
Philadelphia, PA: Grand Lodge, 1895:192; 
Minutes of the Proceedings of the American 
Philosophical Society for the Promotion of Useful 
Knowledge from 1744-1838, vol. 22, No. 119, 
Part III, American Philosophical Society, 228. 
http://www.jstor.org/stable/982547.

86 • January | February 2018 • NAWCC Watch & Clock Bulletin www.nawcc.org



12. Thomas Jefferson to Robert Leslie, June 27, 
1790. Library of Congress, Manuscript Division. 
http://hdl.loc.gov/loc.mss/mtj.mtjbib004841. 
Many letters between Jefferson and Leslie survive 
in collections including the Library of Congress.

13. “Counting the Miles: Thomas Jefferson’s Quest 
for an Odometer,” Jennifer Harbster, Library 
of Congress, accessed on August 27, 2015, 
http://blogs.loc.gov/inside_adams/2015/08/
counting-the-miles-thomas-jeffersons-quest-for-
an-odometer.

14. Harris, The Clock and Watch Makers American 
Advertiser, 267.

15.  Harris, The Clock and Watch Makers American 
Advertiser, 267–268; Mitchell, James T, and 
Henry Flanders, compilers, “Chapter 1430: An 
Act to Grant and Secure to Robert Leslie for a 
Limited Time the Sole and Exclusive Right and 
Benefit of Constructing, Making and Selling 
within this Commonwealth the Improvements by 
him Lately Invented on Clocks and Watches,” In 
The Statutes at Large of Pennsylvania from 1682 
to 1801, vol. 13. Harrisburg, PA: Harrisburg 
Publishing Co., 1908:309. To the best of my 
knowledge, this important reference to Robert 
Leslie’s earliest patents was not known to prior 
horological researchers. 

16. Private communications with Philip Poniz, 
horological expert, historian and restorer, 2015.

17. William, Elliot. A List of Patents Granted by the 
United States for the Encouragement of Arts & 
Sciences, Alphabetically Arranged, from 1790 
to 1830. Washington, DC: S. Alfred Elliot, 
1828:5, 61, 101, http://hdl.handle.net/2027/
loc.ark:/13960/t0ns1mn0z; J. Scharf, J. Thomas, 
and Thompson Westcott. History of Philadelphia 
1609-1884, vol. 3 (Philadelphia, PA: L. H. Everts 
& Co., 1884), 2334. “In 1789 the Assembly 
granted him a patent for certain improvements in 
the mechanism of clocks and watches, which was 
extended under the United States patent laws.” 

18. Arnold, Aza. The Patent Office and Its Mission. 
Washington, DC, 1859: Extract from The 
National Recorder of Religious and Literary 
Intelligence, pp. 29–30.

19. Harris, The Clock and Watch Makers American 
Advertiser, 270.

20. Ibid., 269–273.

21. Harris, Carter. “A Philadelphia clockmakers 
company: Some documentary evidence.” NAWCC 
Bulletin, No. 233 (December 1984):698–702. 
The only known published article that speaks of 
the Philadelphia guild recounts a 1788 parade in 
celebration of the Federal Constitution, with John 
Wood and 23 other members in march bearing 
a silk flag with the motto, “Time Rules All Things,” 
a canny reference to the motto of London’s 
Worshipful Company of Clockmakers from over a 
century ago.

22. Harris, The Clock and Watch Makers American 
Advertiser, 273.

23. Ibid., 332.

24. Ibid., 274, 360.

25. William Short served as Thomas Jefferson’s 
private secretary when he was minister to France, 
and later, after Jefferson’s return to America, was 
America’s chargé d’affaires from 1789 to 1792 
in Paris during the French Revolution.

26. Cooper, Wendy A., and Tara L. Gleason. “A 
Different Rhode Island Block-and-Shell Story: 
Providence Provenances and Pitch-Pediments.” 
Chipstone. Accessed December 6, 2016. http://
www.chipstone.org/html/

27. Harris, The Clock and Watch Makers American 
Advertiser, 278.

28. Ibid., 277.

29. Spittler, Tom, Sonja Spittler, and Chris Bailey. 
Clockmakers and Watchmakers of America by 
Name and by Place. Columbia, PA: National 
Association of Watch and Clock Collectors, 
2011:251–252; Harris, The Clock and Watch 
Makers American Advertiser, 267–277, 335.

30. Thomas Jefferson to Thomas Pinckney, April 24, 
1793, Library of Congress, Manuscript Division. 
http://hdl.loc.gov/loc.mss/mtj.mtjbib007350. 
Robert Leslie to Thomas Jefferson, July 10, 1793. 
Library of Congress, Manuscript Division. http://
hdl.loc.gov/loc.mss/mtj.mtjbib007704.

www.nawcc.org NAWCC Watch & Clock Bulletin • January | February 2018 • 87



31. Robert Leslie, London, England letter to Charles 
Willson Peale, 1793. Charles Henry Hart 
Autograph Collection. Smithsonian Archives of 
American Art. Leslie writes “My little timepiece 
with the circular pendulum, I have now going as 
well as any clock in London. I had not regulated 
it before I came on board the ship, though it 
went all the way over.”

32. Robert Leslie to Thomas Jefferson, September 26, 
1793, Library of Congress, Manuscript Division. 
http://hdl.loc.gov/loc.mss/mtj.mtjbib008076; 
Robert Leslie, London, England letter to Charles 
Willson Peale, September 23, 1793, Charles 
Henry Hart Autograph Collection. Smithsonian 
Archives of American Art.

33. “Curious story about General Harrison’s watch.” 
Indianapolis Sentinel, February 2, 1873. 

34. Buggins, G. T. E., and A. J. Turner. “The context 
of production, identification and dating of clocks 
by A. and J. Thwaites.” Antiquarian Horology, 
Vol. 8, No. 4 (September 1973):372–381. The 
firm supplied movements to more than 100 
clockmakers including a number of famous 
London makers. In addition to “Leslie & Price” 
and “Dodd & Leslie,” “Brearley, ? James” is also 
recorded in the daybook with two commissions. 
Whether placed by Brearely or perhaps Leslie 
acting as his agent is not known.

35. Thomas Jefferson to Robert Leslie, December 12, 
1793, Library of Congress, Manuscript Division. 
http://hdl.loc.gov/loc.mss/mtj.mtjbib006928.

36. “To Thomas Jefferson from Robert Leslie, 
27 April 1802,” Founders Online, National 
Archives, last modified October 5, 2016, 
http://founders.archives.gov/documents/
Jefferson/01-37-02-0275. [Original source: 
Barbara B. Oberg, ed., The Papers of Thomas 
Jefferson, vol. 37, 4 March–30 June 1802. 
Princeton, NJ: Princeton University Press, 
2010:347–348.] Leslie writes, “Before I went to 
London, I made you a small clock with a skeleton 
frame, which I was informed did not perform 
well.”

37. Leslie, Robert. “On a method of ascertaining an 
universal and invariable standard of measure; 
by Mr. Robert Leslie, watch-maker, of London.” 
In The Repertory of Arts and Manufactures: 
Consisting of Original Communications, 

Specifications of Patent Inventions, and Selections 
of Useful Practical Papers From the Transactions 
of the Philosophical Societies of All Nations, &c., 
vol. 1. London: 1794:170–174.

38. Miller, Samuel. A Brief Retrospect of the 
Eighteenth Century Containing a Sketch of the 
Revolutions and Improvements in Science, Arts 
and Literature, During that Period, Vol. 1 New 
York, NY: T. and J. Swords, 1803:365–366.

39. Robert Leslie to George Washington, July 24, 
1793, Library of Congress, Manuscript Division. 
http://hdl.loc.gov/loc.mss/mtj.mtjbib007765.

40. Dunn, Richard, and Rebekah Higgitt. Finding 
Longitude: How Ships, Clocks and Stars Helped 
Solve the Longitude Problem. London, UK: Collins 
in association with Royal Museums Greenwich, 
2014:156.

41. The British Critic: A New Review for January, 
February, March, April, May, and June 1795. 
London, UK: F. and C. Rivington, 1795:535. 
The reviewers state, “The Tide-wheel appears 
to us a contrivance of remarkable neatness 
and ingenuity.” Robert Leslie, “Description 
of a Tide-Wheel, to be used for any Kind 
of Mill or Machine; by Mr. Robert Leslie, 
Watchmaker, of London.” In The Repertory of 
Arts and Manufactures: Consisting of Original 
Communications, Specifications of Patent 
Inventions, and Selections of Useful Practical 
Papers From the Transactions of the Philosophical 
Societies of All Nations, &c. Vol. I London, UK: 
1794:385; Day and McNeil, Biographical 
Dictionary, 415–419.

About the Author

Richard Newman has published numerous articles 
on British and American horology and maintains a 
research website on colonial and early American 
watches at www.colonialwatches.com. Currently, he 
is the Chair of the NAWCC Board of Directors, Vice 
President of the British Horology Chapter 159, and 
Advisor to Chicago Chapter 3.
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Organizing Your Mainspring Inventory
by Gary Combs (FL)

Over the years, I have amassed (my wife says 
hoarded) a large supply of new and old 
stock antique clock mainsprings. Like many 
antique clock repairers, my procurement 

sources varied. Although I was not interested in clocks 
during the Empire and LaRose clock parts era, I have 
managed to inherit and/or procure many LaRose clock 
parts in their original packaging (Figure 1). I also had 
many other mainspring supplier parts, including an 
unmarked supplier, R&M Imports, Horolovar, Ronell, 
Timesavers, Merritt’s, and others. In my opinion, main-
spring parts numbers, even today, are not standard-
ized and this is especially true if you have parts from 
the LaRose era. During this endeavor I more than once 
regretted discarding all those old “worthless” LaRose 
and Empire parts catalogs. I have seen, found, and 
maintain a copy of each of these catalogs.

So I decided to get organized. My first task was to 
sort my own mainspring inventory. After hours of 
research (opening bags, boxes, and packages of old 
mainsprings; searching the Internet; and reviewing 
my own old clock parts catalog), I itemized my main-
spring inventory based on the MS-XXX number system 
(Figure 2). There may be others, but there were at 
least four different number schemes in my own inven-
tory. For example, the four I found were: MS153, 
CMH 140.2, No. 77.153, and Timesavers Part No. 
19790, which are all the same 14 mm X 0.28 mm x 
49” hole end mainspring. I used the MS-XXX numbers 
because it was consistent between two of the number-
ing schemes. 

I recommend that if you purchase a mainspring with-
out the MS system marking, you should immediately 
mark it. Some of my parts were already marked with 
the MS-XXX system. Merritt’s Clocks and R&M Imports 
also primarily use the MS-XXX system. However, some 
of the Merritt springs are listed only as PXXXX. The 
Ronell Clock Co. catalog was my best source for MS 
numbers (Figure 3). Merritt’s catalog was also useful 
and Timesaver’s was the least useful, with zero refer-
ence to the MS system. There are other antique clock 
mainspring suppliers, but the ones mentioned in this 
article are in my inventory.

Step One

Sort and mark with MS-XXX system to include as 
many details as are available (Figure 4). I included 
dimensions in both inches and millimeters, any other 
vendor numbers, and current purchase price for one 
item. Purchase price or current value helps if you 
need to charge for your parts during a repair.

Step Two

Record. I used an Excel spreadsheet to record my 
marked inventory (Table 1). I used this spreadsheet 
to import the results into a database. For all my col-
lections and inventory, I use a customizable database 
program, called Recollector. I currently have data-
bases for all my specialized tools, clocks, watches, 
and now mainsprings.

Figure 1. LaRose old stock mainspring. 
MS-153 with Timesaver’s number and 
older numbers.

Figure 2. Various old stock 
mainsprings with MS-XXX numbers; I 
marked most of them.

Figure 3. Ronell, Timesavers, and 
Merrit’s mainspring catalog pages.
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Step Three

Maintain the inventory. Now when you encounter a 
clock with a broken or set mainspring, you can easily 
check to see if you have the replacement and, more 
importantly, you can find it quickly. As you procure 
additional mainsprings or use up your inventory, you 
must update your inventory database. This is easier 
said than done!

Difficulties

Some problems that I encountered were mainsprings 
that were marked incorrectly, had no markings, or 
had part markings that did not cross-reference to the 
MS-XXX system. I had to measure many of the main-
springs (length, width, and thickness). The downside 
to this task was the huge amount of time involved; 
however, the upside was the time saved when I need 
a spring that I already had. I guarantee that in the 
past, I had ordered some mainsprings that I already 

had—and I probably ordered an extra! For anyone 
who wants it, my cross-reference mainspring spread-
sheet is available; it is posted to the NAWCC Forum. 
Email me, if you want me to send you a copy. The 
cross-reference sheet is not complete because I did 
not cross-reference mainsprings not in my inventory, 
so this could be a task on someone’s to-do list.

About the Author

Gary Combs, mayor of Shalimar, FL, since 1999, 
retired in 2015 from a 43-year Air Force career. He 
was a military and civilian electrical engineer. He and 
his wife, Nancy, live in Shalimar, overlooking beauti-
ful Garnier Bayou, and are active NAWCC members. 
He is vice president and she is secretary and treasurer 
of Chapter 96. When not attending Regionals or 
playing with clocks, they are boaters and spend free 
time on the water. They have one daughter, Sherry, 
and one grandson, Joseph.

Figure 4. Manual measurement 
of a mainspring.
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114 Hole 16766
CMH 
80.1

5/16 8 0.008 0.2 27 686 18 $3.20 1 $3.20

Fits 30 
hour 
alarm 
clocks

121 Hole 17517
CMH 

77.121
5/16 8 0.016 0.41 54 1372 38 $4.75 4 $19.00

127.1 Hole na
CMH-
127.1

1/2 12.7 0.008 0.2 78 1981 30 $6.60 1 $6.60

145 Hole 16785
CMH 

77.145
1/2 12.7 0.018 0.46 60 1524 25 $10.00 2 $20.00

153 Hole 16790
CMH-
140.2

35/64 14 0.011 0.28 49 1245 30 $6.80 1 $6.80

169 Hole 16803
CMH-
160.6

5/8 16 0.014 0.36 70 1778 39 $12.50 1 $12.50

8 Day 
Marine & 
Ormond 
Clocks

170 Hole 16804
CHH-
160.7

5/8 16 0.016 0.41 59 1498 35 $10.00 5 $50.00

Time & 
Alarm 
* Day 
Alarm 
Clocks

171 Hole 16805
CMH-
160.8

5/8 16 0.018 0.44 44 1105 37 $6.00 3 $18.00

172 Hole 14313
CMH 

77.172
5/8 16 0.018 0.46 41 1042 36 $16.00 1 $16.00

400 Day 
Spring

176 Hole na
CMH 

77.178
 43/64 17 0.01 0.25 72 1828 34 $9.50 3 $28.50

178 Hole 16809
CMH-
170.3

 43/64 17 0.011 0.28 45 1149 28 $9.00 2 $18.00

179 Hole 18443
CMH-
170.4

 43/64 17 0.011 0.28 49 1245 30 $9.00 4 $36.00

180 Hole 14248
CMH-
170.5

 43/64 17 0.018 0.46 54 1370 40 $10.00 2 $20.00

181 Hole 16811  11/16 17.5 0.012 0.3 72 1829 30 $10.00 2 $20.00

182 Hole 14204
CMH 

77.182
 11/16 17.5 0.014 0.36 54 1372 34 $8.00 2 $16.00

186 Hole 17495
CMH-
180.2

 45/64 18 0.011 0.28 49 1245 30 $8.00 1 $8.00

189 Hole 19689
CMH-
180.5

 45/64 18 0.016 0.41 56 1422 39 $12.00 2 $24.00
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Horology Meets the “Makers”
by Bob Frishman, FNAWCC

“W here are the young people?” We 
hear this all the time at our Chapter 
meetings. Well, hundreds of thou-
sands of them are in the Maker 

movement, spawned in 2005 with the first publication 
of Make: magazine and continuously energized by 
hundreds of Maker Faires worldwide.

The website makerfaire.com describes a Maker 
Faire as “the greatest show (and tell) on Earth — a 
family-friendly festival of invention, creativity and 
resourcefulness … Part science fair, part county fair, 
and part something entirely new, Maker Faire is an all-
ages gathering of tech enthusiasts, crafters, educators, 
tinkerers, hobbyists, engineers, science clubs, authors, 
artists, students, and commercial exhibitors. All of 
these ‘makers’ come to Maker Faire to show what they 
have made and to share what they have learned.”

My colleague, Dug North, and I exhibited clock repair 
September 23–24, 2017, at the World Maker Faire 
in New York City. Our personal time, money, and 
preparation were all well spent as tens of thousands of 
people of all ages saw our table of movements, tools, 
and publications. Hundreds stopped to ask about our 
centuries-old technology, displayed amidst promoters 
of futuristic robots, 3D printers, video displays, and 
lasers. Hundreds more took the introductory handout 
we prepared. NAWCC Executive Director Tom Wilcox 
joined us one day to witness the phenomenon.

Will all these people start collecting and fixing old 
clocks? No. But would even one of them have given 
old mechanical clocks a second thought if we had not 
been there? 

As I learned displaying vintage clocks and watches 
at antiques shows, people need to see us—they will 

not seek us out on their own. My personal story of 
horology began by an accidental visit in 1980 to 
somebody’s basement shop; Dug’s began when he 
was drawn into my booth at an antiques show. We, 
as missionaries of horology, need to be out there 
where present and future “makers” can find us.

The next flagship Maker Faire is in San Mateo, CA, 
in May 2018. “Maker” tables are free. We should 
be there, and we should be at some of the dozens 
of local and regional Maker events listed at https://
makerfaire.com/map/. We now know where the 
young people are; go meet them!

Figure 2. Future horologists? 
COURTESY OF MAKER FAIRE  

AND HEP SVADJA.

Figure 1. Dug North in the Gear Time display. Note the 
working oversize escapement model Dug built and the running 
ogee with movement exposed. COURTESY OF BOB FRISHMAN.
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Charles “Charlie” Banks, FNAWCC

Charlie was a Fort Lauderdale police office. 
After his retirement he joined the NAWCC 
and Chapter 60 in 1981; in 1988 he was 

chair of the security committee for the Chapter’s 
Regionals and continued each year until 1999, and 
in 1990 he was program chair and security chair. 

In his 36 years of Chapter 60 membership he also 
gave many programs on alarm clocks. In 1991 he 
was elected Chapter treasurer for three years and 
in 1994 he was elected vice chair through 1995 
and elected Chapter president for two years and 

afterward remained a board member of Chapter 60 
for more than ten years and volunteered at many 
National Conventions. He was a cochair of the 2005 
Florida Regional. He would have remained active in 
our Chapter, but for personal reasons he could not. 

The Chapter 60 board and members will miss 
“Charlie.” He was a good person, member, and an 
asset to the Chapter. 

—Craig Grosby, Joe “JC” Cohen, and Peter Klein 

Dr. Robert H. “Bob” Chapman, PhD,  
NAWCC Star Fellow 

D r. Bob Chapman passed 
away on October 21, 2017, 
after a short bout with cancer, 

just a few days before his 93rd birth-
day. He was born October 25, 1924, 
in Abbeville, GA.

Bob was an NAWCC member and 
Chapter 42 member for 31 years. He 
has served as president of Chapter 
42, and his wife Jeannine served 
as secretary and treasurer for many 
years. He also was General Chair 
and Registration Chair of the Mid-
South Regional in Chattanooga, TN, several times. 
Bob could always be recognized by his bright red 
suspenders that he always wore at the registration 
desk.

Bob received several NAWCC awards over his 
31 years as a member, and he freely shared his 
knowledge as a clockmaker and expert machinist 
with others.

Bob served in the U.S. Army Air Corp during World 
War II from 1942 to 1946. While Bob seldom spoke 
of his wartime experience, he was awarded the Bronze 
Star for his service and was proud to have served his 
country. He was buried with full military honors.

He graduated from Georgia Tech 
in 1949. He received a Master of 
Science degree from the University of 
Tennessee at Knoxville in 1954 and 
a PhD in 1974, and another Master 
in Reactor Technology from the Oak 
Ridge School of Reactor Technology in 
1957. He was a licensed professional 
engineer in Tennessee since 1961.

Bob worked at the National 
Laboratory at Oak Ridge, TN, as a 
mechanical and nuclear engineer for 
39 years until his retirement in 1989.

Bob mentored several Chapter 42 members, and I was 
fortunate to be one of them. 

Bob was well known and was a personal friend to 
many members of the five Mid-South Chapters (16, 
24, 42, 54, and 61), which organized and sponsors 
the annual NAWCC Chattanooga Mid-South 
Regional. 

For more details of Dr. Robert H. Chapman’s life and 
accomplishments, please read the “Profile in Time” 
article published in the January-February 2017 Watch 
& Clock Bulletin, No. 425.

Dr. Bob will be missed by many. 

—Ken Hogwood, FNAWCC

IN MEMORIAM | IN MEMORY OF | OBITUARIES
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In Memory of
We recognize here those individuals and Chapters whose gifts to the 

NAWCC have been given in memory of fellow members.

Charles “Charlie” D. Banks, FNAWCC, given 
by Renee and Jim Coulson and given by Florida 
Gold Coast Chapter 60

Robert Chapman, FNAWCC*, given by Renee 
and Jim Coulson

Jon Jacobi given by Connecticut Chapter 148

Marion “Beth” D. Hubby, beloved wife of John 
Hubby, given by Cathy and George Goolsby and 
given by Renee and Jim Coulson

William H. Osborne given by George E. Lee 
Michiana Chapter 26

Alexander Sung given by Cathy and George 
Goolsby 

Thurman L. Whitsett given by Renee and  
Jim Coulson

Obituaries
Bruce W. Balzer 
68965, Pimlico, NSW, Australia

Robert Beneventano 
156006, East Meadow, NY

Dr. Robert H. Chapman, 
FNAWCC* 
92191, Knoxville, TN

Yolande M. Cline 
23557, Brandon, VT

John R. Denton 
59249, Waynesboro, VA

Clyde K. Fisk 
66805, Somerset, NJ

F. Lewis Garrabrant, Jr. 
8612, Neptune City, NJ

Alfred Grimminger 
64483, Frankfurt, Germany

Dr. B. R. Hollebone 
71657, Ottawa, ON, Canada

Beth Hubby 
161391, The Woodlands, TX

Jon A. Jacobi 
143031, Garden City, NY

William F. Kuehn 
112726, Baltimore, MD

William C. Lance 
22117, Sudbury, MA

Donn Haven Lathrop 
97502, Lyndon Center, VT

Telex LeBlanc 
83967, St. Antoine Sud, NB, 
Canada

Vern Loland 
116652, Mesa, AZ

Lowell Murray 
166713, Berea, KY

Donald Oliveau 
157537, Ashburn, VA

William H. Osborne 
127770, Elkhart, IN

J. W. Self 
22272, Spartanburg, SC

Robert Watts 
131088, Greenville, NY

Eugene M. Ziser 
41301, Merrick, NY

IN MEMORIAM | IN MEMORY OF | OBITUARIES
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Libraries Are Priceless
by Robert Gary (CA)

H ave you ever 
wondered what 
that hallmark 
means? Curious 

about the name on a dial or 
the obscure maker of your 
timepiece? Want to learn 
more about Christiaan Huy-
gens and the development of 
the pendulum, or a detailed 
history of Abraham-Louis 
Breguet? The one-stop loca-
tion for all horological infor-
mation is the National Watch 
& Clock Museum’s Library & 
Research Center (LARC) in 
Columbia, PA.

With more than 300,000 
articles, our library houses 
the world’s largest and most 
comprehensive collection dedicated to horology. The 
Archives contain such unique holdings as the Hamil-
ton Watch Co. and Seth Thomas Clock Co. ledgers, 
a large watch paper collection, and a Breguet letter. 
A possible upcoming addition to the Collection is 
the handwritten Horological Workbook of Johann 
Louis Gropengiesser. There is no doubt that a major 
portion of the document was personally written by 
Johann Louis Gropengiesser (born ca. 1811 in Ger-
many, probably in or around Hannover). Other por-
tions seem to be in a different hand and would have 
been penned by his son Louis C. Gropengiesser. The 
primary German directory of historic clockmakers 
records the family as starting to trade in clockworks in 
1825 in Hameln, Germany.  

The oldest book in our Special Collection section 
is Les Principes d’Astronomie & Cosmographie by 
Gemma Frisius dated 1556. Early books on astron-
omy and mechanics are housed in the Archives. 
Researchers may also avail themselves of a set of 
Buddhist calendars from 1810 as well as a few Elgin 
almanacs dating from the 1870s.

The Library hosts more than 700 visitors per year, 
divided almost evenly between members and 

non-members. The full-time 
staff processes as many as 
1,000 requests for informa-
tion each year. The children’s 
research area is used by an 
average of five youngsters 
per month. In addition, there 
are special events (Home-
school Day, New Years at 
Noon) that bring even more 
children to the research area.

The most urgent challenges 
for the Library and Archives 
are the needs for more 
storage space and more 
efficient storage retrieval 
systems. LARC is continually 
expanding the Collection to 
serve two purposes. First, to 
preserve horological history 

thus assuring that irreplaceable documents are not 
sent to landfills or are destroyed. Second, to increase 
the amount of research material available to our 
members and all researchers. As items are added 
to the Collection, more storage is necessary. It is an 
on-going struggle.

The For All Time 75th Anniversary Endowment and 
Capital Campaign was established to provide for the 
current capital and future needs of the Association’s 
world-renowned assets, such as LARC. Your gifts will 
help us reach our goal of becoming the world leader, 
educator, and advocate for horology and for every-
one who is interested in timepieces and horological 
issues.

About the Author

Robert J. Gary is a member of the NAWCC Board 
of Directors, Chair of the Development Committee, 
and a member of the For All Time Capital Campaign 
Committee. He has been an NAWCC member since 
1999.
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FOR ALL TIME
75th Anniversary Endowment and Capital Campaign Donors

* deceased
+ includes a matching gift
This list is current as of November 15, 2017.

Planned Gifts 
Planned gifts $4,245,000

James F. Chamberlain
John G. Kirk

Robert and Susan Gary
Ken C. and Beauton Hogwood

Tom and Jane McIntyre
William H. Miller
Steven Overstreet

Ruth and Hugh Overton, Jr.

Gifts & Pledges $250,000+
Crystal Trust 

$100,000 - $249,999
Robert and Susan Gary 

George and Cathy Goolsby

$50,000 - $99,999
Philip C. and Carol M. Gregory

Herbert F. Leisy Jr Trust
Estate of Mary Lou Moore

$25,000 - $49,999
James F. Chamberlain
Estate of Betty Deroski

Chet and Kathy Ekstrand
Mary Ann Wahlner

$10,000 - $24,999
Dudley and Yolanda Cline Trust

Donegal Mutual Insurance  
Company 

Roger J. Gendron
Jay and Pat Holloway

John. G. Kirk
Eric T. Lincke

Janet and Russ Oechsle
Ruth and Hugh C. Overton, Jr.
Jerry and Linda Thornsberry

Thomas R. and Marjorie M. Wilcox

$5,000 - $9,999
Chuck and Cindy Campbell

Estate of George T. Copes
Marshall Damerell*

Frank A. and Joanne Del Greco+

Estate of Ursala Metsker
David E. Mizell

Philip E. and Michele L. Morris
Fortunat Mueller-Maerki

George E. and Joanne S. Orr
Paul D. Phillips, Ph.D.

Carroll W. and Anna Beth Wolfe

$1,000 - $4,999
Anonymous

Leroy E. Baker
Tom and Donna Bartels

Edward and Anita Bikowitz
Mrs. William M. Busey

Charles W. and Teresa C. Buttz
Joyce Pate Capper

James H. and Renee D. Coulson
John Cote

Michael Dempsey
Andrew H. and Linda I. Dervan
David W. and Louisa E. Dunn

David A. Follett
Harry W. Firth

Gregory D. Gould
Ken C. and Beauton Hogwood

John and Beth Hubby
Steve and Sandy Humphrey

Jake Kelley
Julie and Dave Kern

Elinor and Steve Kline Trust
Jean Henri D. Lhuillier

Ethan Lipsig
Gladys H. Martin Estate

Thomas and Jane McIntyre
Chris B. and Vivian Miller

M. J. Mintz
Philip E. and Michele L. Morris

Margaret S. Nathan
Tim Orr

Fred* and Pam Tischler
Eugene and Barbara Volk

James and Bonnie Williams

$100 - $999
Anonymous (4)
Wayne Andrews

Mrs. Reed W. Bender
Gordon Bethune
Mark Bradfield

James Cipra
Al and Cheryl Comen

Betty B. Crouse
Judy Draucker

Robert E. Hensley

$100 - $999 (continued) 
Delbert “Wayne” and Ruth I. Herrmann

Alan R. and Jane H. House
George and Barbara Hudson

John S. Kloss
Marion and Bill Krajewski

Jim and Wyoma Kuhn
Lancaster County Community Foundation

David A. Lee
Dean Mulvaney

Richard Newman
Don Porter

Jim Price
Edward and Roberta Reupke

Micheal Roberts
Lu and Steve Sadowski

Robert O. Schmitt
Hugh R. and Evelyn Slough

Bertram B. Townsend
Hans van den Ende

Mike Zenner

Chapters & Regionals
Atlanta Chapter 24

Buckeye Chapter 23
Central Illinois Watch & Clock Collectors 

Chapter 66
Cog Counters Chapter 194

Free State Chapter 141
Inland Empire Chapter 53

Heart of America Chapter 36
Mt. Rainier Chapter 135

NAWCC Florida Regional
New York Chapter 2

Old Dominion Chapter 34
Old Timers and Fellows Chapter 22

Ozark Chapter 57
Rio Grande Chapter 117
San Jacinto Chapter 139

Southwestern Chapter 15
Sunflower Clock Watchers Chapter 63

Western Michigan Chapter 101

In Memory of
J.W. Cornelius, Doris W. Westerholm,  

Ruby Warrell, and Donald Yent  
given by Old Dominion Chapter 34

Total Gifts & Pledges 
$5,371,056
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NAWCC Committees
Awards: John B. Connolly, CAN, Chair (sunwood1@telus.net); James Gilmore, CA; Marion Krajewski, 
IN; Douglas Minty, AUS; Janet T. Oechsle, NY; Laurence E. Pearson, WA; Robert Pritzker, CAN; Peter 
Recourt, VA; Pam Tischler, TX; Barbara B. Volk, NC

Bylaws & Procedures: Mary Ann Wahlner, AZ, Chair (wahlnut@cox.net) 

Chapter Relations: Lu Sadowski, NY, Chair (lbsadowski@aol.com); Andrew Dervan, MI; Marion Kra-
jewski, IN; Robert A. Linkenhoker, CA; Evelyn Slough, TX; Richard Taub, NY; Staff: Pamela J. Linden-
berger, PA

Convention: Renee D. Coulson, TN, Chair (reneecoulson@epbfi.com); John Acker, TX; Harold Engel-
haupt, KS; Donna Kalinkiewicz, AL; John S. Koepke, CA; Christopher Martin, GA; Franklin F. Webster 
III, KY; Russ Youngs, TN; Staff: Pamela J. Lindenberger, PA

Crafts: William Slough, TX, Chair (sherlock.clock@outlook.com)

Curriculum: James Holloway, TX, Chair (jay@hollowaytrading.com);

Development: Robert Gary, CA, Chair (robertsclockworks@verizon.net); John Cote, IN; Jay Dutton, FL

Ethics: Tom L. Brown, AR, Chair

Finance: Chris B. Miller, MO, Chair (cmiller@mmgolfcars.com); Thomas J. Bartels, NV; David A. Lee, 
IL; Staff: Charles J. Auman, PA

Library Collections: Fortunat F. Mueller-Maerki, NJ, Chair (horology@horology.com); David Walter 
Dunn, PA; Chester L. Ekstrand, WA; Roger J. Gendron, MI; Bob Holmstrom, OR; Maryhelen Jones, 
NM; William F. Ward, PA; Richard P. Watkins, TAS; Staff: Noel B. Poirier, PA; Sara Butler-Tongate, PA

Membership: Tim Orr, CO, Chair (torr286@aol.com); Tom Bartels, NV; Anita Bikowitz, MI;  
Lu Sadowski, NY; Staff: Pamela J. Lindenberger, PA; Christiane Odyniec, PA

Museum Collections: Bruce Bazelon, PA, Chair (bbazelon@aol.com); Staff: Kim Jovinelli, PA; Noel B. 
Poirier, PA 

NAWCC Ward Francillon Time Symposium: Bob Frishman, MA, Chair (bell-time@comcast.net);  
Katie Knaub, PA; Rick Merritt, PA; Dug North, MA

NAWCC Watch & Clock Traveling Workshop: Pete Cronos, AR, TW Administrator

Nominating & Elections: Voting: Ruth Overton, MO, Chair (rwoverton@att.net); James H. Coulson, 
TN; Lee H. Davis, PA; George F. Goolsby, TX; Advisory: Fred Ingram, MS; Mary Ann Wahlner, AZ; 
Carroll W. Wolfe, AR

Online Workshops: Lex W. Rooker, CA; Staff: Gillian Radel, PA

Program: Patricia Holloway, TX, Chair (patricia.w.holloway@gmail.com); Staff: Sara Butler-Tongate, PA

Research: Staff: Sara Butler-Tongate, PA; Christiane Odyniec, PA

Ex Officio All Committees: NAWCC Executive Director Tom Wilcox, PA

Ex Officio All Committees, except Awards, Ethics, and Nominating & Elections: NAWCC Board Chair 
Richard Newman, IL

Publications Advisory and Review Board
J. Alan Bloore, CA

Addison Clipson, OH
Mary Jane Dapkus, CT

Lee Davis, PA
Frank A. Del Greco, OH
Kenneth P. De Lucca, PA

Andrew Dervan, MI

Albert Dodson, PA
Paul J. Foley, MA

Michael C. Harrold, MA
Ken C. Hogwood, TN
David J. LaBounty, NE

Fortunat F. Mueller-Maerki, NJ
G. Russell Oechsle, NY

Philip T. Priestley, UK
James R. Sadilek, NV

Lu Sadowski, NY
Kent Singer, GA

Allen Stevenson, CO
William F. Ward, PA

Richard P. Watkins, AUS

NAWCC Dates to Remember
All Regional meetings must be 
scheduled through Convention Com-
mittee Coordinator John Koepke by 
emailing him at jskoepke@comcast.
net, calling 510.236.2197, or mail-
ing 2923 16th Street, San Pablo, CA 
94806-2362.

The following list includes Regionals 
that have been confirmed as of Nov. 
16, 2017. Additional information about 
these Regionals, the National, and 
the NAWCC Ward Francillion Time 
Symposium may be found in the Mart 
& Highlights. 

For information about Regionals, the 
National, and the Symposium, visit 
nawcc.org.

January 2018
January 19-20 | Kentucky Thoroughbred

February 2018
February 9-10 | Florida Mid-Winter*

March 2018
March 2-3 | Lone Star
March 9-10 | Arizona Sunshine*

April 2018
April 12-14 | Southern Ohio
April 20–21 | River Cities*

May 2018
May 17-19 | Pacific Northwest*
May 18–19 | North Coast*

July 2018
July 19-22 | NAWCC National Convention

August 2018
August 3-4 | Eastern States*
August 23-25 | All Texas Chapters

October 2018
October 11–13 | Southwest California

September 2018
September 20-22 | NAWCC Ward Francillon 
Time Symposium

November 2018
November 1–3 | Mid-Eastern*
November 10-11 | Southern 

*Public day offered.



Jan./Feb. 2018 (U.S. $13.95)
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