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THE ENDURING
LEGACY OF THE
400 DAY CLOCK
REPAIR GUIDE
CHARLES
TERWILLIGER

For enthusiasts of
precision timekeeping,
few objects capture the
imagination quite like
the 400-day clock. Also
known as the torsion
pendulum clock or
anniversary clock,
these intricate
instruments require a
specialized

understanding that
goes far beyond
standard horology. At
the heart of this

specialized field lies
one name that has
become synonymous
with authoritative
instruction: Charles
Terwilliger. The 400
Day Clock Repair
Guide Charles
Terwilliger authored
is not merely a book; it
is the definitive manual

that has guided
countless hobbyists
and professionals

through the delicate
art of restoring these
fascinating timepieces.
Whether you are a
seasoned clockmaker
or a curious beginner
with a family heirloom,
understanding the
principles laid out by
Terwilliger is the


https://www.remodelicious.com/

essential first step in
preserving mechanical
history.

In this comprehensive
guide, we will explore
the significance of the
400 Day Clock
Repair Guide Charles
Terwilliger, break
down the common
challenges associated
with these clocks, and
provide a structured
approach to repair and
maintenance. By the
end of this article, you
will have a solid
foundation for
approaching your own
restoration projects
with confidence.

WHO WAS
CHARLES
TERWILLIGER AND
WHY IS HIS WORK
ESSENTIAL?

Charles Terwilliger was
more than just a clock
repairman; he was a
scholar of horology

who dedicated his life
to understanding the
unique mechanics of
torsion pendulum
clocks. In the mid-20th
century, these clocks

were often
misunderstood by
traditional repair
shops. Many
clockmakers, trained
on pendulum
movements, would

unwittingly damage
the delicate suspension
springs of a 400-day
clock, rendering it
useless. Terwilliger saw
a gap in knowledge
and filled it
masterfully.

His book, originally
published as "The
Horolovar 400-Day
Clock Repair Guide,"
became the gold
standard. The 400 Day
Clock Repair Guide
Charles Terwilliger

authored
systematically
demystifies every
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THEA00{DAY¥ clocks,
from the intricate
escapement design to
the specific geometry
of the torsion spring.
What makes his work
so enduring is its
practical, no-nonsense
approach. He did not
just tell you what to do;
he explained why it
was necessary,
providing the
theoretical framework
that allows a repairer
to diagnose problems
rather than just follow
steps blindly.

For anyone serious
about repairing a 400-
day clock, owning a
copy of the 400 Day
Clock Repair Guide
Charles Terwilliger
wrote is non-
negotiable. It is the
foundation upon which
all successful
restoration is built.

UNDERSTANDING

CLOCK
MECHANISM

Before picking up any
tools, it is critical to
understand how these
clocks work. Unlike a
traditional pendulum
clock that uses gravity
and a swinging bob, a
400-day clock uses a
torsion pendulum. This
consists of a heavy
brass or bronze disc
suspended by a thin,
fragile steel spring. The
disc rotates slowly
back and forth,
untwisting and
retwisting the spring.
This motion provides
the timing regulation
for the clock.

The Role
of the



Suspensi
on Spring

The suspension spring
is the heart of the clock
and the most common
point of failure. As
outlined in the 400
Day Clock Repair
Guide Charles
Terwilliger, selecting
the correct spring
thickness is vital. A
spring that is too
strong will cause the
clock to run fast; a
spring that is too weak
will cause it to run slow
or stop entirely.
Terwilliger developed a
systematic method for
measuring and
matching springs,
which is still used
today.

The

Escapem
ent and
Mainsprin
9

The power source is a
traditional mainspring,
typically wound with a
key. This power is
transmitted through a
gear train to the
escapement. In a 400-
day clock, the
escapement is usually
a pin-wheel or Brocot
type, which interacts
directly with the
torsion pendulum. The
interaction is delicate;
even a tiny amount of
dirt or a bent pivot can

stop the entire
mechanism. A
thorough

understanding of this
interaction is a core
teaching in the 400
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Day Clock Repair
Guide Charles
Terwilliger.

COMMON ISSUES
AND DIAGNOSING

PROBLEMS
Most 400-day clocks
fail for a few

predictable reasons.
Recognizing these
symptoms will save
you hours of
frustration.

e Clock will not
run: This is often
due to a broken
or stretched
suspension
spring. It can
also be caused
by a mainspring
that is
overwound or
broken. The
guide by Charles
Terwilliger
provides a clear
flowchart for
diagnosing these
issues.

¢ Clock runs too

fast or too
slow: This
almost always
points to an
incorrect
suspension
spring thickness
or improper
lubrication of the
gear train. The
400 Day Clock
Repair Guide
Charles
Terwilliger
includes detailed
charts for spring
selection based
on the clock's
beat rate.
Clock stops
after a few
days: This
frequently
indicates a lack
of power
transmission.
Look for dirt in
the pivot holes,
dried-up
lubricant, or a
bent tooth on a



ESSEMNFIALETO04S
emphasizes the
importance of a
clean movement.

e Torsion
pendulum
wobbles
irregularly: This
suggests that the
clock is not
perfectly level, or
that the
suspension
spring has a kink.
Terwilliger
dedicates an
entire chapter to
the importance
of perfect
leveling and
spring alignment.

The 400 Day Clock
Repair Guide Charles
Terwilliger authored
treats each of these
issues with surgical
precision, offering step-
by-step solutions that
have been proven over
decades.

FOR REPAIR

You cannot repair a
400-day clock with just
a screwdriver.
Terwilliger outlines a
specific set of tools
that are recommended
for proper work. While
you do not need a full
machine shop, a few
essentials are critical.

1. Spring
Measuring
Gauge: This
tool, often called
a "Terwilliger
gauge" in his
honor, is used to
measure the
thickness of
suspension
springs. It is the
single most
important tool for
repair.

2. Mainspring
Winder: Never
try to remove or
install a
mainspring
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without a proper
winder. It is
dangerous and
can damage the
barrel.

. Pegwood and
Cleaning
Fluids:
Terwilliger
stressed that
cleaning is far
more important
than oiling. Use
pegwood to
clean pivot holes
and a proper
clock cleaning
solution for the

plates and gears.

. Tweezers and
Small
Screwdrivers:
The parts are
small and
delicate. Good
quality tools are
essential for
handling tiny
screws and the
fragile
suspension
spring.

5. The Guide
Itself: The best
tool you can own
is the 400 Day
Clock Repair
Guide Charles
Terwilliger
wrote. Keep it on
your bench as a
constant
reference.

STEP-BY-STEP
REPAIR APPROACH
BASED ON
TERWILLIGER

Let us walk through a
general repair
procedure. Please note
that this is a simplified
overview; for specific
technical data, always
refer to the actual 400
Day Clock Repair
Guide Charles
Terwilliger.

Step 1:



Disassem

Cleaning

bly andhe
InspecMovemen

N

Remove the dome and
the torsion pendulum.
Carefully take off the
hands and dial.
Remove the movement
from the base. Visually
inspect the mainspring
barrel for cracks.
Examine all pivots for
wear. Terwilliger
emphasizes that you
should never attempt
to repair a clock
without ~ first  fully
understanding its
condition.

Step 2:

C

Disassemble the gear
train completely. Place
all parts in a cleaning

basket. Use a non-
ammoniated clock
cleaning solution.

Terwilliger warns
against using harsh
chemicals that can
damage brass or steel.
After cleaning, rinse
thoroughly with hot
water and dry
completely. Do not use
compressed air near
the delicate pivots.

Step 3:
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Inspectin

g and
Replacing

the

Suspensi

on Spring

This is where the 400
Day Clock Repair
Guide Charles
Terwilliger is
indispensable. Measure
the old spring (if intact)
or use the gauge to
determine the correct
thickness based on the
clock's specifications.
Install the new spring
carefully. Ensure the
spring is perfectly
straight and has no
kinks. The bottom
block that holds the
torsion pendulum must
be secured tightly.

Step 4:
Lubricatio
n

This is a controversial
area, but Terwilliger's
advice is clear: use
very little oil. A single
drop of synthetic clock
oil on each pivot is
usually sufficient. Over-
oiling attracts dust and
causes gumming. Do
not oil the pinions or
the teeth of the gears,
only the pivot holes.

Step 5:
Reassem
bly and
Timing
movement in reverse



order. Install the
torsion pendulum. Set
the clock on a perfectly
level surface. Wind the
mainspring fully. Adjust
the rating nut on the
bottom of the
pendulum to achieve
the correct rate.
Terwilliger's guide
provides precise
instructions on how
many turns per day
equal a certain rate
change.

ADVANCED
TECHNIQUES FROM
THE GUIDE

Beyond basic repair,
the 400 Day Clock
Repair Guide Charles
Terwilliger delves into
advanced topics that
truly set the master
restorer apart from the
amateur.

10

Replacing
Pivot
Wires

Sometimes, a pivot is
simply too worn to
function. Terwilliger
provides detailed
instructions on how to
drill out the old pivot,
insert a new wire, and
polish it to the correct
dimension. This is an
advanced skill but one
that is necessary for
preserving rare or
valuable clocks.

Bushing
Installatio
n

When the pivot holes in
the plates become
enlarged, bushings
must be installed.
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Terwilliger covers the
use of a bushing tool
and how to properly
ream and fit a bushing.
This ensures the gear
train runs true and
efficiently.

Mainsprin

9
Replacem

ent and
Care

Mainsprings can "set"
over time, losing their
power. Terwilliger
explains how to
measure the strength
of a mainspring and
when to replace it. He

also provides
instructions on
cleaning and re-

lubricating the
mainspring within the
barrel.
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These advanced topics
are covered
extensively in the 400
Day Clock Repair
Guide Charles
Terwilliger and are
essential reading for
anyone who wishes to
move beyond basic
maintenance.

PREVENTATIVE
MAINTENANCE
AND CARE

Once your 400-day
clock is running again,
proper care will ensure
it continues for years.
Here are some tips
derived directly from
Terwilliger's
philosophy.

e Keep it level: A
400-day clock is
extremely
sensitive to tilt.
Always use a
small spirit level
on the dome
base.

e Avoid moving



the clock while
running: If you
must move it,
stop the
pendulum first.
Moving the clock
while the
pendulum is
swinging can
damage the
suspension
spring.

e Wind it
regularly:
Unlike the name
suggests, a 400-
day clock does
not actually run
for 400 days on a
single wind. Most
modern versions
run for about one
year. Wind it
carefully, once a
year, using the
correct key.

e Keep it clean:
Dust is the
enemy. Keep the
glass dome clean
and avoid
exposing the

clock to smoke or
kitchen grease.

e Service it every
5 to 10 years:
Even with perfect
care, the
lubricant will
eventually dry
out. A
professional
cleaning and re-
oiling every
decade will
extend the life of
your clock
significantly.

Following this
maintenance schedule,
as advocated in the
400 Day Clock
Repair Guide Charles
Terwilliger, will keep
your clock ticking
reliably for
generations.

WHY THE GUIDE
REMAINS
RELEVANT TODAY

In an age of digital
information and online
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video tutorials, one
might wonder why a
printed book from the
mid-20th century
remains so highly
regarded. The answer
lies in its depth and
accuracy. The 400
Day Clock Repair
Guide Charles
Terwilliger authored
is not a collection of
tips; it is a complete
technical manual. It
explains the physics of
the torsion pendulum,
the mathematics of
gear ratios, and the
metallurgy of the
suspension spring in a
way that no other
resource does.

Furthermore, the guide

13

includes detailed
listings of thousands of
clock models, along
with the correct
suspension spring
specifications for each.
This database is
invaluable for
identifying a mystery
clock and sourcing the
correct parts.
Terwilliger's work has
been updated over the
years, but the core
principles remain
unchanged. For the
serious horologist,
there is simply no
substitute.

CONCLUSION

The journey of
repairing a 400-day
clock is one



