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How To Make A Sundial

How to Make a Sundial

Structured This guide provides a comprehensive explanation of how to construct a sundial, covering
various types, materials, and techniques. It progresses from simple, easily achievable designs suitable
for beginners to more complex and accurate sundials for experienced hobbyists. The guide includes
detailed instructions, diagrams, and considerations for location, orientation, and seasonal adjustments.
Both horizontal and vertical sundial designs are discussed, along with the mathematical principles
underlying their operation. Finally, tips for enhancing aesthetic appeal and protecting the finished sundial
are offered. Sundial, construction, horizontal sundial, vertical sundial, gnomon, shadow, angle
of inclination, latitude, longitude, timekeeping, DIY, astronomy, solar time, equation of time,
crafting, woodworking, tools, design, decoration. Creating a sundial is a rewarding project that
combines craftsmanship with an understanding of basic astronomical principles. This guide offers step-
by-step instructions for building both horizontal and vertical sundials, emphasizing simplicity and
accuracy. It begins by explaining the key components – the gnomon (the shadow-casting element) and
the dial plate – and how they interact to measure solar time. The importance of accurate alignment based
on the geographical location is stressed, along with the calculation of crucial angles. Different materials
and construction methods are discussed, enabling readers to adapt the instructions to their individual
skills and resources. The guide then delves into the nuances of timekeeping, explaining the difference
between solar time and clock time, and addressing the equation of time – the slight discrepancy between
the two. Finally, ideas for incorporating artistic touches and ensuring longevity are provided, encouraging
readers to personalize their creations. By following these instructions, individuals of varying skill levels
can successfully construct a functional and visually appealing sundial, providing a fascinating glimpse
into the history of timekeeping. (Body of the text – would be approximately 1350 words here detailing the
construction of various sundial types with diagrams and explanations. This section would cover aspects
such as choosing the right location, calculating angles specific to longitude and latitude, selecting
materials (wood, stone, metal), constructing the gnomon and the dial plate, calibrating the time markings,
accounting for the equation of time, and adding finishing touches.) 10 Frequently Asked Questions
(FAQs): 1. What is a gnomon, and how important is its angle? The gnomon is the part of the sundial that
casts the shadow. Its angle must precisely match the latitude of the location for accurate timekeeping. 2.
What is the difference between a horizontal and a vertical sundial? A horizontal sundial has a flat dial
plate parallel to the ground, while a vertical sundial has a flat dial plate mounted vertically on a
wall or post. Each has different calculations for marking the hours. 3. How do I determine the
correct latitude and longitude for my location? You can use online mapping tools or GPS devices to
acquire the precise latitude and longitude coordinates of where the sundial will be placed. 4. What
materials are best for building a sundial? Durable materials like wood, stone, metal, or even sturdy plastic
can be used. The choice depends on aesthetic preference and desired longevity. 5. Can I build a simple
sundial without complex calculations? Yes, simple sundials can be constructed using readily available



online calculators that provide pre-calculated hour markings based on your location. 6. How do I account
for the equation of time? The equation of time is the difference between apparent solar time
(shown by the sundial) and mean solar time (shown by a clock). It can be incorporated by
adding a curve to the hour markings. 7. How accurate will my homemade sundial be? Accuracy
depends on the precision of construction and alignment. Small errors in the gnomon angle or
north-south alignment will lead to variations in timekeeping accuracy. 8. What tools will I need to
build a sundial? Depending on the complexity, tools may include measuring tools (ruler,
protractor, compass), cutting tools (saw, drill), marking tools (pencil, marker), and adhesive or
fasteners. 9. How can I calibrate my sundial to ensure accuracy? Calibration involves comparing
the sundial's readings with a reliable clock and correcting any time discrepancies by
adjusting the hour markers slightly (assuming there are no significant constructional errors).
10. How can I protect my sundial from the elements? Applying a sealant or weather-resistant coating can
prolong the lifespan of the sundial and protect it from damage caused by moisture, UV radiation, and
temperature fluctuations.

Craft Your Own sundial: A Timeless Piece of Engineering

In our fast-paced digital world, where every second is meticulously tracked by glowing screens, there’s a
certain romance in harkening back to a simpler time. A time when the sun, our most ancient clock,
dictated the rhythm of life. What better way to reconnect with this natural timepiece than by building your
very own sundial? This isn't just a charming garden ornament; it's a functional instrument, a piece of
history, and a rewarding DIY project. Whether you're a budding astronomer, a garden enthusiast, or
simply someone who appreciates the beauty of analog technology, learning how to make a sundial is an
incredibly satisfying endeavor. Making a sundial might seem like a daunting task, conjuring images of
complex astronomical calculations. But fear not! While precision is key for accuracy, the fundamental
principles are straightforward, and the construction can be surprisingly accessible. We'll guide you
through the process, from understanding the core concepts to selecting your materials and finally,
assembling your personal timekeeper. Get ready to harness the power of the sun and create a timeless
piece of art and science for your own backyard.

The Magic Behind the Sundial: Understanding the Basics

Before we dive into the "how-to," let's quickly demystify the magic. A sundial works by casting a shadow.
This shadow is cast by a component called the "gnomon," which is angled precisely to align with the
Earth's axis of rotation. As the Earth spins, the sun appears to move across the sky, causing the shadow
of the gnomon to sweep across a marked surface, the "dial plate," indicating the time. The key to an
accurate sundial lies in two crucial elements: the angle of the gnomon and its orientation. The angle of the
gnomon must equal the latitude of your location. This is because the Earth's axis is tilted at an angle
equal to our latitude relative to the plane of the Earth's orbit around the sun. By aligning the gnomon with
this axis, we ensure it points directly towards the celestial pole, allowing the shadow to move consistently
throughout the year. Furthermore, the gnomon needs to be aligned with true north (or true south in the
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Southern Hemisphere). This is different from magnetic north, which your compass points to. The
difference between true north and magnetic north is called magnetic declination, and it varies depending
on your location. Getting this alignment right is essential for your sundial to tell accurate time.

Choosing Your Sundial Style: From Simple to Sophisticated

There are several types of sundials, each with its own charm and complexity. For your first foray into
sundial making, we'll focus on a relatively simple yet effective design: the horizontal sundial. This is the
most common type and is well-suited for garden settings or flat surfaces. * Horizontal Sundial: This is
what most people picture when they think of a sundial. The dial plate is flat and horizontal, and the
gnomon is mounted at an angle. It's relatively easy to construct and install. * Vertical Sundial: This type
is mounted on a vertical surface, like a wall. The dial plate is angled, and the gnomon is typically
perpendicular to the wall. These can be aesthetically striking but require more careful planning for
placement. * Equatorial Sundial: In this design, the dial plate is parallel to the Earth's equator, and the
gnomon is perpendicular to it. This is the most accurate type for tracking time throughout the year, as the
sun's angle relative to the dial plate remains constant. However, it's often more complex to construct and
needs to be positioned very precisely. For our purposes, we'll be concentrating on building a reliable
horizontal sundial. It offers a great balance of aesthetic appeal, functional accuracy, and achievable DIY
effort.

Gathering Your Materials: What You'll Need

The beauty of making a sundial is that you can use a variety of materials, from natural elements to
manufactured ones. The choice often depends on your aesthetic preferences, budget, and the desired
durability of your sundial.

For the Dial Plate:

This is the surface where your hours will be marked. Consider these options: * Wood: A treated wooden
plaque or a smooth, flat piece of lumber can make a beautiful and natural dial plate. Ensure it's sealed to
protect it from the elements. Cedar or redwood are excellent choices for their natural durability. * Stone
or Slate: A flat piece of slate or a smoothly polished stone can be incredibly durable and add a rustic
charm to your garden. This is a fantastic option for a permanent installation. * Metal: Copper, brass, or
even aluminum can be used. These can be etched or engraved with hour lines. Metal requires more
specialized tools for working with but offers a very polished look. * Ceramic Tile: A large, flat ceramic tile
can also serve as a dial plate, especially if you're creating a mosaic.

For the Gnomon:

This is the shadow-casting element. It needs to be rigid and weather-resistant. * Metal Rod or Bar: A
piece of brass, copper, or steel rod works very well. The thickness should be proportionate to the size of
your dial plate. * Wooden Dowel: If your dial plate is wood, a matching wooden dowel can create a
cohesive look. Ensure it's well-sealed. * Thick Wire: For smaller, more delicate sundials, a sturdy piece



of wire can suffice.

Tools and Other Supplies: * Protractor and Ruler: Essential for marking precise angles and
measurements. * Compass: To find true north (we'll discuss this later). * Drill and Drill Bits: To
create a hole for the gnomon. * Screws or Adhesive: To securely attach the gnomon. *
Sandpaper: To smooth edges. * Sealant or Varnish: To protect wooden components. * Paint or
Engraving Tools: To mark the hour lines and numbers. * Calculator: For some basic
calculations. * Spirit Level: To ensure your dial plate is perfectly horizontal.

Step-by-Step Guide: Building Your Horizontal Sundial

Now, let's get down to the practicalities of building your sundial. This guide is for a typical
horizontal sundial.

Step 1: Determine Your Latitude

This is the most critical measurement. You can find your latitude by: * Online Search: Simply
search for "[Your City/Town] latitude." * GPS Device: Most smartphones and GPS devices will
show your current latitude. * Astronomical Almanac: For very precise measurements. Let's say
your latitude is 40 degrees North. This means your gnomon will need to be angled at 40
degrees from the horizontal.

Step 2: Prepare Your Dial Plate

* Cut to Size: Cut your chosen material to your desired size. A diameter of 12-18 inches is a
good starting point for a garden sundial. * Smooth Edges: Sand all edges smooth for safety
and aesthetics. * Seal and Finish: If using wood, apply several coats of outdoor-grade sealant
or varnish, allowing each coat to dry thoroughly. This will protect it from rain, sun, and insects.

Step 3: Construct and Mount the Gnomon

The gnomon is the heart of your sundial. * Calculate the Gnomon's Angle: As mentioned, the
angle of the gnomon with the dial plate must equal your latitude. * Cut the Gnomon: Cut your
chosen gnomon material to a length that will create a visible shadow across your dial plate.
The exact length depends on the size of your dial plate and how far you want the shadow to
extend. A good rule of thumb is about 2/3 the radius of your dial plate. * Create the Angle: This
is where precision comes in. You can either: * Cut an angled edge: If using a flat piece of metal
or wood for the gnomon, you can carefully cut an angle on one end that matches your latitude.
* Use a bracket: You can attach a triangular bracket to the gnomon and dial plate, ensuring the
correct angle. * Mark the Center: Find the exact center of your dial plate. * Drill a Hole: Drill a
hole at the center point, just large enough for your gnomon to fit snugly. * Attach the Gnomon:
Insert the gnomon into the hole. Ensure it's perfectly perpendicular to the dial plate along its
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length, with the angled edge pointing upwards and away from you (if you're in the Northern
Hemisphere). Secure it firmly with screws from underneath or with strong, weather-resistant
adhesive. Double-check that the gnomon is standing upright, at the correct angle.

Step 4: Mark the Hour Lines

This is where the sundial begins to tell time! * Determine True North: This is crucial for
accurate timekeeping. * Using a Compass and Declination: Find your local magnetic
declination online. Use your compass to find magnetic north, then adjust for the declination to
find true north. * Using the North Star (Polaris) in the Northern Hemisphere: On a clear night,
find Polaris. It’s the star that appears to stay stationary. In the Northern Hemisphere, Polaris is
very close to the direction of true north. * Align the Sundial: Once you've identified true north,
place your sundial in its permanent location. Use your spirit level to ensure the dial plate is
perfectly horizontal. Then, carefully rotate the entire sundial until the gnomon is pointing
directly towards true north (or true south in the Southern Hemisphere). You can temporarily
secure it in this position. * Mark the Noon Line: The line pointing directly towards true north
(or south) is your 12 o'clock noon line. Mark this line clearly on your dial plate. * Calculate and
Mark Other Hour Lines: This is where a bit of math comes in, but it's manageable. The sun
moves approximately 15 degrees per hour across the sky (360 degrees / 24 hours). * For each
hour before and after noon, you'll need to mark a line at an angle from your noon line. The
formula for the angle of the hour line (H) from the noon line is: `tan(H) = sin(Latitude) *
tan(Hour Angle)` where the Hour Angle is 15° for 1 PM, 30° for 2 PM, etc. (or -15° for 11 AM,
-30° for 10 AM). * Alternatively, and perhaps simpler for a horizontal sundial, you can use a
pre-made sundial hour line calculator online or consult a sundial guide that provides hour line
angles for specific latitudes. * Once you have your angles, use your protractor to mark each
hour line from the center, extending outwards. * Add Numbers: Clearly mark the
corresponding hour numbers next to each line. You can paint them, engrave them, or use
stencils. Remember to account for AM/PM if you extend the lines beyond the 12 o'clock mark.

Step 5: Fine-Tuning and Calibration * Test and Observe: On a sunny day, observe your
sundial. Compare its reading to a reliable clock. * The Equation of Time: You'll notice that your
sundial might not be perfectly accurate throughout the year. This is due to the Earth's
elliptical orbit and its axial tilt, which cause the apparent solar time (what your sundial shows)
to differ from mean solar time (what most clocks show). This difference is called the "Equation
of Time." * For increased accuracy, you can create an "analemma," a figure-eight shaped
curve that graphically represents the Equation of Time. You can superimpose this on your dial
plate or create a separate chart to adjust your sundial's reading. The analemma is quite
complex to draw accurately for a DIY project, but for most home sundials, the inherent
seasonal variation is part of its charm. * Daylight Saving Time: Remember that sundials tell
*solar* time, not standard time. You'll need to manually adjust for Daylight Saving Time by



adding an hour when it's in effect.

Placement is Key: Where to Put Your Sundial

The perfect spot for your sundial is one that receives direct sunlight for most of the day,
especially during the hours you'll be using it (typically from morning to late afternoon). Avoid
areas that are heavily shaded by trees or buildings. A level, open area is ideal. Ensure the
surface is stable and won't shift.

Maintaining Your Sundial: Keeping It Shining

Once your sundial is built and installed, it requires minimal maintenance. * Cleaning:
Periodically wipe down your dial plate and gnomon to remove dust, debris, or bird droppings.
* Resealing (Wood): If you used wood, you may need to reapply sealant or varnish every few
years to maintain its protection from the elements. * Realigning: If your sundial is disturbed or
shifted, you may need to re-establish its true north alignment.

The Enduring Appeal of a Sundial

Creating a sundial is more than just a craft project; it's an invitation to connect with the
celestial dance of our planet. It’s a tangible reminder of the ancient ways of tracking time, a
piece of history you can hold in your hands and place in your garden. As you watch the
shadow of your gnomon sweep across the dial plate, you're participating in a tradition that
has guided humanity for millennia. So, gather your materials, embrace the sunshine, and
embark on the rewarding journey of making your own timeless sundial. It's a project that will
bring both beauty and a deeper understanding of our place in the universe to your home.
Happy building!

Creating a sundial is a timeless endeavor that blends ancient wisdom with practical craftsmanship,
offering a unique way to connect with time as it moves across the sky. At its core, a sundial is a simple yet
elegant device that tells time using the position of the sun, relying on the shadow cast by a carefully
positioned gnomon—typically a straight rod or pole—mounted at an angle equal to the site’s latitude. This
alignment ensures that, as the sun traverses the heavens, the shadow shifts predictably, marking hours
with remarkable accuracy under clear daylight. The history of sundials stretches back thousands of
years, with early versions appearing in ancient Egypt and Babylonia, where people used vertical sticks or
obelisks to track time during the day. Over centuries, their design evolved—Roman sundials featured
hour lines adjusted for seasonal changes, while medieval European versions incorporated intricate
scales and decorative elements. Today, creating a sundial is not only a nod to the past but also a
meaningful hands-on project that brings sunlight, geometry, and history into daily life. To begin crafting a
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sundial, understanding your location’s latitude is fundamental. The gnomon must be angled at a degree
equal to that number—so a sundial in New York, at approximately 40 degrees north, requires a gnomon
inclined at 40 degrees. This precise orientation allows the shadow to move across a dial face in a way
that mirrors solar time, with hour lines carefully calibrated to account for the sun’s apparent path.
Whether constructing a small handheld version from wood or metal or building a larger outdoor
installation, precision in angle and alignment is essential for reliable timekeeping. Beyond basic
functionality, sundials offer profound benefits that extend beyond simple time measurement. They
encourage mindfulness, reminding us of the sun’s relentless journey and our place within the natural
cycle of day and night. In an age dominated by digital clocks and instant notifications, a sundial invites a
slower, more intentional relationship with time. Additionally, constructing one fosters appreciation for
geometry, shadow dynamics, and the science of astronomy—making it a valuable educational tool for
students and hobbyists alike. The applications of sundials span both practical and artistic realms. While
modern timekeeping favors electronic devices, sundials remain popular in gardens, parks, and
educational spaces as both functional art and cultural symbols. They serve as conversation starters,
connecting people to shared human traditions and the rhythms of nature. In sustainable design, solar
alignment principles echo in green architecture, showing how ancient methods continue to inspire
innovation. Looking ahead, the future of sundials appears promising as interest in analog timekeeping
and low-tech living grows. With advancements in digital fabrication and 3D printing, creating precise
sundials has become more accessible, enabling custom designs tailored to specific environments and
aesthetics. Moreover, integrating sundials into public installations fosters community engagement and
environmental awareness, turning time into a shared, tangible experience. As we seek balance between
technology and nature, crafting a sundial becomes more than a hobby—it becomes an act of rediscovery,
a quiet celebration of sunlight, shadow, and the enduring dance between earth and sky.

Most people do not set out with the intention of downloading a book. Usually, it starts with a small need. A
question that lingers longer than expected, a topic that keeps appearing in conversations, or a moment
when surface-level information simply is not enough. That is often when How To Make A Sundial enters
the picture.

At first, the goal might be modest. Read a chapter. Find one useful explanation. Move on. But having the
book available in PDF format quietly changes that intention. There is no rush to finish, no pressure to read
everything at once. The book sits there, ready, waiting for attention.

Reading begins to happen in fragments. A few pages in the morning while the day is still quiet. A
bookmarked section checked again in the afternoon. A highlighted paragraph revisited at night because it
suddenly makes more sense. These moments do not feel like formal study. They feel natural.

The layout remains familiar every time the file is opened. Pages look the same, headings stay where they
were, and visual cues help the mind remember. Over time, readers stop searching and start navigating
instinctively.

Notes appear almost without effort. A sentence stands out, so it gets highlighted. A thought forms, so it



gets written in the margin. Weeks later, those notes feel like messages left behind by an earlier version of
the reader.

Search tools quietly save time. Instead of flipping through pages or scrolling endlessly, one keyword
brings clarity. It turns the book into something useful long after the first read.

There is also a sense of relief in knowing the source is trustworthy. When a book comes from a reliable
platform, attention stays on understanding, not on questioning accuracy or safety.

For students, this kind of access feels stabilizing. Materials are always there, even when schedules are
chaotic. Studying becomes less about urgency and more about familiarity.

Professionals experience it differently. Certain sections become references. Others gain meaning only
after real-world experience catches up. The book grows alongside the reader.

Independent learners often appreciate the absence of structure. There is no deadline, no checklist.
Progress happens when curiosity returns, not when it is demanded.

Accessibility options quietly matter. Adjusting text size, using reading tools, or switching devices makes
the experience more comfortable without drawing attention to itself.

Files stay organized. Even after months, returning does not feel like starting over. The content feels
known, not overwhelming.

What stands out over time is how the relationship changes. How To Make A Sundial stops feeling like a
file that was downloaded. It becomes something familiar, something useful in quiet ways.

Sometimes, a passage read long ago suddenly feels relevant. A concept that once seemed abstract now
makes sense. Growth shows itself in these small moments.

Reading no longer feels like an obligation. It becomes something to return to when clarity is needed or
curiosity resurfaces.

In this way, learning slips into everyday life without announcement. The book does not demand attention.
It simply remains available.

And often, that quiet availability is what makes it valuable. Knowledge does not have to be chased when
it is already close at hand.
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Questions & Answers About how to make a sundial

No Question Answer

1 What's the easiest way to make a
sundial at home for beginners?

For a simple start, draw a circle on a piece of sturdy paper or
cardboard. Mark the cardinal directions (North, South, East,
West). Stick a straight, rigid object (like a pencil or straw)
through the center at an angle matching your latitude. Mark
the hours around the circle based on where the shadow falls
throughout the day.

2 Do I need to know my exact
latitude to make an accurate
sundial?

Yes, for a truly accurate sundial, knowing your latitude is
crucial. The angle of the 'gnomon' (the shadow-casting part)
must match your latitude to point towards the North Star (or
directly away from the South Pole), ensuring it casts
consistent shadows throughout the year.

3 What's the difference between a
horizontal and a vertical sundial?

A horizontal sundial has a flat, horizontal surface for marking
hours. A vertical sundial is mounted on a vertical surface,
like a wall. Horizontal sundials are more common for home
projects as they are easier to set up and align.

4 How can I make my homemade
sundial more weather-resistant?

Use durable materials like stone, metal, or weather-treated
wood for your sundial base and gnomon. Seal any painted
surfaces with a clear, waterproof sealant. Consider placing
your sundial in a sheltered spot to prolong its life.

5 My sundial isn't showing the
correct time! What could be
wrong?

Several factors can cause inaccuracies. Ensure your
gnomon is angled precisely to your latitude and pointing
towards true north (not magnetic north). Double-check that
you've marked the hours correctly based on the sun's
movement on a clear day, and that your sundial is on a level
surface.

How To Make A Sundial eBook Resource
How To Make A Sundial eBooks provide structured digital knowledge.

Core Discussion

Digital books help readers maintain productivity.

Practical Use

How To Make A Sundial eBooks support consistent study routines.



Conclusion

Digital reading improves access to information.

How To Make A Sundial eBooks help bridge the gap between theoretical concepts and practical
application.

How To Make A Sundial eBooks allow readers to highlight, annotate, and bookmark key sections,
enhancing long-term retention and review efficiency.

Content remains relevant through updates.

How To Make A Sundial eBooks align with modern productivity systems.

Reusable content supports ongoing education without repeated investment.

Reusable content supports long-term learning goals.

How To Make A Sundial eBooks contribute to sustainable learning practices by reducing paper
consumption.

This ensures learning continuity in low-connectivity situations.

Organizations incorporate How To Make A Sundial eBooks into onboarding and training programs.

How To Make A Sundial eBooks provide a structured and reliable way to consume knowledge in an
increasingly digital world.

Formal presentation supports serious study.

They represent a practical response to evolving learning expectations.

How To Make A Sundial eBooks help bridge the gap between theory and applied knowledge.

By eliminating physical constraints, How To Make A Sundial eBooks allow readers to focus entirely on
content rather than format.

Stability encourages confidence in materials.

Digital materials ensure consistent knowledge transfer across teams.

The searchable format of How To Make A Sundial eBooks makes it easier to locate specific information
without rereading entire chapters.

This flexibility allows knowledge acquisition to occur naturally throughout the day.

How To Make A Sundial eBooks reduce time spent validating information sources.

Extended focus improves comprehension and retention.

How To Make A Sundial eBooks support offline access, enabling uninterrupted learning without constant
internet connectivity.

How To Make A Sundial eBooks offer a practical solution for learners seeking depth without
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overwhelming complexity.

Repeated exposure reinforces mastery.

Many organizations incorporate How To Make A Sundial eBooks into internal training systems to ensure
standardized knowledge transfer.

Organizations adopt How To Make A Sundial eBooks to reduce training costs.

Educators use How To Make A Sundial eBooks to deliver standardized curricula.

Professionals often prefer How To Make A Sundial eBooks for reference-based learning.

How To Make A Sundial eBooks support lifelong learning initiatives.

Centralized content improves trust and reliability.

How To Make A Sundial eBooks enable rapid topic navigation through search features, bookmarks, and
hyperlinks, making them effective tools for problem-solving, reference, and focused research.

By offering structured content, How To Make A Sundial eBooks help learners build foundational
knowledge before advancing to more complex topics.

Educational institutions increasingly adopt How To Make A Sundial eBooks due to their scalability and
consistency.

Structured chapters help readers follow logical progressions.

Ultimately, How To Make A Sundial eBooks provide a stable, structured, and enduring approach to
knowledge preservation and learning.

How To Make A Sundial eBooks provide a reliable foundation for both academic study and practical
application.

Digital distribution ensures that learners receive identical content regardless of location.

Professionals rely on How To Make A Sundial eBooks to maintain relevance in rapidly evolving
industries.

Dedicated reading reduces multitasking.

Accessibility across age groups and experience levels enhances inclusivity.

How To Make A Sundial eBooks reduce dependency on continuous internet access.

By offering instant access, How To Make A Sundial eBooks eliminate delays often associated with
traditional publishing and physical distribution.

Many learners report improved focus when using How To Make A Sundial eBooks due to structured
presentation.

How To Make A Sundial eBooks provide consistent formatting that reduces cognitive load and improves
reading flow.



Learners often revisit How To Make A Sundial eBooks as reference materials.

The searchable format of How To Make A Sundial eBooks makes it easier to locate specific information
without rereading entire chapters.

Readers value How To Make A Sundial eBooks for their consistency in structure and presentation.

Readers can prioritize relevant sections without losing context.

How To Make A Sundial eBooks support incremental learning by breaking complex subjects into
manageable sections.

Clear organization guides readers from fundamentals to advanced topics.

By centralizing knowledge, How To Make A Sundial eBooks reduce the need to search across multiple
fragmented resources.

Entire libraries can be accessed from a single device.

Many learners appreciate How To Make A Sundial eBooks for their ability to consolidate large amounts
of information into structured formats.

Readers benefit from How To Make A Sundial eBooks by reducing distractions commonly found in
unstructured online content.

How To Make A Sundial eBooks encourage methodical learning approaches.

Logical sequencing reduces cognitive overload.

Many professionals rely on How To Make A Sundial eBooks for skill development, ongoing education,
and quick reference during real-world application.

How To Make A Sundial eBooks help establish sustainable learning routines by lowering the friction
between intent and action. When information is immediately accessible, learners are more likely to follow
through on their educational goals.

Integration with calendars, reminders, and notes enhances learning consistency.

The structured chapters of How To Make A Sundial eBooks guide readers through progressive learning
stages.

How To Make A Sundial eBooks support intentional learning by encouraging focused reading.

How To Make A Sundial eBooks encourage consistent engagement by lowering barriers to entry.

The portability of How To Make A Sundial eBooks ensures access across devices such as smartphones,
tablets, and laptops.

The accessibility of How To Make A Sundial eBooks supports lifelong learning by making knowledge
available to users at any stage of their personal or professional development.

They offer continuity amid change.
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Quick access to organized material improves decision-making efficiency.

Search functionality enhances review and recall.

Routine engagement builds learning momentum.

Digital How To Make A Sundial books allow access across multiple devices, enabling seamless
transitions between desktop, tablet, and mobile reading environments without disrupting learning
continuity.

Predictability improves reading efficiency.

How To Make A Sundial eBooks enable learning across multiple contexts, including work, travel, and
home environments.

How To Make A Sundial eBooks align with structured knowledge systems.

Readers benefit from How To Make A Sundial eBooks by gaining instant access to organized material.

How To Make A Sundial eBooks enable consistent formatting, which improves reading flow.

Reduced paper usage contributes to environmental efficiency.

Centralized information reduces redundancy and confusion.

How To Make A Sundial eBooks improve long-term usability by remaining searchable.

Offline functionality ensures uninterrupted learning regardless of connectivity.

Reliable content builds trust.

Structure enhances clarity.

How To Make A Sundial eBooks align with documentation-driven workflows.

How To Make A Sundial eBooks are cost-effective solutions for learners seeking high-value educational
resources.

How To Make A Sundial eBooks are effective tools for refreshing knowledge before projects, meetings,
or assessments.

How To Make A Sundial eBooks help bridge the gap between theoretical concepts and practical
application.

The digital nature of How To Make A Sundial eBooks makes distribution fast and efficient, enabling
instant access to updated information without the delays associated with print publishing.

How To Make A Sundial eBooks help learners manage complex information.

Students often prefer How To Make A Sundial eBooks because they integrate easily with digital note-
taking and productivity systems.

Educators use How To Make A Sundial eBooks to deliver standardized curricula.

Uniform presentation helps maintain focus during extended study sessions.



How To Make A Sundial eBooks are suitable for individual learners, teams, and organizations seeking
scalable education tools.

Reduced paper usage contributes to environmental efficiency.

Businesses leverage How To Make A Sundial eBooks to onboard new employees efficiently and
consistently.

Compatibility with devices enhances accessibility.

This autonomy encourages deeper understanding and reduces learning-related stress.

Continuous engagement with How To Make A Sundial eBooks helps reinforce habits that lead to long-
term intellectual growth.

How To Make A Sundial eBooks align with documentation-driven workflows.

The convenience of How To Make A Sundial eBooks supports long-term educational goals alongside
professional responsibilities.

Readers can prioritize relevant sections without losing context.

How To Make A Sundial eBooks help maintain focus in distraction-heavy digital environments.

Educators use How To Make A Sundial eBooks to deliver standardized curricula.

How To Make A Sundial eBooks are commonly used in digital education environments due to their
scalability, consistency, and ease of distribution.

Ultimately, How To Make A Sundial eBooks represent a scalable, efficient, and future-oriented approach
to knowledge delivery.

Learners often revisit How To Make A Sundial eBooks as reference materials.

How To Make A Sundial eBooks enable rapid topic navigation through search features, bookmarks, and
hyperlinks, making them effective tools for problem-solving, reference, and focused research.

The structured format of How To Make A Sundial eBooks helps learners follow logical progressions from
basic concepts to advanced applications.

Baseline knowledge supports independent research.

By offering structured content, How To Make A Sundial eBooks help learners build foundational
knowledge before advancing to more complex topics.

Beginners and advanced learners alike benefit from flexible content depth.

Controlled publishing reduces misinformation.

The adaptability of How To Make A Sundial eBooks makes them suitable for diverse audiences.

This autonomy encourages deeper understanding and reduces learning-related stress.

Organizations rely on How To Make A Sundial eBooks for knowledge preservation.
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Digital materials ensure consistent knowledge transfer across teams.

How To Make A Sundial eBooks support offline access, enabling uninterrupted learning without constant
internet connectivity.

Organizations often adopt How To Make A Sundial eBooks as part of internal training programs due to
their scalability and cost efficiency.

Reduced paper usage contributes to environmental efficiency.

Digital How To Make A Sundial books allow access across multiple devices, enabling seamless
transitions between desktop, tablet, and mobile reading environments without disrupting learning
continuity.

Structure enhances clarity.

How To Make A Sundial eBooks support lifelong learning initiatives.

How To Make A Sundial eBooks can be accessed offline after download, ensuring uninterrupted learning
even without internet access.

How To Make A Sundial eBooks allow readers to highlight, annotate, and bookmark key sections,
enhancing long-term retention and review efficiency.

Many organizations incorporate How To Make A Sundial eBooks into internal training systems to ensure
standardized knowledge transfer.

How To Make A Sundial eBooks encourage self-directed learning by giving readers control over pacing,
sequencing, and depth of exploration.

How To Make A Sundial eBooks provide a reliable baseline for further exploration.

This autonomy encourages deeper understanding and reduces learning-related stress.

How To Make A Sundial eBooks are widely used for independent learning and long-term reference,
allowing readers to access structured information without physical limitations. Digital formats support
consistent knowledge acquisition across various learning environments.

Many organizations incorporate How To Make A Sundial eBooks into internal training systems to ensure
standardized knowledge transfer.

Organizations adopt How To Make A Sundial eBooks to reduce training costs.

As digital learning expands, How To Make A Sundial eBooks maintain relevance.

Students often find How To Make A Sundial eBooks easier to integrate into academic routines because
they can be accessed across multiple devices.

Readers benefit from How To Make A Sundial eBooks by gaining instant access to organized material.

Logical sequencing reduces cognitive overload.

Digital How To Make A Sundial books allow access across multiple devices, enabling seamless



transitions between desktop, tablet, and mobile reading environments without disrupting learning
continuity.

Learners using How To Make A Sundial eBooks often report improved focus due to the organized
presentation of information.

How To Make A Sundial eBooks are widely used for independent learning and long-term reference,
allowing readers to access structured information without physical limitations. Digital formats support
consistent knowledge acquisition across various learning environments.

Quick access to organized material improves decision-making efficiency.

Digital learning with How To Make A Sundial eBooks reduces reliance on fragmented external resources.

Readers often experience higher consistency when learning with How To Make A Sundial eBooks
compared to traditional formats, as digital access removes common barriers such as location and time
constraints.

Digital distribution enhances reach and consistency.

Digital permanence ensures that How To Make A Sundial content remains accessible without physical
degradation.

Focused presentation improves engagement and comprehension.

How To Make A Sundial eBooks are effective tools for refreshing knowledge before projects, meetings,
or assessments.

Updates can be deployed without reprinting or redistribution delays.

Sharing How To Make A Sundial
Sharing How To Make A Sundial with others can be a positive way to spread knowledge, encourage
learning, and build communities around shared interests. However, responsible and legal sharing is
essential to respect copyright laws and support the authors and publishers who create valuable content.
Understanding what can and cannot be shared helps prevent legal issues and ensures ethical use of
digital materials.

In general, only free, open-access, or public domain versions of How To Make A Sundial may be shared
freely. Public domain works are no longer protected by copyright and can be distributed without
restrictions. Many classic texts, government publications, and educational resources fall into this
category. Trusted platforms such as public libraries and reputable digital archives clearly label content
that is legally shareable.

For copyrighted or paid editions of How To Make A Sundial, direct file sharing is usually prohibited.
Instead of sending copies, it is best to share official purchase links, publisher pages, or authorized
platforms where others can obtain the book legally. Recommending a book through legitimate channels
supports content creators and ensures that readers receive accurate and complete versions.
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Many eBook platforms provide built-in sharing features that allow limited access, previews, or
recommendations without violating copyright. Some services even support temporary lending or family
sharing within defined rules. Always review the platform’s terms of use before sharing any content related
to How To Make A Sundial.

Ethical considerations when sharing
Beyond legal requirements, ethical considerations play an important role. Sharing unauthorized copies
can harm authors and publishers by reducing potential income and discouraging future content creation.
Supporting legal distribution ensures that high-quality How To Make A Sundial materials continue to be
produced and updated. Ethical sharing builds trust and sustainability within reading and learning
communities.

Finding Reviews
Reading reviews is one of the most effective ways to choose the best edition of How To Make A Sundial.
With many versions, formats, and publishers available, reviews help readers avoid low-quality or poorly
formatted editions and focus on content that meets their expectations.

Online bookstores often feature customer reviews and ratings that provide insights into readability,
formatting quality, and overall satisfaction. Paying attention to detailed reviews can reveal common
issues such as missing pages, poor editing, or compatibility problems with certain devices. Reviews that
mention specific strengths or weaknesses are especially useful when selecting a digital version of How
To Make A Sundial.

Community-driven platforms such as Goodreads, Reddit, and specialized forums offer additional
perspectives. These communities allow readers to discuss content in depth, compare editions, and share
personal experiences. Recommendations from experienced readers or subject-matter enthusiasts can be
particularly valuable when choosing educational or technical How To Make A Sundial materials.

Professional reviews from blogs, academic journals, or reputable websites can also provide objective
evaluations. These reviews often focus on content accuracy, relevance, and usefulness, making them
helpful for students and professionals who rely on reliable information.

Evaluating review credibility
Not all reviews carry the same level of reliability. When reading reviews, consider the reviewer’s
background, level of detail, and consistency with other feedback. Multiple reviews highlighting similar
strengths or weaknesses usually indicate a genuine pattern. Avoid relying solely on extreme opinions and
instead look for balanced assessments that discuss both pros and cons of the How To Make A Sundial
edition.

Using Audiobooks
Audiobooks offer an alternative way to experience How To Make A Sundial content and are increasingly



popular among modern readers. Instead of reading text, users listen to narrated versions, allowing them
to engage with content while performing other tasks. Audiobooks are especially useful during commuting,
exercising, or completing routine activities.

Platforms such as Audible, Google Audiobooks, Apple Books, and Scribd offer professionally narrated
audiobooks of many How To Make A Sundial titles. These versions often feature high-quality narration,
clear pronunciation, and structured pacing that enhances understanding. Some audiobooks also include
chapter navigation, bookmarks, and playback speed controls for added convenience.

For public domain works, platforms like LibriVox provide free audiobooks narrated by volunteers. While
narration quality may vary, LibriVox remains a valuable resource for accessing classic or open-access
versions of How To Make A Sundial without cost. Listening to samples before committing to a full
audiobook can help ensure a comfortable listening experience.

Audiobooks are particularly beneficial for auditory learners or individuals with visual impairments. They
also help reduce screen time, making them a healthy alternative for extended content consumption.
However, audiobooks may not be ideal for detailed study that requires frequent referencing, highlighting,
or visual analysis.

Combining audiobooks with text
Many readers find value in combining audiobooks with digital or printed text. Listening while following
along in the text can improve comprehension and retention. Others use audiobooks for initial exposure
and then refer to the text version of How To Make A Sundial for deeper study. This multi-format approach
maximizes flexibility and learning efficiency.

Tracking Progress
Tracking reading progress is a powerful way to stay motivated and organized when engaging with How
To Make A Sundial. Monitoring progress helps readers set goals, manage time effectively, and reflect on
what they have learned. Whether reading for leisure, study, or professional development, tracking tools
enhance accountability and consistency.

Apps such as Goodreads, StoryGraph, and LibraryThing allow users to log books, track reading status,
write reviews, and set annual or monthly reading goals. These platforms also offer personalized
recommendations based on reading history, making it easier to discover related How To Make A Sundial
materials.

For readers who prefer a more customized approach, spreadsheets or note-taking apps can serve as
effective tracking tools. Creating a simple reading log that includes dates, chapters completed, key notes,
and personal reflections helps organize learning and maintain focus. Digital notes can be linked directly to
highlighted sections within How To Make A Sundial for easy reference.
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Using tracking for study and research
For academic or professional purposes, tracking progress goes beyond simple completion. Recording
insights, questions, and references while reading How To Make A Sundial creates a structured
knowledge base that can be revisited later. This approach supports deeper understanding and improves
long-term retention of information.

Tracking tools also help identify patterns in reading habits, such as preferred formats or optimal reading
times. Understanding these patterns allows readers to adjust their routines for better productivity and
enjoyment.

Community engagement and motivation
Sharing progress within reading communities can increase motivation and accountability. Many platforms
allow users to join reading challenges, discussion groups, or book clubs centered around specific topics
or genres. Engaging with others who are also reading How To Make A Sundial fosters discussion, insight
exchange, and a sense of shared purpose.

However, sharing progress should always respect privacy preferences. Users can choose what
information to make public and what to keep personal. Balanced participation ensures that tracking
remains a supportive tool rather than a source of pressure.

Final thoughts on sharing and managing How To Make A Sundial
Responsible sharing, informed selection, and effective tracking are key aspects of enjoying How To
Make A Sundial in the digital age. By respecting copyright, relying on trusted reviews, exploring
audiobooks, and monitoring reading progress, readers can create a well-rounded and ethical reading
experience. These practices not only enhance personal understanding but also contribute to a
sustainable and supportive reading ecosystem built around high-quality How To Make A Sundial content.

Crafting Time: A Detailed Guide on How to Make a Sundial

In an age of instant digital timekeeping, the allure of the sundial lies in its elegant simplicity and deep
connection to the celestial dance of the sun. More than just a charming garden ornament, a sundial is a
functional astronomical instrument that has marked the passage of time for millennia. Understanding
how to make a sundial not only offers a rewarding craft project but also a tangible lesson in the Earth's
rotation and the sun's apparent movement across the sky. This comprehensive guide will walk you
through the process, from understanding the fundamental principles to constructing your own functional
timepiece.

The Science Behind the Shadow: Understanding Sundial Basics

Before we delve into the practicalities of construction, it's crucial to grasp the science that makes a
sundial work. A sundial consists of two primary components: the gnomon and the dial plate. The



gnomon is the part that casts the shadow, typically a triangular or rod-like structure. The dial plate is the
surface onto which the shadow falls, marked with hour lines.

The accuracy of a sundial depends on several key factors:

The Angle of the Gnomon: For an accurate sundial that tells local apparent time, the gnomon must1.
be aligned with the Earth's axis of rotation. This means its angle relative to the horizontal dial plate
should be equal to the latitude of the sundial's location. For example, if you live at 40 degrees North
latitude, your gnomon should be angled at 40 degrees.
The Orientation of the Gnomon: The edge of the gnomon that casts the shadow (known as the2.
style) must point directly towards the celestial pole. In the Northern Hemisphere, this means pointing
towards Polaris (the North Star). In the Southern Hemisphere, it points towards the South Celestial
Pole.
The Shape and Placement of Hour Lines: The hour lines on the dial plate are not evenly spaced.3.
Their positions are determined by the sun's declination and the observer's latitude. As the Earth
rotates, the sun's apparent path across the sky changes throughout the year, influencing the shadow's
position.

It's important to note that a sundial tells local apparent time (also known as sundial time), which can
differ from clock time due to factors like the Equation of Time and the local meridian. However, for a
simple and educational project, creating an accurate sundial is an achievable and fascinating goal.

Choosing Your Sundial Type: Equatorial vs. Horizontal

There are various types of sundials, each with its own design and method of construction. For beginners,
two of the most common and accessible types are the equatorial sundial and the horizontal sundial.

The Equatorial Sundial: Simplicity and Elegance

The equatorial sundial is arguably the simplest to construct and understand. Its dial plate is parallel to the
Earth's equator, and the gnomon is a straight rod perpendicular to the dial plate. The hour lines on the
dial plate are evenly spaced (15 degrees apart), representing one hour of rotation.

Advantages:

Evenly spaced hour lines simplify marking.1.
The gnomon is aligned with the Earth's axis, making its angle straightforward to set.2.

Disadvantages:

Requires a bit more space to set up as the dial plate is vertical.1.
The shadow is cast by a thin rod, which can sometimes be less distinct than a broader gnomon.2.

The Horizontal Sundial: Classic Garden Appeal

The horizontal sundial is perhaps the most recognizable, with its flat dial plate positioned horizontally.
The gnomon, often a triangular shape, is angled to match the local latitude and points towards the
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celestial pole.

Advantages:

Visually appealing and easily integrated into garden landscapes.1.
The shadow is cast by a broader gnomon, making it easier to read.2.

Disadvantages:

Marking the hour lines is more complex, requiring calculations or templates based on latitude.1.
Careful alignment is crucial for accuracy.2.

For this guide, we will focus on the construction of a horizontal sundial, as it offers a classic aesthetic
and a rewarding challenge for those interested in making their own timekeeping device.

Materials and Tools for Your Sundial Project

The beauty of making a sundial is its adaptability. You can use a wide range of materials, from basic
wood and cardboard to more durable stone or metal. Here's a list of common materials and tools:

Essential Materials:

For the Dial Plate: Plywood, MDF, thick cardboard, slate tile, granite, or even a sturdy piece of metal.1.
For the Gnomon: A sturdy piece of wood (e.g., a triangular block), metal rod, or even a thick, rigid2.
plastic.
Fasteners: Wood glue, strong adhesive, screws, or bolts depending on your chosen materials.3.
Marking Tools: Pencil, marker, engraving tools, or paint.4.
Finishing Supplies: Sandpaper, varnish, paint, or sealant to protect your sundial from the elements.5.

Essential Tools:

Measuring Tools: Ruler, measuring tape, protractor.1.
Cutting Tools: Saw (for wood), craft knife (for cardboard), or a stone-cutting tool if using stone.2.
Drilling Tools: Drill and appropriate drill bits (if needed for fasteners).3.
Safety Gear: Safety glasses, gloves.4.
Compass: To determine true North.5.

Step-by-Step Guide: Making a Horizontal Sundial

Let's begin the exciting process of building your own horizontal sundial. Remember to work carefully and
measure twice, cut once!

Step 1: Determine Your Latitude

This is the most critical step for the accuracy of your sundial. You can find your latitude using online
resources, a GPS device, or by consulting a map. For example, if you are in New York City, your latitude
is approximately 40.7 degrees North.



Step 2: Design and Cut Your Dial Plate

Decide on the size and shape of your dial plate. A square or circular plate is common. Cut your chosen
material to size. Ensure the surface is smooth and flat.

Step 3: Construct the Gnomon

The gnomon needs to have an edge (the style) that is precisely angled to your latitude and points towards
the celestial pole. For a horizontal sundial, the gnomon is typically a right-angled triangle. The angle
between the hypotenuse (the style) and the base of the triangle (which will be parallel to the dial plate's
surface) should be equal to your latitude. If you are in the Northern Hemisphere, the gnomon should be
oriented to point North. If in the Southern Hemisphere, it should point South.

Tip: If you're using wood, you can cut a triangular piece. A handy trick is to use a protractor and a ruler to
mark the angle on a piece of wood and then cut it out.

Step 4: Mark the Hour Lines (The Tricky Part!)

This is where the science of sundials comes into play. The hour lines on a horizontal sundial are not
evenly spaced. They are determined by the hour angle and your latitude.

Method 1: Using Online Calculators or Templates

The easiest way to get accurate hour lines is to use online sundial generators or templates. You'll input
your latitude, and the tool will provide you with a printable template of the hour lines. You can then trace
these onto your dial plate. Search for "sundial hour line calculator" or "horizontal sundial template" online.

Method 2: Manual Calculation (for the dedicated enthusiast)

If you're feeling adventurous, you can calculate the positions of the hour lines yourself. The formula for
the angle (A) of an hour line from the noon line is:

tan(A) = sin(latitude) * tan(hour angle)

Where the hour angle is 15 degrees for each hour away from noon (e.g., 1 PM is 15 degrees, 2 PM is 30
degrees, etc.). Remember to convert degrees to radians for trigonometric functions if using programming
languages or calculators that require it.

Practical Marking:

Find the center of your dial plate. This will be the point where the gnomon's style intersects the plate.1.
Draw a line from the center that will represent the 12 o'clock (noon) line. This line should be oriented2.
towards true North (or South in the Southern Hemisphere) when the sundial is installed.
Using your calculated angles or template, mark the positions of the other hour lines radiating from the3.
center.
Label each hour line clearly.4.
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Step 5: Attach the Gnomon

The gnomon should be securely attached to the dial plate. The base of the triangular gnomon should lie
flat on the dial plate, with the style (the angled edge) pointing upwards and outwards. The point where the
style meets the dial plate is crucial; it must align with the center of your hour lines.

Ensure the gnomon is perfectly perpendicular to the dial plate's surface when viewed from the side, and
its angled edge is precisely at your latitude. Use strong adhesive, screws, or bolts for a secure
attachment.

Step 6: Finishing Touches and Protection

Once the gnomon is attached and the hour lines are marked, it's time to finish your sundial. Sand down
any rough edges. You can paint the dial plate, engrave the hour lines, or seal it with varnish to protect it
from weather damage. If you're using outdoor materials like stone or treated wood, this step is vital for
longevity.

Installation and Calibration: Making Your Sundial Work

Making the sundial is only half the battle; proper installation and calibration are essential for it to tell
accurate time.

Finding True North (or South)

This is paramount for your sundial's accuracy. Magnetic North (indicated by a compass) is not the same
as True North. The difference is called magnetic declination, which varies by location and changes over
time.

Methods for finding True North:

Using the North Star (Polaris): In the Northern Hemisphere, Polaris is very close to the celestial1.
pole. You can find it and align your sundial with it.
Using the Sun at Local Noon: Local noon is when the sun is at its highest point in the sky. You can2.
observe the shadow cast by a vertical object (like a plumb bob) at this moment. The shadow will be
shortest and point directly North (or South). You can find local noon by consulting an astronomical
almanac or using online calculators.
Using a Smartphone App: Many compass apps on smartphones can now display True North by3.
using your phone's GPS and internal sensors.

Positioning Your Sundial

Place your sundial on a level, stable surface in a location that receives direct sunlight for most of the day.
The dial plate should be perfectly horizontal.

Alignment:

Rotate the entire sundial until the gnomon's style is pointing directly towards True North (or South in the



Southern Hemisphere). The 12 o'clock hour line should be aligned with the direction of True North (or
South).

Understanding the Differences: Sundial Time vs. Clock Time

Your sundial will tell local apparent time. This will likely differ slightly from your clock time due to:

Equation of Time: The Earth's elliptical orbit and axial tilt cause the sun's apparent speed across the1.
sky to vary throughout the year. This difference can be up to 16 minutes.
Longitude Correction: Your sundial shows time based on your specific meridian. Standard time2.
zones are based on a central meridian. If your location is east or west of that central meridian, there
will be a time difference.

To get clock time from your sundial, you'll need to apply these corrections. You can find charts for the
Equation of Time and your longitude correction online.

Beyond the Basics: Advanced Sundial Projects

Once you've mastered the horizontal sundial, the world of horology and astronomy opens up. Consider
exploring:

Vertical Sundials: Designed to be mounted on walls.1.
Analemmatic Sundials: Where the hour lines are elliptical, and the observer's position changes2.
seasonally.
Cylindrical Sundials: Where the hour lines are marked on a cylindrical surface.3.
Portable Sundials: Smaller, foldable designs for travel.4.
Using Stone or Metal: For a more permanent and impressive sundial.5.

Creating a sundial is a journey that connects you to ancient timekeeping practices and the fundamental
movements of our solar system. It’s a project that offers both intellectual stimulation and the satisfaction
of building something both beautiful and functional. So, gather your materials, embrace the sun's journey,
and craft your own piece of celestial time.
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