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When it comes to capturing the mesmerizing beauty beneath the waves, divers
and underwater photographers rely heavily on high-quality camera housings.
Aquatica, a renowned name in underwater imaging equipment, stands out for its
meticulous craftsmanship and innovative manufacturing process. Central to
their success is the beginning stage: transforming a solid rectangular block
into a precision-engineered underwater camera housing. This foundational step
sets the tone for durability, functionality, and the ability to withstand the
extreme pressures of underwater environments.

The Foundation: Starting with a Solid
Rectangular Block

At the heart of Aquatica's manufacturing process is the initial choice of raw
material—a solid block of high-grade aluminum or brass, depending on the
model. This raw material is selected for its strength, corrosion resistance,
and machinability, ensuring that the final product can endure the rigors of
deep-sea exploration.

Material Selection and Preparation

High-Quality Aluminum: Most Aquatica housings are made from marine-grade
aluminum, which offers excellent strength-to-weight ratio and corrosion
resistance.

Brass Components: For certain parts or specialized housings, brass may
be used due to its machinability and durability.

Preparation: The raw block is carefully inspected for internal flaws or
impurities, ensuring only the best material proceeds to machining.

Initial Machining: Shaping the Block
The manufacturing process begins with computer-aided design (CAD) models that



guide the precise removal of material through CNC (Computer Numerical
Control) machining. This advanced technology allows for high precision and
consistency.

Rough Cutting: The block is cut into a rough shape, establishing the
basic dimensions of the housing.

Refining: CNC machines then refine the shape, creating flat surfaces,
edges, and the initial cavities for components like viewports and
controls.

Ensuring Tolerance: Tight tolerances are maintained throughout, as even
slight deviations can compromise waterproof integrity.

Precision Machining: Crafting the Core
Components

Once the rough shape is established, detailed machining begins to create the
intricate features necessary for underwater photography.

Creating Watertight Seals and Ports

Viewports: Precision-machined openings are crafted for optical glass,
ensuring crystal-clear visibility while maintaining pressure integrity.

Control Dials and Buttons: Mounting points and openings for user
controls are meticulously machined to fit seals and waterproof
mechanisms.

O-Ring Grooves: Grooves are cut with exact dimensions to hold O-rings
securely, preventing water ingress.

Integrating Pressure-Resistant Features
The design includes features to withstand high pressure at depth:

Reinforced Corners and Edges: Machined with extra material or rounded to
distribute stress evenly.

Mounting Points: Heavy-duty threaded holes are added for mounting arms,



strobes, or other accessories.

Sealing Surfaces: Flat surfaces are machined to high precision to ensure
effective sealing with gaskets and O-rings.

Assembly and Finishing: Bringing Components
Together

After machining, the housing undergoes assembly, which involves integrating
various parts and applying finishing touches to ensure quality.

Surface Finishing and Corrosion Protection

Anodizing: The aluminum surfaces are anodized to provide additional
corrosion resistance and a sleek finish.

Polishing: External surfaces are polished to remove machining marks and
enhance aesthetic appeal.

Quality Checks: Each housing is inspected for surface imperfections,
dimensional accuracy, and seal integrity.

Sealing and Testing
The critical phase involves ensuring the housing is completely watertight.

O-Ring Installation: Precision-fitted O-rings are placed in grooves, and
the housing is assembled under controlled conditions.

Pressure Testing: The assembled housing is submerged in water or
pressurized chambers to simulate deep-sea conditions, checking for
leaks.

Adjustments: Any leaks or issues are addressed, and the housing may
undergo multiple testing cycles for guaranteed reliability.



Customization and Finalization

Once the basic housing passes all tests, it moves to the customization phase,
where additional features are added.

Adding Accessories and Controls

Viewports: Optical glass is mounted, often with anti-reflective coatings
for clarity.

Control Dials and Buttons: Custom knobs, triggers, and switches are
installed for user operation.

External Mounts: Brackets or attachment points for lights, strobes, or
other accessories are added.

Final Inspection and Quality Assurance
Prior to shipping, each housing undergoes rigorous testing and inspection:

Visual Inspection: Ensures surface quality and assembly accuracy.

Functionality Checks: Confirms all controls work smoothly and seals are
intact.

Pressure Testing: Final validation under simulated conditions.

Why the Manufacturing Process Matters

The detailed process—from starting with a solid rectangular block to
precision machining and rigorous testing—ensures that Aquatica’s underwater
camera housings are reliable, durable, and capable of performing under
extreme conditions. The use of CNC machining and high-grade materials
guarantees uniformity and precision, which are critical for maintaining
waterproof integrity at significant depths.

Advantages of Aquatica’s Manufacturing Approach

Durability: Robust construction withstands high pressure and collision



impacts.

Corrosion Resistance: Marine-grade materials and protective finishes
prevent deterioration.

Precision Fit: Tight tolerances ensure effective sealing and ease of
use.

Customizability: Ability to tailor housings for specific cameras and
accessories.

Conclusion

Aquatica’s commitment to quality begins right at the core of their
manufacturing process—starting with a solid rectangular block. Through
meticulous CNC machining, precise assembly, and rigorous testing, they
produce underwater camera housings that are trusted by divers and underwater
photographers worldwide. This process exemplifies how attention to detail at
every stage results in equipment capable of capturing the underwater world in
stunning clarity, regardless of depth or conditions. Whether exploring
vibrant coral reefs or deep-sea wrecks, Aquatica’s housings provide the
reliability and performance that enthusiasts depend on for their most
memorable underwater adventures.

Frequently Asked Questions

How does Aquatica start the manufacturing process of
their underwater camera housings?
Aquatica begins with a solid rectangular block of high-quality material,
which is meticulously machined to form the precise shape of the housing.

What materials does Aquatica typically use for
creating their underwater camera housings?
Aquatica primarily uses durable, corrosion-resistant materials like aluminum
or polycarbonate for their housings, starting from solid blocks to ensure
strength and longevity.

Why does Aquatica choose to start with a solid
rectangular block in manufacturing?
Starting with a solid block allows for precise machining and ensures the



structural integrity of the housing, which is critical for underwater
conditions.

How does the initial block shape influence the final
design of Aquatica's underwater housings?
Beginning with a rectangular block provides a stable foundation for detailed
machining, enabling the creation of complex, airtight, and watertight designs
tailored for divers.

What machining processes are involved after starting
with the solid block in Aquatica's manufacturing?
The process involves CNC milling, drilling, and shaping to carve out the
housing’s internal and external features, including ports, buttons, and
sealing surfaces.

How does Aquatica ensure quality and precision from
the initial block to the finished product?
They use advanced CNC machining, precise measurements, and rigorous quality
control checks throughout the process to maintain high standards.

Are there benefits to starting with a solid block
compared to other manufacturing methods?
Yes, starting with a solid block provides enhanced durability, better control
over tolerances, and the ability to customize designs for specific diving
needs.

What role does the initial solid block play in the
overall waterproofing capabilities of Aquatica's
housings?
The solid block ensures a robust, seamless structure that, when properly
machined and sealed, provides reliable waterproofing for underwater
photography.

Additional Resources
Aquatica Makes Underwater Camera Housings For Divers. The Process Begins With
A Solid Rectangular Block

In the realm of underwater photography, creating a reliable and durable
housing for cameras is both a science and an art. Aquatica, a renowned name
in the industry, has built its reputation on crafting high-quality underwater



housings that enable divers and photographers to capture stunning images
beneath the waves. At the core of this meticulous manufacturing process lies
a fundamental starting point: a solid rectangular block of premium material.
This approach ensures precision, durability, and a perfect fit for each
camera model. In this article, we delve into the intricate process of how
Aquatica transforms a simple block into a sophisticated underwater housing,
exploring each stage with technical depth and clarity.

From Raw Material to Precision-Cut Block

Selection of Material

The journey begins with the careful selection of raw material. Aquatica
primarily uses high-grade aluminum alloys and sometimes polycarbonate
composites, chosen for their strength-to-weight ratio, corrosion resistance,
and machinability. These materials are crucial for withstanding the harsh
conditions of underwater environments, including high pressures, saltwater
exposure, and physical impacts.

- Aluminum Alloys: Typically, marine-grade aluminum such as 6061 or 6082 is
used. These alloys provide excellent structural integrity, are lightweight,
and can be anodized for additional corrosion protection.
- Polycarbonate Composites: Used in certain models for lighter weight and
impact resistance, especially for compact or entry-level housings.

The raw material is supplied in large rectangular billets or blocks, which
are inspected for impurities, internal stresses, and uniformity to ensure
consistency in the manufacturing process.

Preparing the Raw Block

Before machining begins, the raw material undergoes preliminary preparation,
including:

- Cutting to Size: The billets are cut down to manageable sizes, often
slightly larger than the final dimensions, to allow for machining tolerances.
- Surface Cleaning: Ensuring the block is free from dirt, oils, or oxidation
that could interfere with machining accuracy.
- Initial Inspection: Verifying dimensions, checking for internal defects,
and confirming material properties.

This stage sets the foundation for precise machining, where any imperfections
can result in leaks or misalignments in the finished housing.



Precision Machining: Carving the Housing’s
Skeleton

Computer Numerical Control (CNC) Milling

At the heart of Aquatica’s manufacturing process is CNC milling, a highly
precise computer-controlled machining technique. The process involves:

- Design Input: Engineers create detailed CAD (Computer-Aided Design) models
of the housing, including all ports, button cutouts, and mounting points.
- Programming: These CAD models are translated into CNC programs that guide
multi-axis mills to carve the raw block with micron-level accuracy.
- Machining Process:
- Roughing: Removing excess material to outline the basic shape of the
housing.
- Semi-Finishing: Refining contours and defining key features such as lens
ports and bulkheads.
- Finishing: Achieving tight tolerances, smooth surface finishes, and precise
cutouts for O-rings, seals, and controls.

The CNC process ensures that every housing is a perfect mirror of the design
specifications, providing a tight seal and seamless fit for the camera.

Creating Critical Openings and Ports

During machining, special attention is paid to:

- Lens Ports: Precisely cut to accommodate specific lens sizes and glass
thicknesses, ensuring optical clarity.
- Control Access Points: Holes and slots for buttons, dials, and switches,
machined with high precision to ensure smooth operation underwater.
- Cable and Access Ports: For fiber optics, HDMI, or other connections,
designed to maintain waterproof integrity.

These features are machined with tolerances often within a few microns, vital
for maintaining the waterproof seal and operational functionality.

Surface Finishing and Sealing

Anodizing and Surface Treatment



Post-machining, the housings undergo surface treatment processes to enhance
corrosion resistance and aesthetic appeal:

- Anodizing: A process where an oxide layer is electrochemically grown on
aluminum surfaces, providing a durable, corrosion-resistant finish that also
allows for coloring.
- Surface Polishing: Achieving a smooth, matte, or glossy finish as per
design specifications, reducing micro-abrasions and facilitating easier
cleaning.

These treatments are critical for marine environments, where exposure to
saltwater can rapidly degrade unprotected metal.

Sealing Surfaces and Creating Waterproof Integrity

A key component of underwater housings is ensuring they are watertight:

- O-Rings and Gaskets: Precisely machined grooves are created during the
finishing process to seat high-quality silicone or Viton O-rings.
- Surface Flatness and Tolerance: Machined surfaces are held to strict
flatness specifications to ensure a uniform seal when the housing is
assembled.
- Threaded Ports: Machined with precision threads for ports, viewports, and
mounting points, ensuring they can be sealed tightly with appropriate
fittings.

The combination of meticulous machining and high-quality sealing materials
guarantees that the housing can withstand depths of hundreds of meters
without water ingress.

Assembly and Quality Control

Component Integration

Once the machined and finished parts are ready, they move to assembly:

- Insertion of Seals and O-Rings: Carefully seated into their respective
grooves.
- Mounting of Controls and Ports: Buttons, dials, and port inserts are
installed with attention to alignment and seal integrity.
- Testing for Fit and Function: Each component’s fit is verified, ensuring
smooth operation and proper sealing.



Pressure Testing and Leak Detection

To guarantee reliability, each housing undergoes rigorous quality control:

- Submersion Testing: The assembled housing is submerged in water or
pressurized with inert gases to detect leaks.
- Pressure Testing: Simulating depths up to the maximum rated depth,
verifying the integrity of seals and structural strength.
- Visual Inspection: Checking for surface defects, scratches, or
misalignments that could compromise waterproofing.

Only after passing these stringent tests is the housing approved for sale,
ensuring diver confidence in the product’s performance underwater.

Final Customizations and User Considerations

Adding Finishing Touches

Depending on the model, additional features are incorporated:

- Port Covers and Lenses: Optical glass or acrylic windows are bonded into
the port openings, often with anti-reflective coatings.
- Control Knobs and Handles: Ergonomically designed and machined to
facilitate underwater operation.
- Color Coding and Markings: For easy identification and personalization.

Compatibility and User Guidance

Manufacturers like Aquatica ensure each housing matches specific camera
models, considering:

- Dimensions and Controls: Precise measurements for camera size, lens
protrusion, and control access.
- Depth Ratings: Confirming the housing’s pressure resistance for various
diving conditions.
- User Manuals and Support: Providing guidance on assembly, maintenance, and
safe operation.

This meticulous process, starting from a solid block to a finely crafted
underwater housing, exemplifies the blend of engineering precision and
craftsmanship that defines Aquatica’s products.



Conclusion: The Craftsmanship Behind Underwater
Photography

The process of manufacturing underwater camera housings is a testament to
advanced engineering, material science, and quality craftsmanship. It all
begins with a solid rectangular block of high-grade material, which undergoes
precision CNC machining, surface treatment, and rigorous testing. Each step
is vital to ensure that the final product can withstand the demanding
underwater environment, providing photographers with a reliable tool to
explore the depths and capture the beauty of the underwater world. Aquatica’s
meticulous approach underscores the importance of precision in creating
equipment that not only protects valuable gear but also inspires confidence
in divers to push their creative boundaries beneath the waves.
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