1. Overview
Product/Method Name:
Single-Unit Tool Holder Device for Easy Clamping and De-Clamping
Patent Type:
Product Patent / Mechanical Device
Industry:
Precision Tooling, CNC Machining Equipment, Metalworking Accessories
Licensing Opportunity:
The invention is available for licensing in India countries with strong manufacturing industries. However, the product have global impact as strong market in Japan, Germany, USA, China, and South Korea.  These markets have high CNC machine adoption and strong demand for precision tool-holding solutions. The design’s simplicity, zero-torque leakage, and maintenance-free architecture make it suitable for mass-scale industrial use.
Abstract / Short Description:
This invention provides a single-unit tool holder designed to clamp and de-clamp cutting tools efficiently using an integrated bevel gear and pinion mechanism. Unlike traditional multi-piece tool holders that suffer from misalignment, torque leakage, and high maintenance, this device is constructed as one solid body, ensuring perfect verticality, uniform gripping force, and significantly reduced manufacturing and maintenance costs.
The user operates the clamping system through a bevel gear arrangement, enabling quick, smooth, and precise tool changes. The design eliminates component misalignment and is ideal for high-speed, high-precision CNC machining environments.

2. Problem Addressed
Key Challenges in Tool Holding:
Multi-Piece Body Limitations:
Conventional tool holders consist of two or more assembled components that frequently lose alignment, causing vibration, run-out, and machining inaccuracies.
Torque Leakage:
The joints in traditional tool holders cause torque loss, reducing tool gripping strength and causing tool slippage during high-speed cutting.
High Manufacturing and Maintenance Cost:
Existing designs require separate machining, alignment, and polishing of multiple components, making production expensive and maintenance complex.
Slow Tool Changing:
Traditional systems require multiple tools or complicated operations for tightening and loosening the holder, reducing productivity on the shop floor.
Restricted Deep Machining:
Joint structures and external flanges limit the usable adapter length, making it unsuitable for long-reach or deep-cavity machining.

The Invention’s Approach:
Single-Unit Structure:
Eliminates alignment issues, torque leakage, and the need for re-polishing or realignment.
Integrated 1:1 Miter Gear System:
Offers smooth, efficient clamping and de-clamping with minimal force.
Low-Friction Engineering:
Reduces wear, increases durability, and improves operational smoothness.
Universal Industrial Fit:
Supports deep machining, high precision, and consistent performance across CNC platforms.

3. The Invention as a Solution
How It Works (Key Features Based on Claims):
One-Piece Holder Body:
The entire tool holder is machined as a single solid structure to maintain perfect verticality and eliminate torque leakage.
Bevel Gear–Pinion Assembly:
A miter gear (1:1 ratio) engages with a pinion to rotate the internal draw screw, enabling controlled inward and outward movement of the taper collet.
Taper Collet with Uniform Gripping:
As the draw screw retracts, the collet compresses uniformly around the tool shank, providing strong 360° grip.
Retaining Rings & Friction-Reduced Surfaces:
Low-friction washers and precision-machined interfaces reduce operational resistance and extend the life of internal components.
Smooth Clamping/De-Clamping Operation:
The user applies force through the external pinion, making the mechanism easy, quick, and reliable even in high-frequency tool change environments.

4. Addressing a Major Gap in Prior Art
Existing Gaps:
Alignment Failure in Multi-Piece Designs:
Older systems cannot maintain long-term alignment, resulting in poor precision and vibration.
Torque Loss at Body Interfaces:
Traditional holders suffer torque leakage due to their sectional construction.
Over-Complicated Mechanisms:
Prior art includes retractable members, multi-angled components, and complex assemblies that increase wear and maintenance burden.
Deep Machining Limitations:
Flange rings and multi-piece joints reduce usable length and limit deep-reach operations.

How This Invention Bridges the Gap:
Structural Reinvention:
A completely unified body eliminates all alignment-related issues and torque leakage.
Simplified High-Precision Mechanism:
The bevel gear system provides high efficiency with fewer components and reduced friction.
Reduced Manufacturing & Maintenance Costs:
A single-unit design minimizes machining steps, lowers production costs, and eliminates realignment requirements.
Improved Machining Capability:
Full adapter length is usable, enabling deep cavity machining—something prior designs could not achieve.

5. Market Potential & Licensing Opportunity
Global Market Potential:
The global tool-holder market is valued at USD 1.36–1.6 billion, projected to grow to USD 2.2–2.4 billion in 5–7 years due to increasing CNC machine adoption and demand for high-precision tooling.
India Market Potential:
India’s tool-holder market is estimated at USD 120–170 million, expected to reach USD 180–250 million in the coming years owing to growth in automotive, aerospace, and precision engineering sectors.
Potential Integration:
The invention can be adopted by:
· CNC machine tool manufacturers
· Tool holder and collet manufacturers
· Automotive, aerospace, and die-mold machining units
· Cutting tool companies
· High-precision component manufacturers
· Industrial robotics & automated machining lines
Licensing Opportunity:
The invention is ideal for companies seeking to upgrade tool-holder reliability, reduce tool-change times, and improve machining precision. Its simpler manufacturing process and superior structural performance provide commercial advantages in global markets.

6. Adapted First Claims (Based on Key Features)
Adapted First Claim:
A tool holder device comprising:
· a single-unit holder body with a taper shank and a front-end collet insertion cavity;
· a taper collet inserted within said cavity, having a slotted design to compress uniformly around a tool shank;
· an internal draw screw having a bevel gear at its lower end and a threaded section engaging with the collet;
· a pinion gear rotatably positioned within a lateral hole of the body, the pinion engaging the bevel gear of the draw screw;
· low-friction members positioned between the bevel gear, retaining rings, and internal guiding surfaces;
· wherein rotation of the pinion rotates the bevel gear, causing the draw screw to move the collet axially to clamp or de-clamp the tool shank;
· and wherein the single-piece structure ensures zero torque leakage, consistent vertical alignment, and improved precision during machining operations.

7. Selling & Licensing term
[bookmark: _GoBack]We can discuss the selling and licensing terms upon your interest. Kindly contact us on - 



8. Conclusion
The invention delivers a breakthrough in tool-holding technology through its single-unit design and integrated bevel-gear mechanism. By eliminating alignment issues, torque leakage, and maintenance complexities found in traditional designs, it significantly enhances precision, operational efficiency, and manufacturing economy.
Its strong market potential in global CNC-driven industries makes it a highly compelling licensing opportunity for companies aiming to innovate or modernize their tool-holding product line.

