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directly on the winch drum. Monitoring and protection of the system can be 

implemented using pressure sensors in the hydraulic system. 

At the same time, the disadvantages of the proposed technical 

solution may include the higher cost of hydraulic drive equipment, which is 

due to the high manufacturing precision required for its components. 

However, this disadvantage is compensated by the increased reliability, 

durability, and stability of operation of the hydraulic drive under proper 

operating conditions and timely maintenance. 
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Modern construction practices increasingly demand mobile and 

energy-efficient solutions for preparing building mortars. Traditional 

stationary mortar mixers provide high productivity, but their use is limited 

by the need for stable power supply, significant transportation costs, and 

restricted mobility on construction sites. In this context, the application of 

mortar mixers driven by the transmission shaft of a walk-behind tractor 

represents a promising alternative, combining mobility, simplicity of 

design, and cost-effectiveness. 

In this study, the design and operation of a mortar mixer powered 

directly by the transmission shaft of a walk-behind tractor were 

investigated. This approach allows construction teams to utilize existing 

equipment already available on-site, reducing the need for separate power 

sources and ensuring autonomous operation. The analysis focused on 

mixing efficiency, energy consumption, and ease of use under conditions 

typical for small- and medium-scale construction projects. 
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Experimental results demonstrated that the use of a walk-behind tractor 

drive provides stable mixer performance under different load conditions. 

Mortar preparation was faster compared to manual or low-power electric 

mixers, while the quality of the mixture met the requirements for 

homogeneity and plasticity. At the same time, energy costs were reduced, 

since the walk-behind tractor engine was already in operation for other 

construction tasks, and its energy could be efficiently redirected to drive the 

mixer [1]. 

A key advantage of this solution is mobility. The mortar mixer 

driven by a walk-behind tractor can be easily transported between different 

construction sites, which is particularly valuable for small projects or areas 

with limited access. This mobility reduces the time required for work 

organization and increases the overall efficiency of construction processes. 

The study also confirmed that the design of the mortar mixer can be 

adapted to different volumes and types of mixtures. This versatility makes it 

a practical tool for private construction and small-scale projects, where 

simplicity, cost-effectiveness, and speed are critical. The ability to prepare 

high-quality mortar without relying on stationary equipment highlights the 

practical benefits of this approach [2]. 

Beyond the technical aspects, the integration of a walk-behind 

tractor-driven mortar mixer also contributes to the rational use of resources. 

By employing one engine for multiple tasks, construction teams can reduce 

fuel consumption and maintenance costs. This multifunctional use of 

equipment aligns with modern principles of resource efficiency and 

sustainable construction practices [3]. 

Another important consideration is safety and ergonomics. The use 

of a walk-behind tractor as a drive system reduces the need for manual labor 

in mortar preparation, thereby lowering the risk of operator fatigue and 

injuries. At the same time, the compact design of the mixer ensures ease of 

handling and minimizes the space required for operation, which is 

particularly beneficial in confined construction environments [4]. 

Thus, the use of a mortar mixer driven by the transmission shaft of a 

walk-behind tractor represents a promising direction in the development of 

construction equipment. It combines mobility, energy efficiency, and 

technological quality, ensuring reduced costs and improved productivity. 

Future research will focus on optimizing the design, determining operating 

modes for different types of mortars, and developing recommendations for 

serial production. These efforts open the way for widespread adoption of 

this technology in modern construction practice and contribute to 

establishing new standards of efficiency and sustainability. 
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Modern construction requires equipment that can deliver high 

productivity while minimizing energy consumption. The issue of energy 

efficiency has become increasingly important due to the rising cost of 

energy resources and the need to reduce the overall expenses of 

construction processes. Gravity concrete mixers are widely used because of 

their simplicity and reliability, yet their traditional designs often fail to meet 

contemporary requirements for energy efficiency and mixing quality. 

Therefore, the search for innovative solutions in this field is both relevant 

and necessary. 

In this study, the performance of a gravity concrete mixer equipped 

with an oscillatory drum motion was investigated. This design feature 

changes the trajectory of particle movement inside the drum, which 

enhances the mixing process. The efficiency of the improved mixer was 

compared with that of conventional gravity mixing. Special attention was 
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