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The frail elderly and disabled people often need a small or large physical help to transfer them from a bed to a chair or another bed [1]. Hoists and lifting devices are commonly used to give this type of assist [2]. However, although traditional products provide physical convenience in lifting patients, several safety limitations have been raised. For example, the part worn during the transfer can damage the skin of patients because these patients generally spend many hours on the bed to have the sensitive skin. Moreover, there have been requests in the field that the ease of use should be improved. Therefore, this study aimed to develop a device for transferring patients with considering the safety and the ease of use by developing an air tube sling device as a wearable part and connecting it to the compactly manufactured frame.
DESIGN, ALGORITHMS, AND FEASIBILITY STUDY
The transfer device is mainly divided into a wear part and a mechanical part. The wear part (Fig. 1) was developed using an air tube, unlike the existing products. The air tube can adjust the amount of air to make it perfectly fit the body size of the patient. In short, it has an advantage of adjusting the size of it easily for people with various body sizes. Additionally, the air tube minimizes the compression force applied to the skin and people with sensitive skin can wear it comfortably.

The mechanical part of the developed device (Fig. 1) is similar to the mechanical part of the ceiling rail type transfer device.  However, unlike existing products, it has the motor over the head. The motor part is equipped with two driven motors in order to induce the change of posture. Moreover, each motor can be adjusted separately.  Therefore, it can change the posture of a patient from sitting to lying or from lying to sitting. Additionally, the column can be rotated up to 30 degrees (range not overturned) to the left or the right under the maximum weight. Therefore, the developed device can transfer a user to various positions easily. Moreover, the device was made as a portable type equipped with wheels.

It is developed to be able to do all these operations including a position change and a transfer using a wireless remote controller. Therefore, a user can operate and transfer it at the most comfortable position during a transfer.
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Figure 1. Transfer device with air tube sling
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