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A Wrapping Gripper for Grasping Powder Food
O Haruki Okamoto (Ritsumeikan Univ.) , Shinichi Hirai (Ritsumeikan Univ.) , Zhongkui Wang

(Ritsumeikan Univ.)

Abstract : To automate the process of serving lunch boxes in the food industry, we developed a gripper that can
stably hold powder foods such as salt and flour. The gripper took the inspiration from PneuNet soft actuator,
and each soft finger consists of multiple horizontal and vertical air chambers. Upon pressurization, the chambers
are inflated and generate bending motions in both horizontal and vertical directions. As a result, the gripper
can be closed with minimum gap between neighboring fingers. Grasping experiments on salt were conducted and
results suggested that the proposed wrapping gripper can grasp more salt with less standard deviation comparing
with previously develop gripper which only has horizontal chambers.
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(a) Wrapping gripper (b) Base

(c) Base fixer (d) Soft finger

Fig. 1: Wrapping gripper parts
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Fig. 2: Cross-sectional profile of the soft finger



(a) Before inflation (b) After inflation

Fig. 3: Open and close states of the gripper

(a) Gripper gap (b) Spilling salt

Fig. 4: Salt grasping with the previous gripper
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Fig. 5: Soft finger comparison (left : old, right : new)

(a) Grasping state (b) Salt grasping

Fig. 6: Proposed gripper and salt grasping
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Fig. 7: Experiment setup
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(a) The previous wrapping gripper
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(b) The new wrapping gripper

Fig. 8: Results of salt grasping experiments

Table 1: Grasping weight statistics

Gripper | Previous gripper | New gripper
FHHE [g] 20.49 68.4
SD [g] 1.88 4.19
RSD 0.092 0.061
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