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PNEUMATIC PELVIC BRIDGING EXERCISE MACHINE FOR ASSISTED 

AND RESISTIVE REHABILITATION THERAPY 

TECHNICAL FIELD 

[0001]. The invention relates to the field of rehabilitation and physiotherapy 

equipment and specifically to a pneumatic pelvic bridging exercise machine 5 

for assisted and resistive rehabilitation therapy. 

BACKGROUND  

[0002]. Rehabilitation for individuals with neurological impairments, such as 

stroke, spinal cord injury, and traumatic brain injury, often includes targeted 

exercises aimed at improving strength, stability, and mobility. One such 10 

exercise is the pelvic bridging movement, which engages the gluteal muscles, 

hamstrings, and core stabilizers to promote trunk control and lower limb 

function. In healthy individuals, this exercise is performed by lying in a 

supine position with knees bent and feet flat on the surface, followed by 

lifting the pelvis toward the ceiling in a controlled motion. 15 

[0003]. However, patients with neurological deficits frequently lack the 

muscle strength, motor coordination, or cognitive ability to initiate or perform 

this movement independently. Prolonged immobility in such patients can lead 

to muscle atrophy, pressure ulcers, and delayed functional recovery. 

Conventional therapy methods often require manual assistance from 20 
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therapists, which can be physically demanding, inconsistent, and inefficient—

especially in patients with higher body mass or severe impairments. 

[0004]. Despite the importance of pelvic bridging in early rehabilitation, there 

is a notable lack of specialized equipment that can facilitate this exercise for 

bed-bound or physically limited individuals. Most existing rehabilitation 5 

machines are not designed to provide targeted assistance or resistance to the 

pelvic region in a safe, customizable, and repeatable manner. 

[0005]. There is therefore a clear need for a device that can support, assist, or 

resist the pelvic bridging exercise in a controlled and progressive way. Such a 

device should allow therapists to tailor support based on patient-specific 10 

needs, promote proper form, reduce manual handling demands, and improve 

therapy outcomes—especially in neurologically compromised populations. 

[0006]. The present invention addresses these unmet needs through the 

development of a pneumatic pelvic bridging exercise machine, offering both 

assistance and resistance using adjustable pneumatic actuators and a user-15 

friendly control system. 

SUMMARY 

[0007]. In one aspect of the present disclosure, a pneumatic pelvic bridging 

exercise machine comprising a support platform configured for a user to lie in 

a supine position with knees flexed at least one pneumatic actuator configured 20 

to assist or resist movement of the user's pelvis during a bridging exercise; 
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and a pneumatic control system operatively connected to the actuator to 

regulate air pressure for adjusting assistance or resistance levels. 

[0008]. In some aspects of the present disclosure, the pneumatic actuator 

comprises a piston-cylinder arrangement responsive to compressed air, 

enabling controlled pelvic elevation or resistance. 5 

[0009]. In some aspects of the present disclosure, a user interface with manual 

or digital controls to adjust pressure, timing, resistance, and repetition 

settings. 

[0010]. In some aspects of the present disclosure, adjustable support straps at 

the user’s shoulders, hips, or thighs to maintain alignment and ensure safety 10 

during the exercise. 

[0011]. In some aspects of the present disclosure, the control system includes 

sensors to detect the user’s applied force and dynamically adjust pneumatic 

pressure in real-time. 

[0012]. In some aspects of the present disclosure, the pneumatic actuator 15 

provides adjustable support during the lifting phase of the pelvic bridge, 

reducing muscular effort required from the user. 

[0013]. In some aspects of the present disclosure, the pneumatic actuator is 

configured to provide resistance during the bridging motion, increasing 

muscular engagement for strength training or advanced rehabilitation. 20 
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[0014]. In some aspects of the present disclosure, an emergency stop system 

configured to rapidly release pneumatic pressure and return the system to a 

neutral position for safety. 

BRIEF DESCRIPTION OF DRAWINGS 

[0015]. The above and still further features and advantages of aspects of the 5 

present disclosure become apparent upon consideration of the following 

detailed description of aspects thereof, especially when taken in conjunction 

with the accompanying drawings, and wherein: 

[0016]. Figure 1 is a diagrammatic representation, in accordance with an 

aspect of the present disclosure; 10 

DETAILED DESCRIPTION 

[0017]. The following description provides specific details of certain aspects 

of the disclosure illustrated in the drawings to provide a thorough 

understanding of those aspects. It should be recognized, however, that the 

present disclosure can be reflected in additional aspects and the disclosure 15 

may be practiced without some of the details in the following description. 

[0018]. The various aspects including the example aspects are now described 

more fully with reference to the accompanying drawings, in which the various 

aspects of the disclosure are shown. The disclosure may, however, be 

embodied in different forms and should not be construed as limited to the 20 
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aspects set forth herein. Rather, these aspects are provided so that this 

disclosure is thorough and complete, and fully conveys the scope of the 

disclosure to those skilled in the art. In the drawings, the sizes of components 

may be exaggerated for clarity. 

[0019]. It is understood that when an element or layer is referred to as being 5 

“on,” “connected to,” or “coupled to” another element or layer, it can be 

directly on, connected to, or coupled to the other element or layer or 

intervening elements or layers that may be present. As used herein, the term 

“and/or” includes any and all combinations of one or more of the associated 

listed items. 10 

[0020]. The subject matter of example aspects, as disclosed herein, is 

described with specificity to meet statutory requirements. However, the 

description itself is not intended to limit the scope of this patent. Rather, the 

inventor/inventors have contemplated that the claimed subject matter might 

also be embodied in other ways, to include different features or combinations 15 

of features similar to the ones described in this document, in conjunction with 

other technologies. 

[0021]. A pneumatic pelvic bridging exercise machine designed to assist or 

resist pelvic lift movements in users undergoing physical rehabilitation, 

particularly those with neurological impairments. The machine comprises a 20 

cushioned support platform, one or more pneumatic actuators, and a control 

system that regulates air pressure to adjust the level of assistance or resistance 
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during the bridging exercise. The system allows for customizable support 

based on patient ability, with features including programmable resistance, 

real-time force feedback, and safety components such as emergency stop 

mechanisms and adjustable support straps. This innovation facilitates safe, 

effective pelvic strengthening exercises for individuals with limited mobility 5 

due to stroke, spinal cord injury, or other neuromuscular conditions. 

[0022]. The present invention provides a pneumatic pelvic bridging exercise 

machine specifically designed to assist individuals with limited mobility, 

particularly those with neurological impairments, in performing pelvic 

bridging exercises. The machine enables a safe, controlled, and progressive 10 

rehabilitation experience by utilizing a pneumatic system to assist or resist the 

pelvic lifting motion. 

[0023]. The system comprises a sturdy frame structure constructed from 

durable, lightweight materials such as aluminum or stainless steel to ensure 

safety and stability during use. The frame supports a padded support platform 15 

on which the user lies in a supine position. The platform is contoured and 

cushioned to provide ergonomic support for the user's back and pelvis, 

ensuring comfort throughout the exercise session. The platform may also 

include adjustable footplates to stabilize the user’s lower limbs and ensure 

proper alignment. 20 

[0024]. The core feature of the invention is the integration of pneumatic 

actuators—typically cylinders with pistons—that are positioned to apply a 
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controlled vertical force to the user's pelvic region. These actuators are 

connected to an electric air compressor that generates and supplies the 

required air pressure. When activated, the actuators extend or retract, lifting or 

resisting the user’s pelvis in coordination with the desired exercise protocol. 

The pneumatic system may be operated in two modes: an assistance mode, in 5 

which the actuators help elevate the pelvis to reduce user effort, and a 

resistance mode, in which the actuators oppose the movement to enhance 

muscular engagement. 

[0025]. A pneumatic control system governs the air pressure supplied to the 

actuators. This system includes a pressure regulator and a distribution 10 

manifold to ensure even and safe delivery of air across all actuators. The 

control system may be manual, using switches or dials, or digital, 

incorporating a touchscreen interface with programmable settings such as 

resistance levels, duration, and number of repetitions. Additionally, a wireless 

remote control may be provided for ease of use by therapists or caregivers. 15 

[0026]. To accommodate a wide range of user needs, the machine includes 

adjustable support straps or pads positioned at the shoulders, hips, or thighs. 

These straps help guide the user into proper alignment and maintain stability 

throughout the exercise, reducing the risk of injury and ensuring correct 

muscle activation. The straps are made from soft, durable materials such as 20 

neoprene or nylon and can be adjusted to fit users of various sizes. 
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[0027]. Advanced embodiments of the invention may include integrated 

sensors, such as force sensors or motion detectors, to monitor the user’s 

movement and applied effort in real time. These sensors enable adaptive 

feedback, allowing the machine to automatically adjust the assistance or 

resistance based on the user’s strength, coordination, or fatigue level. Such 5 

feedback loops increase safety and optimize therapeutic benefit. 

[0028]. The height and angle of the pneumatic actuators can be manually or 

electronically adjusted, allowing therapists to customize the machine setup 

based on individual patient requirements. The system also includes a recovery 

mode, where the actuators provide maximum assistance with minimal 10 

resistance, making it suitable for early-stage rehabilitation or users with severe 

impairments. 

[0029]. For safety, the machine is equipped with an emergency stop 

mechanism that immediately releases pneumatic pressure and returns the 

system to a neutral position in the event of a malfunction or user distress. 15 

Additional safety features may include range-of-motion limiters, pelvic 

support pads, and a patient alert system. 

[0030]. In operation, the pneumatic pelvic bridging exercise machine enables a 

structured and repeatable exercise cycle. The user is first positioned on the 

platform, secured with straps if necessary, and the feet are stabilized on the 20 

footplates. Upon activation, the pneumatic actuators begin to inflate gradually, 

lifting the user’s pelvic region in a controlled arc that simulates the natural 
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bridging motion. The speed, height, and force of this lift can be programmed 

through the control panel, allowing the therapist to tailor the session based on 

the user’s current rehabilitation stage. 

[0031]. During the lifting phase, users with limited voluntary movement 

receive passive assistance from the actuators, allowing for engagement of the 5 

hip extensors and core muscles without excessive effort. For users in more 

advanced stages of therapy, the system can provide graded resistance, making 

the pelvic lift more challenging to promote muscular strengthening and 

endurance. 

[0032]. An essential feature of the invention is its programmable exercise 10 

modes, which may include repetition counting, hold durations at the peak of 

the bridge, and gradual increase in resistance over time. The control system 

can store user profiles and progress data, enabling long-term tracking of 

rehabilitation outcomes. This makes the device suitable not only for clinical 

environments but also for tele-rehabilitation or home use, under remote 15 

supervision by a physiotherapist. 

[0033]. The pneumatic system may also be configured to operate in a bi-phase 

mode, where assistance or resistance is provided during both the lifting and 

lowering phases of the pelvic bridge. This ensures consistent muscle 

engagement throughout the range of motion and helps to train eccentric 20 

control, which is often lacking in patients with neurological injuries. 
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[0034]. In some embodiments, the pneumatic components are designed with 

modularity, allowing for easy maintenance or replacement of parts. Quick-

connect fittings, noise-dampening air lines, and compact compressors ensure 

that the device remains quiet and non-intimidating—especially important for 

patient comfort in home or inpatient settings. 5 

[0035]. The system may also include range-of-motion limiters, allowing the 

therapist to set upper and lower limits for pelvic elevation. These mechanical 

or sensor-based stops are especially important in patients with joint 

restrictions or post-surgical precautions. An integrated load monitoring 

module may also be used to detect asymmetry in effort between the two sides 10 

of the body, allowing the therapist to address muscular imbalances during 

therapy. 

[0036]. In preferred embodiments, the actuator mechanisms are housed 

beneath or adjacent to the pelvic platform, connected via a linkage or cradle 

system that supports the pelvis evenly during lift. The linkage may include 15 

rotating or sliding elements to minimize shear forces and enhance user 

comfort. 

[0037]. From an electrical and safety standpoint, the system is powered by a 

standard AC source or a rechargeable battery unit, making the machine 

portable and convenient for use across different treatment rooms. All 20 

electronic and pneumatic components are enclosed in a protective housing to 

prevent dust, fluid ingress, or accidental tampering. 
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[0038]. To ensure safety in real-time, the machine may include multi-level 

alerts, such as visual warnings, auditory signals, and automatic shutdowns in 

the event of sensor error, pressure spikes, or improper user positioning. The 

system can be programmed to require therapist override or confirmation 

before proceeding to higher levels of resistance. 5 

[0039]. The described pneumatic pelvic bridging machine bridges the gap 

between traditional manual therapy and automated rehabilitation systems by 

providing a targeted, scalable solution for one of the most functionally 

important exercises in lower body recovery. It empowers patients to regain 

trunk and hip strength, improve postural control, and eventually transition 10 

toward functional activities such as bed mobility, sitting, and gait training. 

[0040]. The pneumatic pelvic bridging exercise machine disclosed herein 

provides a novel and effective solution for facilitating pelvic bridging 

exercises in individuals with reduced mobility, particularly those with 

neurological impairments. By incorporating adjustable pneumatic actuators, 15 

customizable control settings, and comprehensive safety features, the 

invention addresses longstanding challenges in rehabilitation, such as 

inconsistent manual assistance, patient safety, and adaptability to various 

functional levels. 

[0041]. This invention allows for both assistive and resistive exercise modes, 20 

supports real-time feedback through sensors, and can be tailored to meet the 

unique needs of each user. The modular and ergonomic design promotes ease 
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of use for both patients and therapists, making it suitable for clinical, home-

based, and long-term care environments. 

[0042]. Overall, the pneumatic pelvic bridging exercise machine enhances the 

quality and effectiveness of therapeutic exercise, reduces the physical burden 

on caregivers, and supports gradual progression in rehabilitation outcomes. It 5 

represents a significant advancement in assistive rehabilitation technology, 

particularly in the field of neurophysiological and musculoskeletal recovery. 
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Claims: 

I/We Claim: 

1. A pneumatic pelvic bridging exercise machine comprising: 

a) a support platform configured for a user to lie in a supine position 

with knees flexed; 5 

b) at least one pneumatic actuator configured to assist or resist 

movement of the user's pelvis during a bridging exercise; and 

c) a pneumatic control system operatively connected to the actuator to 

regulate air pressure for adjusting assistance or resistance levels. 

2. The machine as claimed in claim 1, wherein the pneumatic actuator comprises 10 

a piston-cylinder arrangement responsive to compressed air, enabling 

controlled pelvic elevation or resistance. 

3. The machine as claimed in claim 1, further comprising a user interface with 

manual or digital controls to adjust pressure, timing, resistance, and repetition 

settings. 15 

4. The machine as claimed in claim 1, further comprising adjustable support 

straps at the user’s shoulders, hips, or thighs to maintain alignment and ensure 

safety during the exercise. 

5. The machine as claimed in claim 1, wherein the control system includes 

sensors to detect the user’s applied force and dynamically adjust pneumatic 20 

pressure in real-time. 
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6. The machine as claimed in claim 1, wherein the pneumatic actuator provides 

adjustable support during the lifting phase of the pelvic bridge, reducing 

muscular effort required from the user. 

7. The machine as claimed in claim 1, wherein the pneumatic actuator is 

configured to provide resistance during the bridging motion, increasing 5 

muscular engagement for strength training or advanced rehabilitation. 

8. The machine as claimed in claim 1, further comprising an emergency stop 

system configured to rapidly release pneumatic pressure and return the system 

to a neutral position for safety. 

Dated this May 07, 2025 10 
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ABSTRACT 

PNEUMATIC PELVIC BRIDGING EXERCISE MACHINE FOR ASSISTED 

AND RESISTIVE REHABILITATION THERAPY  

A pneumatic pelvic bridging exercise machine designed to assist or resist pelvic lift 

movements in users undergoing physical rehabilitation, particularly those with 5 

neurological impairments. The machine comprises a cushioned support platform, one 

or more pneumatic actuators, and a control system that regulates air pressure to adjust 

the level of assistance or resistance during the bridging exercise. The system allows 

for customizable support based on patient ability, with features including 

programmable resistance, real-time force feedback, and safety components such as 10 

emergency stop mechanisms and adjustable support straps. This innovation facilitates 

safe, effective pelvic strengthening exercises for individuals with limited mobility due 

to stroke, spinal cord injury, or other neuromuscular conditions. 
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