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- [Fawn] Today's course is Wheelchair Mobility: Power Wheelchair Alternative Driving 

Methods. Our presenter today is Michelle Lange She's an occupational therapist with 

over 30 years of experience and has been in private practice, Access to Independence, 

for more than 10 years. She's a well-respected lecturer, both nationally and 

internationally and has authored numerous texts, chapters and articles. She's the 

co-editor of: "Seating and Wheeled Mobility: A Clinical Resource Guide." Editor of 

"Fundamentals in Assistive Technology, "Forth Edition." NRRTS's Continuing 

Education Curriculum Coordinator and Clinical Editor of NRRTS's, "Directions 

Magazine". She is a RESNA Fellow and member of the Clinician Task Force. She is 

also a certified ATP, certified SMS and is a Senior Disability Analyst of the ABDA. 

Welcome Michelle. So glad to have you. 

 

- [Michelle] Thank you very much Fawn. And thanks everyone for joining us for this 

course today: Wheelchair Mobility. And specifically what we've going to be covering 

today is those driving methods for power wheelchairs. You know, most often people 

are going to use a power wheelchair with a joystick, but we have a wide variety of other 

alternative driving methods to allow a wider variety of people to find that functional 

independent mobility. We have the following learning outcomes for this CEU approved 

course: The participant will be able to, one: Describe the difference between analog 

and digital control. Two: List three different mini proportional joysticks and clinical 

indicators for each. Three: Describe clinical indicators for joystick placement at the 

hand versus the chin. Four: List three alternative non-proportional power wheelchair 

driving methods. Five: Describe why a client may be unable to use proportional control. 

Six: List driving methods and clinical indicators for each. And then finally, Seven: 

Describe mounting options for various non-proportional power wheelchair driving 

methods.  
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So what we'll be covering in this course are the driving methods and how we're going 

to do that is to follow somewhat of a decision-making hierarchy and this is where some 

of your handouts come in handy. So your handouts include a decision-making tree for 

both joysticks or proportional controls as well as non-proportional, non-joystick driving 

methods. Again, we're gonna be using this as a framework to work through all these 

driving methods. Another handout you have is a comparison chart of all the mini 

proportional joysticks that are on the market, because we do have a lot of them now, 

as well as a copy in PDF form of this PowerPoint. Some things to keep in mind: This 

course is a part of a series of courses that are addressing advanced seating and 

mobility skills and some of you will be using these courses in preparation for the SMS, 

Seating Mobility Specialist examination from RESNA. It's important to keep in mind the 

following that impacts whether someone's gonna be successful with their alternative 

driving method and much of this is addressed in other courses within this series. It's 

very important to make sure the client is optimally positioned. If the client's not 

positioned well, they're not gonna be able to show you what they could do with the 

driving method.  

 

We have to do a full power wheelchair assessment and that's going to include: Is this 

person ready to use a power wheelchair or not and all the considerations that need to 

go into that assessment; what decisions have to be made, how to make 

recommendations et cetera. Drive wheel configuration is something we'll address in 

one of these courses on optimizing driving, but there is rear, mid and front wheel drive 

options on power chairs and that directly relates to how the chair will work with an 

alternative driving method. Tracking technologies and programming are also gonna be 

discussed in optimizing driving and these allow the client to be more efficient in their 

driving. And then finally, mobility training. It's just like driver's training in a car. It's really 

important that somebody have the training they need to optimize outcomes, real, real 

important. So we're going to start with proportional driving methods. Now this is called 

analog as opposed to digital. So analog is proportional control and is primarily 

3 
 



 
 

joysticks. Proportional control provides 360 degrees of directional control, as well as 

speed control. So if the client can move the joystick in a circle 360 degrees, that's what 

the power wheelchair will do. As the client deflects the joystick away from center, the 

chair will go faster, that provides the speed control versus digital or non-proportional 

driving methods where we do not have that full degree of directional control and we do 

not have speed control that's built into the driving method itself. Most of these driving 

methods are switches. Again, we're gonna get into all of this in this course.  

 

Now most people who use proportional control, use a joystick by the hand. To do so 

this requires something called grading, grading of the force and the distance of our 

movement. Grading requires co-contraction of muscle groups. It requires the client to 

be able to balance those. So if I can't balance what's going on between the flexors and 

extensors of my arm for example, then I might have difficulty grading the distance of 

my movement. I might overshoot the joystick or undershoot the joystick handle. If I 

can't grade the force of my movement I might push this joystick handle forward and 

keep pushing forward. Uh Caelen can you help me with my arrow. I seem to have 

already lost it. Thank you so much! So if I push this joystick handle completely forward 

and that's all I'm able to do, the chair's gonna move forward at full speed without a lot 

of control. I need to be able to pull back a little bit in order to make a turn. That again, 

requires me to be able to balance these muscle groups. The reason I'm going into so 

much detail about this is that grading is very difficult for clients with abnormal muscle 

tone, clients with conditions like cerebral palsy or traumatic brain injury. So even 

though using a joystick doesn't look that hard, for some of our clients it's actually quite 

difficult and it's important that we keep that in mind in our decision-making as to 

whether this is an appropriate driving method for a client.  

 

So we're going to start off with this clinical decision-making and if you want, besides 

following along with this presentation, you can also follow along with the joystick 

decision-making tree. So one of our first decisions is: Does the client have the ability to 
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grade the force and distance of their movement? If they cannot, then they may not be 

able to use a standard joystick. If they can, then perhaps we can move ahead with this 

and we're pretty much done with the driving method portion of our evaluation. Another 

question we need to ask is: Does the client have adequate movement and motor 

control to use a joystick, movement to reach the handle and motor control to grasp the 

handle and manipulate it in a way so that the movement of the joystick handle 

translates into movement of the power wheelchair? If the client can, great! They 

probably can use a standard joystick. If they can't, we might have to explore some 

other options. We then ask: Can the client optimally control a standard joystick that's 

mounted at the end of the arm pad? If they can, then we can explore standard 

mounting, like in this picture here. Joystick is typically at the end of one of the arm 

pads. If not, then we may have to explore alternative placements and sometimes this 

can be enough to help a client be successful in joystick use.  

 

So again, sometimes location is the problem. Most joysticks are mounted to the end of 

the armrest to one side of the wheelchair, why? Well think about it for a moment. Why 

do you think a joystick might be mounted to the end of the armrest? There is one 

primary reason. It's transfers. By placing the joystick out of the way at the end of the 

armrest it doesn't get in the way as the client moves in and out of the chair. Most 

joysticks are also mounted to the end of the right arm pad and it's simply because 

most of us are right-handed, but that certainly doesn't mean we can't move the 

joystick to the other side. But if a client has difficulty with the joystick being in line with 

the end of the arm pad we can move it. And this is really quite simple. There's 

hardware out there that allows for a joystick to be positioned more midline, two of 

them are shown here. So we can now place the joystick anywhere between the end of 

the arm pad and midline or further for that client. If midline isn't far enough, well we just 

mount this to the other other arm pad, so we basically have that full continuum there if 

that's what works best for the client.  
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You know, I think sometimes it's easy for us to be guilty of trying to make the client fit 

the equipment. There's a lot we can do to make the equipment meet the client's needs. 

Imagine for a second your arm resting on a standard arm pad on a wheelchair, maybe 

you can rest it on your office chair, and now imagine where joystick is usually placed. 

As you push forward that may not be your most intuitive or functional movement. Many 

clients push across their body with their arm, that placement sometimes requires the 

joystick to be midline. Of course these have to swing out of the way for transfers and 

so that is part of the mechanism as well. Besides placing the joystick in a more midline 

position as needed, we can also change the angle of the joystick itself. So again, some 

clients rather than pushing straight ahead in line with the arm pad tend to push across 

their body at an angle. Well we can turn the joystick on that midline mount to better 

capture the angle of the client. We can angle it even further. Some of our clients tend 

to pronate their forearm while they're pushing that joystick candle. We can angle 

joystick in this plane as well, again, trying to match the client's preferred and most 

functional movement instead of placing the joystick in a standard position. There's only 

one problem if we start messing around with joystick angles, someone is going to 

come along and fix it for you because it doesn't look right. It looks crooked and that 

can drive people rather crazy, so I have been known to literally put a little sign 

somewhere on this joystick or on the chair saying it's crooked on purpose, if you have 

a question call Michelle at five, five, five, et cetera. If that midline mount is required, 

does the client need to independently get it out of the way? 

 

Those pictures that I showed just a couple slides ago require a caregiver to swing the 

joystick out of the way. It's rarely, rarely something that a client could do on their own. 

So if the client needs to get it out of the way on their own, we can explore power 

mounting now power mounting can be expensive and it has to be justified. Our main 

justification is if the client can independently transfer. If they can, they need to get the 

joystick out of the way, perform their transfer, get back in their chair, get the joystick 

back in a drivable position. If a caregiver is required to move it to help the client for 
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transfers, then it's harder to get funding for these power mounts. There's actually right 

now only one on the market and it's available from Motion Concepts. Let's go ahead 

and take a look at a video of how this works. And let's watch that one more time, 

'cause it's a very brief video, there we go. So it gives you an idea of how this works. 

The client would simply press a switch that can be placed wherever they have control, 

this would move out of the way for transfers, client returns to the chair, they can move 

the joystick back into driving position.  

 

Let's go to our next slide. Great, thank you. So again, back to our clinical 

decision-making process here. Does the client have difficulty grasping a standard 

joystick handle? There's a lot of different joysticks out there. Each wheelchair, power 

wheelchair manufacturer has different joystick options, all of them have a unique 

handle and they tend to change over time as well. So it's important that we look at: 

Can the client use a particular handle? If they can, great. If they have difficulty with the 

standard handle we might have to explore other style joysticks or other handles. One 

example is a joystick candle that looks like this. This is called the mushroom joystick 

and it's designed for people who can't grasp a joystick. They instead place their entire 

palm on this surface, but it's kind of stiff, it requires the same amount of force as any 

standard joystick and that can be hard for some clients. Also, the surface can be rather 

slick and so some clients will slide off of it. Now Stealth Products who makes this 

particular joystick does have an option where they dip this dome in a non-slick material 

to help with that. Another alternative is from Bodypoint, they have this handle that's 

shaped like a dome, it's textured and it is available for a number of different joysticks 

that are on the market. There's also a lot of other handles out there. The main 

alternative one that I tend to use is this goal post style and it's designed for people 

who maybe can't grasp a joystick, but have enough control to move it around with 

good control and that's primarily people with a C5, C6 spinal cord injury, so that client 

has enough muscle control to move their hand precisely where needed, but might have 

difficulty actually grasping the handle.  
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Now sometimes I'll be asked to consider a whole wide variety of handles. I find in 

general that if somebody is having that much difficulty with the handle when they're 

driving or that much difficulty just driving in general with the joystick, the problem is 

rarely the handle at that point. It probably means that the client is simply having 

difficulty using a joystick at all and we may have to look at other options. Now there are 

some clients who can use a standard joystick, but they use it with so much force that 

they might break it and there are a few heavy-duty joysticks that are available out 

there. So this one is from a company called mo-Vis. It's called the All round Heavy 

Duty Joystick and it's designed for clients who use a lot of force. So typically, to use a 

standard joystick, it takes about 250 grams of force. For clients who use more force 

this is designed to accommodate up to 650 grams, so much, much more, almost three 

times as much force before breaking. It also has a larger throw, which means you can 

push it further than your standard joystick, because the assumption is someone with 

that much force is going to also move the joystick in a larger range. It has two switch 

jack's on it for power and mode and a little mini USB port on it for programming. It is 

unique in that you can retrofit this to a standard joystick and it accommodates both 

R-net and Curtis electronics.  

 

So we have to stop for a minute, because I mentioned a couple things there and I'm 

gonna touch on one of them right now and that is electronics. So on power chairs right 

now, particularly in the United States, we have four main electronics packages. First is 

R-net. R-net is available on Permobile power wheelchairs and Quickie power 

wheelchairs. Quickie power wheelchairs are underneath the Sunrise Medical umbrella. 

They're also available on a few other lesser or less commonly recommended power 

wheelchairs. Curtis is actually the manufacturer of a product called Q-Logic 

electronics, Q-Logic and Q-Logic runs on the Quantum Rehab power chairs. Quantum 

Rehab is underneath the Pride Mobility umbrella. Then, before I lose you, we also have 

Invacare power chairs. And Invacare primarily uses a electronics package called MK6i, 
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M-K-six-I. They have a newer electronics product called Lynx, it's only available on one 

or two of their power chairs right now. This particular heavy duty joystick is not 

available on Invacare, part of that is because for a number of years Invacare was 

underneath a decree from the FDA was not permitted to sell their power chairs. It was 

not a product issue, it was a paperwork issue, but because at that they were kind of, 

mostly unavailable for quite a while and so as new products came out they didn't 

always bother to make sure it worked with that electronics package. We'll touch on 

some of these other things, like power and mode and programming and stuff later on, 

but right now just remember that each power chair has its own electronics package, 

each is very similar, but has some differences in programming. It's important to 

remember too that almost all of these driving methods is available on almost all these 

power chairs. So if this is the best driving method for somebody, it will work with your 

client almost regardless of the power chair they're driving.  

 

Okay, some of the hairy stuff there. So that heavy duty joystick is made by a company 

called mo-Vis and mo-Vis is out of Belgium and it's distributed in the United States by 

Stealth Products. They are a great line of alternative driving methods and one thing 

that's very unique about these as a newer driving method, is in addition to the 

programming that's available on the power chair there's also additional programming 

that can happen with the driving method itself. So all of these driving methods have a 

mini USB port on them, you can plug into that and do some additional programming 

with a tablet or a computer. Back to our clinical decision-making. If we've decided, 

yes, this client can use a standard joystick, but perhaps there's not enough room to 

mount that standard joystick where the client needs it for optimal control, standard 

joysticks are large and for some clients that's not a problem. They're large because 

there's a display on there. Often times there's various dials and knobs and toggle 

switches for different features, that can be a problem for children who might need that 

joystick closer to them, or people of short stature or just someone who needs the 

joystick placed somewhere where the standard joystick is simply to big. So we have an 
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area of joysticks called compact joysticks. A compact joystick requires the same 

amount of force and travel as a standard joystick, but it just is in a smaller package.  

 

So for example, this one is from a company called ASL, Adapted Switch Labs. 

Adapted Switch Labs makes a number of alternative driving methods and this is their 

compact joystick, single switch. The top of this is textured and that means that it's 

easier for a client to grasp. Some clients when they try to grasp the joystick tend to slip 

off of it. This is a nonslip surface. Also, it's non-removable. Some clients grab this 

handle with so much force that they literally throw it over their shoulder. That won't 

happen with this particular option. On the top surface of the joystick is a little switch, 

so if the client has the ability to push that switch it acts as a reset. There's also a dual 

switch version that has two switches on top of the joystick, there's too little switch 

jacks on the bottom and you can send those signals out to control whatever you want. 

So we're gonna stop again for a minute and talk about another electronic area and that 

is reset, or sometimes this is called mode. When a power wheelchair is initially turned 

on it is in driving mode, but these complex rehab power wheelchairs can do much, 

much more than drive and someone who's driving that power chair may need to use 

the driving method to control more than one feature.  

 

So for example, let's say this client also has a power tilt on their power wheelchair, 

they can use this joystick to drive around, push a separate reset switch and now they 

can use this same joystick to control their power seating, in this case a power tilt. So 

there's a number of things that can be controlled, but the client has to navigate through 

all these options and that includes things like, accessing reverse, if reverse is not 

available on the driving method, changing speeds if that's required in addition to the 

speed control that's built into a proportional driving method, controlling power seating, 

that can be tilt, recline, elevating leg rest, seat elevation, standing. We can even send a 

signal from the power chair to control an external assistive technology device like a 

communication device. So there's lots and lots of things that can be done and that's 
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where reset or sometimes called mode is very important, it changes the mode of 

operation of a chair.  

 

One of our webinars in this series is on advanced power wheelchair options and that 

goes into more detail about some of these issues. Another compact joystick is from 

mo-Vis and it's called the All Round Joystick. Have two versions of this. The light 

version requires about half the force of a standard joystick. Since all the mo-Vis 

products are programmable it has a little mini USB port on it and it has two switch 

jacks on it for power, turning the chair on and off and that mode switch again, to 

change the mode of operation of the chair. Part of the reason we need these switch 

jacks is since this is a smaller joystick package we don't have room for a lot of other 

buttons and dials and stuff, so there are switch jacks that are underneath the joystick. 

There is an option pictured here where you can add on these little outriggers to support 

these very sensitive mechanical switches called twister switches and those can be 

power and mode and this can be mounted by the hand or by the chin. Switch-It is 

another company that makes alternative driving methods and this is the Versa Guide. 

The Versa Guide requires just slightly less than the standard 250 grams that most 

joysticks require and it includes two switch jacks as well. One unique thing about the 

switch Jack receivers underneath this joystick is that you can plug in a mechanical 

switch, like that twister switch we saw in the last slide, but you can also plug-in a 

proximity switch. This is a rather unique feature, because a proximity switch is an 

electronic switch and until the last several years we really couldn't readily plug-in 

mechanical or electrical switches into the same switch Jacks, but we can on the Versa 

Guide and this is compatible with Q-Logic, again on those Quantum Rehab chairs and 

R-net compatible on Quickie and Permobil chairs.  

 

Now occasionally you might run into a client who can grade their force and distance of 

movement, they have enough movement and motor control, but maybe not at their 

hand. There are some clients who are able to drive well with their foot and we have 
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several options here from Switch-It, ASL and another company called HMC which is 

underneath the Permobil umbrella. So this provides proportional foot control. As a 

client pushes downward on the front of the foot plate, the chair moves forward. As they 

push downward on the rear of the foot plate, the chair will reverse. And if they turn their 

foot to either side that will turn the chair. Now as much as these are really cool systems 

and if you have a chance to try them, they work really really well, clients who drive at 

their foot tend to have their own unique pattern of movement. Most people who are 

able to drive with a foot are people with athetoid cerebral palsy and those clients use a 

very unique pattern of movement and the few foot drivers that I have worked with have 

done best actually with a more standard joystick that we've just mounted down by 

their foot, rather than use one of these receivers. Sometimes the mushroom joystick 

with that dome on it has also worked well for foot drivers.  

 

Now we have a big question that brings us into a whole other area of proportional 

driving methods and that is: Does the client have enough force to initiate joystick 

movement and then sustain the joystick in the desired direction? The joystick has to be 

moved from center to get the power wheelchair moving and then you have to hold the 

joystick away from center to keep the chair moving, that again requires about 250 

grams and not all of our clients can do that. So we look at mini proportional joysticks 

and this is where one of your handouts compares all the available mini joysticks that 

are currently on the market. Mini joysticks require less active force and travel to 

activate, so whereas a standard joystick requires about 250 grams of force, a lot of 

these mini joysticks only require 50 or even 10 grams of force. So you can see it's just 

a fraction of the force that's required. Now many of the mini joysticks on the market 

that require somewhere in that range of 50 grams work well for people who use a 

joystick by the chin. Because our head has a fair amount of leverage and the more 

sensitive mini proportional joysticks can be difficult to use by the chin, where the minis 

that only require around 10 grams of force tend to be more appropriate for clients to 
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use by their finger or thumb. With that said, these are very complex clients and we 

need to keep in mind all of our options, but that's kind of a general guideline.  

 

So we then have to ask ourselves: Will this client use a joystick by their chin? 

Oftentimes if a client is appropriate, if they have good control of a joystick by their chin 

and this may be someone with a higher level spinal cord injury for example, we use a 

mini proportional joystick and the reason for this is that it reduces repetitive stress 

injury risk. You know, I work with a lot of clients with a lot of different driving methods 

and I don't worry a whole lot about repetitive stress injuries, except when I put a 

joystick by the chin, because now this person is using very small repetitive movements 

of their cervical area and/or their jaw and we quickly can see some RSI as a result. So 

by reducing the amount of force that's required from say 250 grams to 50 we can 

reduce that risk. Is the client still using small repetitive movements? Absolutely, but at 

least not against the same amount of force. So what are some of our options? Well in 

this 50 gram range we have, again, from mo-Vis their multi-joystick. It does require 

about 50 grams of force. It has too little switch jacks. This yellow one is for mode and 

this red one is for power on the joystick itself, but also on this little box that is part of 

cabling that comes away from the joystick, it also includes power and mode switch 

jacks. So you can plug those in, in either location. There's also that little mini USB port 

that I've mentioned that's used for programming and there's various mounting options 

for this, because if we're gonna put it by someone's chin we have to keep in mind 

mounting and we'll touch on that in a minute. Since this is programmable, we can 

reprogram those two switch jacks. So that instead of the default power and mode it 

can be something else. So perhaps it directly provides control of a power tilt for 

example.  

 

Another option that's been around for a little bit is from Switch-It and it's called the 

MicroPilot. One unique thing about the MicroPilot is it is an isometric joystick, which 

means it doesn't really respond to travel at all, it responds to force. So if I push against 
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the stem here and this is an example of one handle option, if I push against that, 

instead of the handle moving, it simply responds to the amount of force I'm using. It's 

also unique in that there's an adjustable amount of force. We can adjust this from 

about 10 to 50 grams. One advantage of an isometric joystick is that it may result in 

less extraneous movement by the chin. So when I'm driving with a chin joystick, one of 

the main challenges of doing so is if I'm not driving on perfectly level smooth linoleum 

my body's gonna be bouncing around on the chair just a little bit and that movement is 

going to impact the movement of that very sensitive mini joystick underneath my chin 

and that's gonna result in more movement of the chair, it's a real challenge for people 

using chin joysticks. Since this handle doesn't wiggle around, it only responds to force. 

It might be easier for some people to drive using their chin if this extraneous movement 

is a problem.  

 

Another unique thing, and we'll talk about this when we get to mounting by a finger or 

thumb, is this can be mounted parallel to the floor, so if someone's using it by a finger, 

maybe they have better control with their fingers in a more flex position, this can 

literally be mounted underneath the tray and the client can operate it without that 

joystick sagging to the floor due to gravity. Sometimes secretions are an issue for 

people who are using chin joystick and these electronics do not take well to moisture, 

so there are a couple options that are completely sealed. This is nice just not only for 

secretions, but other moisture as well as dirt and grime, none of that works well on 

these mini proportionals, so if any of that is a concern, we can look at our sealed 

options, that includes the ASL Extremity Control, this requires about 120 grams of 

force, about half of that of a standard joystick, so not quite as sensitive as some of our 

other options, or the PMP, the Precision Mini Proportional Joystick from Stealth, this is 

also sealed and you can see they have several handle options.  

 

This one here is more pointed option and this one that looks kind of like the top of a 

castle. They have an i-Drive version of this. Stealth products has a line of alternative 
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driving methods called i-Drive and like the mo-Vis options, these are programmable. It 

is allowing you to do programming through Bluetooth now with the latest version, so 

you don't even have to connect to it, which is great and you can use a computer or 

tablet to do some additional programming. So that is a quick rundown of some of the 

mini proportional joysticks out there that tend to work well for someone who might be 

using a joystick by the chin. But for clients who need to use a mini joystick by a finger 

or thumb, often times we're going to be looking at minis that require more of a 10 gram 

of force. Another thing to keep in mind with these mini proportional joysticks is they're 

cute, they're small, but they're also very fragile. They're so, so sensitive and it's 

important to protect these. Again, when we get to some mounting options, we'll talk 

some about how to prevent damage to the joystick itself. If the caregiver ever needs to 

drive this chair, it's important to recommend something called an attendant joystick. 

It's hard to get funding for those sometimes, but for an able-bodied person to drive 

with a mini joystick that's been set up for someone who does not have enough force to 

control a standard joystick, you're going to run yourself or someone else over. It's very, 

very difficult to drive with these unless you have a degree of muscle weakness and so 

a caregiver really requires an attendant joystick.  

 

ASL has several options in this very, very sensitive category. They have the Molecule 

which is pictured here in the center and this is a newer option. One unique feature of 

the Molecule is there's a little magnet inside this that helps the joystick return to center 

for someone with that profound muscle weakness. They also have the MEC which has 

been out for a long time, it's called the Micro Extremity Control. It requires about 18 

grams of force and you can see it here with three different options of handles. One 

unique thing about the MEC is if you're able to push down on the top of this joystick it 

acts as a reset. And then finally they have the Micro Mini which is another isometric 

joystick like the MicroPilot. If you ever had an older laptop computer with a little eraser 

point sitting in the middle of the keyboard that acted as your mouse it was using the 

same technology. So the red top doesn't really move, but it responds to force. You can 
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mount it within a platform like this. You can also mount it on a unique ring mount so 

someone can wear it on a finger if that provides better control. I worked with a woman 

who had multiple sclerosis and had lost quite a bit of range in her arms. She had good 

control of her thumb on one hand, but we couldn't fit a joystick in there. We were able 

to slip this on one of her fingers and she was able to use her thumb to drive her chair. 

And then finally we have this HMC Mini Proportional Joystick. This was one of the first 

mini joysticks that came on the market, it only requires about 13 grams of force, works 

very well. The main challenge with this is it's very, very fragile and so it's important to 

keep this protected. One more offering from mo-Vis is their Micro Joystick, this 

requires about 10 grams of force, there's two handle options and the switch jack's for 

power and motor only on this box that is part of the cord, because there's really no 

room anymore on this very, very small mini joystick. Different mounting options, we'll 

get into those in a little bit.  

 

Now I've been mentioning how we can do some additional programming on mo-Vis 

and on i-Drive, but just what is that programming? One example of an option that's 

available is called road compensation and this really is nice for people who are using a 

mini proportional joystick. So if the client's driving along and encounters some uneven 

terrain, a rough spot of the sidewalk, maybe they're now onto grass, the chair will 

automatically slow down until the path is smooth again and then it will resume its 

speed and that prevents reduced control under those circumstances with these really 

sensitive joysticks. Now if that gets in someone's way, no problem, you just turn it off, 

but it's an option and it's just one example of some of the new programming options 

that are available and just how smart these electronics have become. I mentioned the 

MicroPilot before, because this can be used by the chin. It also can be mounted 

parallel to the floor, because again, since the joystick stem doesn't really move, it's 

unlikely to sag, to drop towards the floor. Some of these other mini joysticks are so 

sensitive that if you were to mount it parallel to the floor, the handle would sag down 

and the chair would start driving itself, but this allows someone to place their hand, say 
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on the surface of the tray with their fingers flexed, that gives someone more control 

who has muscle weakness and they can then access this MicroPilot switch. It also has 

a more traditional non-isometric mini proportional joystick, the MicroGuide, that 

requires about 25 grams of force.  

 

Now there are some clients that can use a joystick, but have difficulty during cold 

weather and we actually have a really cool option that is a hand warmer. So this one's 

available from our friends at mo-Vis again. People who might have difficulty driving 

when it's cold include people with multiple sclerosis and Duchenne muscular 

dystrophy. So this client might be able to drive just fine under warm circumstances and 

then really have difficulty if they're in a colder area. So this recycles air from in front of 

the warmer, so it's not using as much energy. It runs off the batteries of the power 

wheelchair to keep that area warm. It even has a little hand hood option to kind of 

contain that warm air around the joystick during particularly cold weather. Like 

everything else from mo-Vis, it's programmable. So you can actually program the 

temperature so it doesn't get too hot or too cold for the client and you can program the 

speed of the fan. So if you can justify in your documentation that this client can only 

drive when their hand is warm enough and that they need to drive in circumstances 

where it is too cold for them to drive well, you hopefully can get funding for this. Now 

there are a few clients who can use a mini proportional joystick, but really do better 

holding it in midline and close to their body and there is a very cool product called the 

Game Control Drive Control and this is from Switch-It. Now the good news is this 

should be back on the market very soon. Is not currently available as of the time of this 

presentation and it's only because they use the game control pieces here whatever this 

particular thing is that you hold in your hand, that changes as big companies like 

Nintendo and PlayStation and stuff change out their game systems. Well there's now a 

newer game system and Switch-It is busily adapting it to work as a control for the 

powered wheelchair.  
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So why would we do this? Well I tell you this is great for clients who have Duchenne 

muscular dystrophy. These clients are certainly not known for their flexibility. These 

guys do not like change. And when these clients can no longer use a standard joystick 

they are not happy. They want to still be able to drive and might be quite frustrated 

with you and I for not making that happen. A lot of the same teenage boys are using a 

video game at home and are still able to do so, because these generally contain two 

joysticks on them. We have two built-in mini joysticks that require use usually around 

40 to 50 grams of force, that's a pretty good deal and the client can hold it in close to 

their body, because these boys with Duchenne muscular dystrophy usually have the 

best control at midline and close to their body rather than that joystick a mile away 

from them at the end of the arm pad. Since it's video game stuff I've really never had 

problems with these inflexible young men making the transition from a standard 

joystick to this system here. So again, hopefully, very soon they'll have this re-released 

with the newest technology.  

 

So I've touched on mounting. You know, with almost all of these driving methods, it's 

not something in general with the exception of the video game controller we just 

looked at that we're going to hand over to a client, we need to mount it somehow to 

the power wheelchair. And so we're not only recommending a driving method, we're 

recommending the mounting as well. Now let's say we're mounting a joystick by the 

chin, we have two main options. There are swing away mounts that mount to the 

wheelchair itself. They stay in position relative to the wheelchair. So if the client is on 

rough terrain and they may be moving around a little bit within their wheelchair, the 

joystick will not stay in relation to the patient, to the client, it'll stay in relation to the 

wheelchair itself. There's also a bib or harness mount that stays in position relative to 

the client themselves. If the client needs to move the mount out of the way 

independently away from their chin, there are two power mount options we'll look at as 

well. So let's start with this harness or bib. So on the left we have more of what's called 

a harness style. On the right we have more of a bib style and it does look kind of like 
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you're wearing a bib. So it holds the joystick at the chin. It will work with a compact or 

mini proportional joystick. Most the time we're gonna use a mini proportional, because 

we wanna reduce that risk of repetitive stress injuries. It keeps the joystick in better 

alignment with the client, because it's attached to the client's body so if the client 

moves around a little bit within their chair, no problem, it should stay with them. The 

problem is, the client can't readily get it out of the way. So if it's time to do some work 

now or maybe eat a meal, I'm stuck with this under my chin all the time. It's not easy to 

get out of the way and usually someone else is gonna have to do it for me.  

 

There's a newer option from i-Drive, it's from Stealth Products called their control 

harness. It has a series of links here that allow you to more precisely place that mini 

proportional joystick. It is kind of heavy. And I thought I had a picture, we also have the 

swing away option that's attached to the chair itself, it would look similar to this, but 

not be a power option. Our power options are from Motion Concepts and mo-Vis. This 

is the mo-Vis Multi-Swing and you can see they have their All Round joystick on here. 

But you can really use these power swing aways for number things, you can place 

joystick on there, Sip 'n Puff tubing, any control that's by the mouth. Also we could 

have tubing there for hydration. You can even mount a lightweight device there, such 

as a smart phone or tablet.  

 

So let's go ahead and watch a video of the Motion Concepts power swing away 

option. I need to press play, here we go. So the client would press a switch. The switch 

can be anywhere the client has control, obviously not on the mounting bar itself, 'cause 

that will swing out of their way, but it will move this out of the way so now the client 

can be free to eat, talk, whatever they want and then swing it back into position as 

needed. You'll see it swing back into position here. It first raises up and swings back. 

All right and we'll go to our next slide. So again, by the chin we have the option of 

something that swings away, that stays in position relative to the chair or that mounts 

to the client and that stays in relation to them and then we have the power options. 
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Now the power option again, can be challenging to get funded unless the client can 

transfer themselves in and out of the chair, most people using a chin joystick are not 

gonna be able to do that, but it is available and it's something we certainly can try to 

get funding for. If a client is gonna use a mini proportional joystick by their hand it's 

very very important to make sure that the forearm, the wrist and hand itself are very 

well supported, because this person undoubtedly has muscle weakness and we don't 

want to just leave a joystick hanging out in space. They're going to need that support. 

We can support the forearm, wrist and hand arm trough or tray and then we can 

ensure that the joystick is mounted where it needs to be and we can place that on a 

midline or swing way mount as pictured here, hopefully in front of a well-supported 

forearm and hand. Or we can mount the joystick within a hand pad. Now this is 

something I do a lot. I love these hand pads, they're available for all of these various 

mini proportional joystick's and we can place the joystick within the hand pad and then 

place this hand pad at the end of a nice wide arm pad or arm trough so that this 

person has adequate postural support.  

 

So, few things I like about this, it mounts to the joystick. I have hardware here to 

change the height of the joystick in relation to the height of the hand pad. So 

depending on the type of grasp, the type of motor movement my client's using to 

manipulate the joystick, I can choose the optimal height for them. By placing a lot of 

the joystick underneath this hand pad, by placing the joystick within the hand pad, as 

the client's driving around, if something's going to hit, like that doorway, its chances 

are it's the corner of the hand pad rather than this very fragile joystick. So it protects 

the joystick, provides that height adjustment and it provides support to the hand. 

Again, this is available for all of these mini proportional joysticks. Okay, everybody take 

a deep breath, because we are now ready to talk about digital driving methods. So up 

to this point we've been talking about proportional options and truth be told there's just 

a couple more we're just gonna touch on as we get into these other options. But there 

are clients where no matter what we do, no matter what standard joystick position we 
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look at, compact joysticks, mini joysticks, nothing is gonna work for that client, we 

need to now look into our non-proportional options which are basically controlled by 

switches. Each switch represents a direction; forward, left, right, reverse. In general, 

when you push the switch you have one speed, so we need a different strategy to 

change the speed.  

 

Generally that's accomplished by changing the driving profile the client's in, so maybe 

drive one is more of my indoor driving, where I go a little slower, 'cause I have to get 

around my couch and tables and such. Maybe drive two is set up for I'm outside and I 

want to go faster, I need to cross the street before the light turns red. I would change 

my speed by changing which drive profile I am in, rather than any way I interact with 

the switch itself. So, the client cannot use any type of joystick. At this point you may 

want to refer to your non-joystick driving methods decision-making tree. If you don't 

want to now that's fine, you have it in your handouts as a resource. So we know that to 

use a joystick we need to be able to grade the force and distance of our movement. 

We have to balance those muscle groups and the client has to have adequate 

movement and motor control to use this joystick. If the client does not, then we start 

exploring other options. One option we can start with is for the client who has fair 

upper extremity control, but who still cannot use any type of joystick. That individual 

might be able to use mechanical switches that are simply placed on surface of a tray 

like we see here.  

 

So this young man has a switch placed here, here, and here and they represent 

forward, left and right. That's a real easy place to start. I should mention too that 

certainly as we're working with clients, we can jump in anywhere we feel appropriate 

on this hierarchy. There are clients I'm working with where I know that no joystick is 

going to work already and I can jump in somewhere along this hierarchy. But for the 

client who has fair upper extremity control we might start with mechanical switches on 

a tray. Now there are some clients who have fair upper extremity control, but have 
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more control sliding their hand back and forth on a tray, that horizontal movement 

forward and back or left and right, then up and over the surface of a mechanical 

switch, that vertical movement. That is a more difficult movement, especially for clients 

with increased tone and so we can actually place switches under a tray. Well how does 

that work? We use proximity switches. So proximity switches under a tray work well for 

clients who have fair upper extremity control. They can accommodate larger 

movements and we're eliminating a plane of movement, because now the client 

doesn't have to get up and over a mechanical switch.  

 

So here we have an older proximity switch, these yellow blocks you see here are all 

underneath the surface of a clear tray. They've been velcroed underneath and when 

Mark moves his hand over each of these switches, he can drive in that direction. Again, 

these are typically placed under a tray. The client may not know where the switch is 

and so it's important on top of the tray to place a cue. I'm not a big fan of stickers, 

because I want my client to look where their driving and not look down at the stickers 

on their tray, so instead I use Velcro, the soft side of Velcro, I'll put that above each 

switch location. So as my client is driving as they move their hand across a tray they 

realize, oh, that's where my switch is for forward, left, right and reverse. Now all these 

switches are generally contained underneath or within a tray. This particular half-moon 

shaped tray here has a cover underneath so that all the wires and stuff can be 

contained and then there's only one wire that comes out the side.  

 

Now if we have a long wire that has to be connected behind the client, underneath the 

backpacks and all the medical equipment, it can be hard to find it to unplug for 

transfers if we're using a full tray. This particular half tray can actually be swung out of 

the way, doesn't have to be unplugged at all. But if we do have to unplug, you can get 

something called a pigtail cable, it remains plugged into the main electronics which are 

usually at the lower portion of the chair behind the client and then you can have the top 

portion of that pigtail cable by the end of the tray so that it's handy. It's right there to 
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unplug and plug in again during transfers. These switches, proximity switches, are 

made from ASL, Switch-It, Stealth and mo-Vis, so available from a number of folks. 

Now the mo-Vis proximity switches are fairly new and they have a few unique features. 

Most proximity switches can be activated using proximity, you just get close to them. 

Well how does that work? They're actually a capacitive switch and using complete 

layman's terms, because I'm not an electrical engineer, I'm an occupational therapist, 

they measure our capacity to conduct electricity. So when our hand moves over the 

surface of one of these proximity switches no force is required, they're activated by our 

proximity to the switch. As such, the tray surface over this has to be non-conductible, 

like a plastic material. If you place your math book on top of that tray, over where the 

switch is located, it will not activate, but if your cat jumps up on your tray, it will. If you 

put a glass of milk on top of there it will. So it's important to keep in mind.  

 

Typically, when we adjust the sensitivity of these proximity switches it's like enlarging 

an invisible bubble around the switch. So with the exception of the mo-Vis switches, 

when I increase sensitivity I'm increasing it all the way around the switch, underside 

too. That can be a challenge, because in children that tray may not be quite a long 

distance from the top of their thighs and if these are adjusted with a large activation 

range, meaning I don't have to get to close to them, even the top of the thighs can 

activate the switch. What's unique about the mo-Vis ones is they're only activated by 

the top and side areas, not underneath at all, so you don't have to worry about that. 

Also unique is how you set that activation distance. You can do so electronically using 

their configurator software. The other proximity switches that are on the market have a 

very, very teeny set screw in them that you have to use a very, very teeny screwdriver 

with, like for eyeglasses. And you know, as I've gotten a little older, it's really hard to 

find that little screw and I have to turn it and hope I'm getting the right distance from 

my client. Where with the mo-Vis proximity switches we can say this how far I want the 

activation distance to be electronically, so it's much easier. They also have another 

unique feature called debounce, another electronic term, but it really is an activation 
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delay. Let's say that you have several of these switches lined up underneath a tray and 

your client wants to turn to the right, they might need to move their hand over left and 

forward on their way to that location of the right proximity switch and that can lead to 

movement of the chair. This activation delay means the client has to stay over one of 

those switches for a set amount of time that you can adjust so that the client doesn't 

get those inadvertent activations, it's a nice feature.  

 

Now this is a proportional option, it might be the client has good fine motor control, but 

limited activation travel and force and this person cannot use a mini proportional 

joystick. We have three main options: first is the touchpad, the touchpad or TDK is 

available from Switch-It, uses the same technology as our smart phones, the exact 

same screen. You drop your finger down on the surface and as you move your finger 

away from center, the chair will go faster. If you can draw a circle on the screen, that's 

where the chair will move. So it is proportional in distance and direction, which is really 

cool. It has a couple modes of operation. The VIC Touchless finger joystick is no longer 

available in the United States, but it was also another proportional option. And our final 

option are fiber optic switches. I use fiber optics a lot. Like proximity switches, this is 

an electronic switch. It does not require any force, you just have to get close to it.  

 

So how does it work? Well each of these fiber optic switches actually contains two 

cables. One cable emits a fiber optic beam of light, we can't see it. When it encounters 

something like a finger or a thumb it's reflected back along the second cable and that's 

what activates the switch. Some people say it's breaking a beam, it's actually reflecting 

it back, but it captures very, very small movements and so it works very well for people 

with extreme muscle weakness. I use this a lot with children who have spinal muscular 

atrophy and with adults who have ALS. The cables tend to be very fragile and so it's 

important when we're mounting these switches to protect the cables. And fiber optics 

are available from Adaptive Switch Labs, ASL, Switch-It and Stealth. This is an 

example, you can see these little holes here. These really can be placed anywhere that 
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makes sense for client. Here there's four that have placed within this half moon tray 

and the cables are all contained within this enclosed tray, it has a bottom to it and that 

can be handy because these are so, so fragile.  

 

Now one challenge, traditionally, with these fiber optics is adjusting the distance. You 

can adjust this so that the client pretty much has to be right on top of the switch to 

activate it anywhere till 12 inches away. I tell you, the farther you adjust this out, the 

less likely this is to work well for you, it becomes quite challenging, so something to 

keep in mind. Usually, these are adjusted, again, with one of those microscopic 

screwdrivers and it can be very challenging to determine what is the actual activation 

distance. I do this for a living, it can take me 20 minutes to set up one switch, it's really 

kind of painful. So this is been a problem, so ASL has a new feature called teach mode 

that can be used to set activation distance and then you turn it off for functional use of 

the switch. It still does require once you generally get the activation distance some 

fine-tuning to get the switch to act just the way you need to for an individual client. 

Stealth has their own fiber optic arrays, either two, three or four switches and they 

have a really nice feature called tuning. There's a button that you push that sets the 

activation distance. So I just have to ask my client to approach the fiber optic as they 

use whatever movement they have, I just push the button, it's set. It is wonderful, I 

really like that feature.  

 

Here you can see one of their mounting options is that hand pad again, you can place 

fiber optics in here, there on little mini goose necks so you can get them just where you 

need to be. So traditionally, this comes in a four switch array, one switch is forward, 

one is left, one is right and that fourth switch can be programmed to do one of two 

things, it can either be reverse, but if reverse is not the only thing the client needs to do 

with their chair, if they need to control other features, instead of reverse you can make 

it that reset switch. And the reset switch, one of the things it can be set up to do is 

toggle forward and reverse. So now the first time the client hits that reset switch, that 
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fiber optic switch, it toggles forward and reverse. Next time they hit it perhaps the 

client can change speeds. Next reset activation, control power seating. Next reset 

activation, perhaps control a communication device. Lots and lots of things we can do. 

So if the client needs to do more than simply drive their chair, oftentimes that fourth 

switch becomes a reset or mode switch.  

 

Now everything we've been talking about so far with these digital controls has involved 

the upper extremities or the hands, but many clients have little extremity control, but 

good to fair head control. For clients who have good head control we can use two 

options: Magitek, which is actually proportional as well as the Proportional Head 

Control. Now the Proportional Head Control pictured here is really rather rarely used 

now. It used to be used a lot before the head array was released. The head array, we'll 

talk about here shortly, is not proportional, but it tends to work better than this 

proportional head control. Proportional head control has a little compact joystick here. 

As a client pushes their head back, the chair moves forward. The challenge is it's really 

hard to keep pushing back all day. Clients fatigue, clients with increased muscle tone 

tend to have a further increase in their tone and then have difficulty stopping. Magitek 

is also not commonly used, because it does require very good head control and it has 

a few safety concerns, so you have to use it in the right circumstances.  

 

So this is Magitek. Right on top of the head here there's a very small sensor and that 

sensor translates head movements into wheelchair movements. This has been around 

for a long time, it's really remarkable technology for when it first came out. Now the 

way you stop the chair's movement is to bring your head perfectly upright, that's your 

neutral zone, kinda sounds like Star Trek. As you bring your head up to the neutral 

zone, the chair will stop. You have to have very good head control and know that's 

how I stop my chair. If it's hard for you to stop your chair with a very small neutral 

zone, this invisible circle on the top of your head, you can enlarge the neutral zone, the 

problem is now the client has to use larger head movements to move the chair. A big 
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safety concern of Magitek that's very important to keep in mind with this determining 

whether to use this with a client is this switch here, you can really plug in any switch 

you want, but it calibrates the chair. So ideally you tell the client, okay we're turning on 

your chair, enter your neutral zone, have them sit perfectly upright, push the switch, it 

calibrates, that's your neutral zone. Now imagine you're working with a client in a busy 

maybe special education classroom and there's kids running around everywhere, 

someone sees this cute green switch, again it can be any switch you want and they 

say I wanna push that. If your client happens to be looking down at their shoe that got 

untied in the last period of time and someone pushes that switch, that is now their new 

neutral zone and when the client looks up the chair's gonna start moving and they may 

have no idea how to stop. So it's a safety concern, you just have to make sure that if 

you recommend Magitek that it's a situation where people are not going to press that 

switch unless it's absolutely the right time to do so.  

 

So I said this is been around for a while, but there are some newer features. They now 

have a switch port that you can plug an emergency stop switch into. So the client, if 

they can hit that switch somewhere or someone else can push the switch to stop the 

Magitek system from working. They have another feature called over rate. It shuts 

down the system if there's sudden movement. This sensor is usually placed on 

someone's head using this little headset. Well if the client hits a bump in this headset 

goes boop and falls off the client's head, in the past the chair would keep driving, now 

it will turn off automatically, assuming that the sensor might have fallen off the head. 

Another feature is over range. If the client moves too far from center and stays there, 

the power wheelchair will stop. So for example, let's say the client has a seizure and 

maybe slumps to the side, in the past the chair would keep moving, in this case it will 

stop. Continuing on our decision-making hierarchy, if the client has fair head control, 

not real maybe excellent head control as would be required for Magitek or the 

proportional head control, then we can look at the head array. The head array is used 

by a lot of people. It's probably one of our most common alternative driving methods.  
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It came out in the late 80s, I personally had a party, I was very excited because it was 

so nice to have another way for clients to drive. We didn't have a lot of driving methods 

at the time, but a lot of people who could potentially move themselves with the right 

opportunity and the head array was just that. So when the head array first came out it 

consisted of three to five proximity switches, again, those switches that measure our 

capacity to conduct electricity, don't require any force, and these switches were 

placed in a tri-pad had support. When the client brought their head back to this pad 

the chair would move forward. If the chair only touched the side pad, the chair would 

turn to the side. If the client could keep their head back while they touched one of 

these sides it would give them a more subtle turn. The advantage of that is, I could be 

driving down a hallway let's say, and I could keep driving forward by maintaining 

contact with the rear pad and use light turns of my head to keep myself on course to 

stay on track as I went down that hallway. If I need to stop I have to drop my head 

forward and that's very, very important and I need to have a strategy to back up and 

that is a programming thing. There's different options for how I can access reverse.  

 

So for example, sometimes I would hit a separate reset or mode switch to toggle 

forward and reverse. Sometimes I quickly tap the back portion of the head array and 

that one tap will toggle forward and reverse. So I bring my head back, I'm going 

forward, give it a quick tap, now when I bring my head back, I'm going into reverse, 

quick tap, bring my head back I'm going back forward. So for a long time we only had 

these two head array's: ASL and Switch-It. Both these tri-pad setup. I could move 

these pads in and out using this hinge, but that was about it. On the Switch-It one, 

besides the three driving switches, I could add way out here another switch here or 

here for power or mode. So we have a few new options now, actually a number of 

them. This is from ASL and it's called the ATOM and the electronics of the ATOM are 

attached back here behind this tri-pad head support. There's couple of new features, 

the client can now turn head array on and off by pressing something called a user 

switch. So let's say I pulled up to my desk at school and I don't wanna worry about 
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accidentally driving into my desk, I can turn the head array off rather than turning the 

chair off and now I can rest my head on it, use it as a headrest.  

 

Another feature is I can hold down that same user switch for a certain amount of time 

which is programmable until I hear a long beep then I can use one of my directional 

switches, any one of these three, I choose which one, to send a wireless signal to 

something else like a communication device or this SGD, stands for speech generating 

device. That eliminates the need for a very expensive component that usually is 

required for interfacing, so it's a very unique feature for people who need to use the 

head array, not only for driving, but to control something else like a computer, like a 

tablet. I can also make some other programming changes on here including the ability 

to turn on some auditory feedback. One of the challenges with fiber optics or proximity 

switches as they're quiet. If I activate a mechanical switch, it makes a click. If I activate 

a proximity switch there's no noise, so I can turn on a little beep that I hear whenever 

one of these proximity switches is activated, now that gets irritating really quick and so 

fortunately you can turn it off again, but it does provide that initial feedback for training. 

Permobil has their own head array called the Total Control Head Array System. One of 

the very unique things about this is it allows us to combine mechanical and electrical 

switches and that's something we haven't been able to do until more recent years, 

they just didn't work with each other.  

 

So now instead of only having proximity switches behind the head and either side, I 

can replace those with a mechanical switch if it works better for that individual client. 

Another unique feature is this has two proximity switches back here instead of only 

one. The reason for that is for some clients when they roll their head off that back pad 

to try to correct their course and the goal is to maintain some contact here as well as 

here. The client might lose contact with a single proximity switch so this improves the 

ability to drive with those diagonals. It has a bunch of input jacks on the back for those 

mechanical and electrical switches. Stealth also has a head array in their i-Drive series. 
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It also allows combinations of proximity and mechanical switches. It is programmable 

like all the i-Drive products so we can do a little more of that programming. One thing 

that I really like with the i-Drive head array is I can use a variety of head supports. 

Stealth products carries a large amount of head supports and it's nice to have the 

option to use whatever head support works best for my client. So for example, instead 

of that tri-pad, I often use this configuration where I can get this side pad just where I 

need to to best capture my client's individual movements. And then finally we have the 

Dual Pro from Switch-It. Programming can be done on this back pad. We have 

different buttons and such back here. And it has three control options. The first is 

proximities only, so like a standard head array I move toward the proximity switch, the 

chair moves. I can also use it in mechanical only mode where there's mechanical 

switches embedded in each of the pads.  

 

Now they've done something very unique here, usually with these non-proportional 

methods I don't have any type of speed control, I have to tell my chair I'm in a different 

drive now. With these, if I push harder on a switch, the chair speeds up, so now we 

have speed control. We'll that sounds really cool, but here's my concern, for most of 

my clients, if they push harder they have less control. So for people who already have 

increased muscle tone if you asked them to push into that switch, that client's going to 

usually have increased tone, decreased control. That increased tone means that now 

it's difficult to stop and for all clients it could increase fatigue. So it's a really neat 

concept but I think we really have to keep this in mind. We have a third control option 

where both the proximity and mechanical switches are active. The proximity switches 

being electronic, tend to respond right away, so soon as the client gets near it, boom, 

the chair's moving, but then using the mechanical switch, the client can push into that 

pad and increase their speed. So I've been talking for a while, it sure is easier to 

actually see some of this stuff in action. So we're going to watch a video of Jonathan 

trying out his head array. Saving for posterity okay. There you go. And I can send this 

to mom and she can show everyone how awesome a driver you are, because you're 
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doing really really well. Don't run away Jonathan. Well as much as he was intentionally 

trying to get out of the building, I think he's avoiding the ramp now . Yeah! 

 

- [Woman] Where you going? 

 

- [Michelle] You're on TV bud, you're doing great! 

 

- [Woman] Jonathan over here. 

 

- [Michelle] Good, now drive to mom? 

 

- [Woman] Hey! Jonathan! 

 

- [Man] Jonathan, I'm gonna take the wheel for a second 'cause this truck-- 

 

- [Michelle] so Jonathan had been inside the building of this complex, Rehab supplier, 

trying out this head array on a evaluation chair and had done very well. He had driven 

to the door to go outside five times perfectly, so we finally decided to throw on our 

jackets and go outside. In Colorado it's often nice and sunny, but still quite cold. So it 

was a cold day. Soon as we were out there, he refused to get anywhere near the ramp 

to go back inside and then we had to stop driving because out of nowhere an 18 

wheeler entered this little parking lot so that was the end of our driving. Okay, we can 

go to the next side here. All right, so we talked about the head array, again a very, very 

common alternative driving method. It works well for clients who may not have a lot of 

control in their extremities, but have fair to good head control. There are other clients 

you work with who may have little head control or extremity control, but perhaps have 

good oral motor control and these are primarily clients with a higher level spinal cord 

injury. And this is when we pull out a tried, but true driving method, Sip 'n Puff. So Sip 

'n Puff is actually one of our original driving methods, alternative driving methods, 
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that's available. I've heard a few people say, well I don't use Sip 'n Puff anymore, it's 

old, but sometimes old school is very useful. It's a very powerful driving method, 

considering that for one access point at the mouth, the client can have full directional 

and speed control, as well as control of other features of their chair. So this works well, 

again, for clients who have little control of their head or extremities, but good oral 

motor control, including good lip closure and an intact soft palate.  

 

Well what does that mean? Sip 'n Puff doesn't really require breath control at all. Lots 

of people using Sip 'n Puff are on a ventilator. It requires the client to be able to control 

the air pressure within their mouth. So if you can puff out your cheeks and suck them 

in like you're drinking a thick milk shake, that's the type of control Sip 'n Puff requires. 

If you don't have good lip closure and a lot of people with diagnoses who have 

abnormal muscle tone, people with cerebral palsy or traumatic brain injury are often 

losing air through their lips, so cannot maintain air pressure in their mouth or someone 

who cannot maintain air in their mouth because it escapes out of their nose and that's 

people with ALS. So people with ALS lose the competency of their soft palate, and all 

that means in they're trying to keep that air within their mouth, it escapes out the nose. 

And so those clients, even if they could use Sip 'n Puff will not be able to continue 

using Sip 'n Puff for very long. Again, this does provide full directional control and 

speed control, well, how?  

 

Traditionally, a Sip 'n Puff requires four discrete pneumatic commands: A hard puff 

moves the chair forward, soft puff moves the chair to the right, a hard sip will move the 

chair into reverse and a soft sip will turn the chair to the left. When using Sip 'n Puff, 

it's very common to use a programming feature called latch. Latch can be used with 

other driving methods as well, but most often is used with Sip 'n Puff. How latch 

works, is the client gives one good forward hard puff, the chair not only moves forward, 

it continues forward without any additional input from the client until it receives a hard 

sip to stop the chair. The reason for that is it's just too hard to keep up, excuse me, 
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that hard puff to sustain that when going longer distances. The other advantages, like 

the head array, while the chair's in latch going forward, the client can now give those 

soft pneumatic commands to move a little to the left, a little to the right. So the client 

can correct their course as they're going down a long hall or down the street or 

sidewalk. To change speeds, there's various options. There's a lot of different 

programming options out there so that there's different strategies the client can use to 

change speeds. A common strategy is to give that hard puff, enter latch, continue 

giving hard puffs and it will ramp up someone's speed until you get to the max and 

then it will go back to a slower speed.  

 

So many people with Sip 'n Puff can very quickly move through speeds depending on 

the requirements of their environment. I-Drive from Stealth now has a Sip 'n Puff of 

their own. It has these four pneumatic commands, but there's a few unique features. 

Whenever someone's using Sip 'n Puff we have to calibrate the hard and soft 

pneumatic commands. Usually this is done on a standard programmer. It can be a little 

tedious to do and there's not a lot of feedback for the client to see how much 

difference there is between say, the hard puff and a soft puff. It's important there's 

some difference between the two or the client will have difficulty driving. On the i-Drive 

software we can show the client the calibration on a tablet, so now they have a nice big 

screen in front of them and can watch as they attempt to execute a soft puff or sip and 

then that hard puff or sip and they can see a bit of a sliding scale and decide, okay 

that's where I am and then it's set. Another unique feature of the Stealth system is that 

there's two stages of control. Stage two is traditional for pressure commands. In stage 

one, I have proportional speed on my forward command. So let's say I need to come 

up to a table and I don't wanna come at full speed, I can puff very gently and instead of 

turning to the right I keep going forward, but I'm controlling my speed, so a newer 

feature for those Sip 'n Puff users. Now this feature's been around for a little bit, but I 

think a lot of people are not aware of it and I think it's very useful for some clients. This 

is on the Q-Logic electronics, again, available on our Quantum Rehab power 
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wheelchairs and it's called two pressure. So instead of a hard puff being forward and a 

soft puff being right, now two puffs is forward and one puff is right. Same with reverse 

and left.  

 

Why would we do this? Some clients really have difficulty discriminating between the 

hard and soft pneumatic commands, no matter how much programming we do. And 

so this eliminates the need to discriminate between those hard or soft commands, the 

client just has to do one or two commands. There are some important programming 

features along with two pressure. One is called sampling delay, it's really an activation 

delay that we can set up so that it gives the person time to build up a pressure. This is 

actually specific to a four pressure system. So if it takes me a little time to build up that 

hard puff, instead of the system receiving a soft puff on my way to building enough 

pressure to go forward, I have this delay allowing me that time. Between time is how 

much time is required between those double pressure commands, those two puffs for 

example. Now there is a hybrid product that combines the head array and Sip 'n Puff 

and this will work for a very niche population, a client who has some oral motor control 

and some control of their head. How this works is, let me grab my arrow again here. 

The back pad is not active. Forward and reverse are done on the Sip 'n Puff tubing. So 

any puff is forward, any sip is reverse and then left and right are accomplished up here. 

That might work well for a client who struggles with coming off of the back pad readily 

to stop, or for a client who can't discriminate, again, those four pneumatic commands. 

Another option would be to try the two pressure. So this is available from several 

companies.  

 

This one pictured here is from Stealth products. Again, the left and right pads are 

active on the head array, but not the back pad and any puff is forward, any sip is 

reverse. All right, before we proceed I wanna review for a second. We've talked about 

how we have a lot of proportional options for clients, starting with the standard 

joystick, moving through smaller compact joysticks to more sensitive mini proportional 
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joysticks, even other proportional options like that touch drive, that uses the same 

screen as our smartphones. Or the Magitek, that sensor on top of our head. Then we 

move into switches, mechanical switches on a tray, proximity switches under a tray, 

eliminating a plane of movement, fiber optic switches that capture very, very small 

movements for people with profound muscle weakness. The head array that works 

really well for clients who may have some head control, but not good control in other 

parts of their body. And Sip 'n Puff that works well for people who have good oral 

motor control, but perhaps not control otherwise in their body. That's a lot of different 

options. But despite all these various options that we have, there are some clients 

where we have to set aside all these ready made driving options and just put on our 

detective hat and figure out, okay, where does this person have control on their body 

and where do I need to put a switch so that they can use that isolated control.  

 

So in our decision-making hierarchy, we have clients who perhaps can control a switch 

in four different areas of their body, it might be a mechanical switch, electrical switch, 

or combination of those and we're gonna use those switches for forward, left, right and 

reverse, or reset. Most of the time reset, because a client who has this limited degree 

of control most likely will need to control other things through their power chair. At a 

minimum probably some power seating. How do we know where to put a switch? Well 

optimal switch placement and this is very general, we could spend another course and 

we have in the past. You can find that through occupationaltherapy.com. Optimal 

switch placement in general is where the client has as small a movement as possible 

that's isolated, it's not pulling in reflexive responses or patterns of movement. It's 

repeatable and the client has the ability to sustain access with the switch to keep 

moving and the ability to accurately and quickly release the switch for stopping. This is 

where I end up sometimes with my clients. Sure we have all these great driving 

methods, but sometimes we just have to figure out where can I put switches for this 

client to have control.  
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So let's take a look. Ideally, we wanna find at least three switch sites for forward, left 

and right. If I can't find that site for reverse or reset immediately, I'm not too worried, 

we can always try to find that later. I'm gonna take my client's strongest switch site 

and make that forward, because that's the switch they're usually going to have to 

access most frequently. If a forth switch can be identified, then reset is going to 

provide the most function and requires the least amount of motor control, because 

instead of having to hold that switch down in a sustained way to continue movement, I 

just have to swipe at it. I just need a momentary activation. Instead of me having to 

time it, I have to hold the switch just this long to make this turn. I don't have to worry 

about that and I don't have to worry about quickly releasing it. So I can take my client's 

weakest switch site and make that reset.  

 

So this is not new. This has been an option for awhile in power mobility, but finding the 

optimal switch sites and the optimal switch types is always a challenge. It's one of the 

things that hopefully keeps my brain working, but it's always worth it if we can get our 

clients driving. So what we have to do is plug these switches, mechanical or electrical, 

into some type of switch interface and that switch interface then plugs into the 

electronics on the chair. We can use technologies like the Stealth products i-Drive 

which receives a combination of mechanical and electrical switches. Magitek has 

something that also allows us to combine switches. The iZip II and III. And Switch-It 

has something called the Cool Cube that also allows us to combine electrical and 

mechanical. Stealth has a new interface called their Five and Six Switchbox that's just 

come out as well. Now you might be thinking, okay Michelle this is getting a little hairy 

and do you really expect me to remember all this, because this is a lot of electronics 

here? And it makes it rather difficult to explain what in the world I do for a job to 

people. But this is where it's really important to work closely with the complex rehab 

supplier and oftentimes the manufacturer's representative. So if you say, look, I think I 

know where my client can access these switches, but I don't know how to make that 
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run the chair, they can help you with that. They'll hook it all up for you. Our job often as 

a clinician is to try to figure out where do I think this person has control in their body.  

 

So before we get anymore overwhelmed, let's look at an example, 'cause that always 

helps quite a bit. So this is Faith. Faith was in her early teens at this stage and she 

already had a power chair. Someone had recommended a power chair for her that had 

a joystick, but Faith couldn't use the joystick. Unfortunately, I run into clients 

sometimes who can move their chair, just not particularly where they want to go and 

Faith was one of those clients. So next, someone who had seen Faith recommended 

the head array, but Faith couldn't quite drive with the head array and unfortunately they 

didn't try the head array with her before making these recommendations. You can see, 

I hope, by this point in this course that it's super important to actually try this stuff out 

to make sure it works. So I asked Faith, where do you think you can control switches 

for driving? Well Faith has cerebral palsy, she has athetosis and people with athetosis 

need to find a point of stability. Faith stabilizes with her head. As long as her head is 

firmly planted against her head support, then she can control other areas of her body. 

We were able to determine that she could pull her arm back and access a switch 

behind her upper arm and that became her forward driving. We found that for left turns, 

Faith could squeeze a switch that was placed in her left hand. Now her hand moves all 

over the place, so the switch had to be with her, rather than attached to the chair.  

 

AbleNet sells a switch called the Spec that's on a strap base and she was able to use 

that for left turns. At the time of the evaluation she was able to adduct her left leg into a 

jellybean switch, also from AbleNet, for right turns. You can see, she definitely has 

more control on the left side of her body. Now it took a long time to get her chair, partly 

because we recommended a power communication device mount. Faith uses Eyegaze 

for communicating. So her device needs to be right in front of her face. That's kind of 

hard for driving, so this way she could move it up and down independently. Well that 

delayed funding. By the time we got the chair, she decided she wanted to try another 
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one of these switches in her right hand and she did very well. So we're going to watch 

a video and what's amazing in this video is that Faith has not driven for six months. 

She's just gotten this chair. It's the very first time she's driving it and it's at school and 

she really rocks it. All right, this is Faith driving. She's got her forward switch behind 

her left arm that she's pushing right now to go straight ahead and she's got a switch in 

her left hand for left turns. Can you show us a left turn Faith? There you go, good job! 

And she's got the switch in her right hand for right turns. I know they're playing 

basketball or something in there, aren't they? Can you keep driving this way? You're 

doing great. And she's got a big 'ol long mount in front of her right now, so move that 

out of the way. Excellent. Are you showing me the stuff on the wall? Look at all those 

pictures! Good job! Are you up there somewhere? You are? Good and we're gonna 

down that turn acceleration a little bit. Turn down the turn acceleration. She was 

overshooting her turns a bit. That's a programming issue and something, again, we'll 

talk about in a subsequent course optimizing driving.  

 

All right, we'll get back to our PowerPoint here. Let's look at another example. This is 

Julian and rather than cerebral palsy, Julian has muscle weakness, because he has 

spinal muscular atrophy type I. Julian's been driving since he was, I think, two years 

old and he's now in college, so he makes me feel really old. At this time he is about 10, 

11, 12 somewhere in there and we were combining mechanical and electrical switches 

in order for him to drive, because his muscle weakness continues to progress and we 

need to address that. So sometimes we find a way for someone to drive, but it's 

important to make sure they can continue to drive that way. We do sometimes have to 

go back in and re-intervene. So we had to find a way for Julian to go forward. So we 

took one of those fiber optic switches that we talked about before, very small switches, 

can read a very small movement and those cables we know are fragile, so here's the 

terminus, the top of the fiber optic and cabling's all underneath his hand pad and arm 

trough supporting him so that he can wiggle his thumb for forward. So when he covers 

this the chair moves forward. Then for right turns he's using a mechanical switch at this 
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point called the Micro Light, it's a very sensitive mechanical switch and he would 

adduct his hip slightly to activate that switch and what he used for right turns. And then 

he had proximities within his head support on either side of his head for left and for 

reset and he drove very, very well. As his needs changed though his need for switch 

types and placements changed a bit as well. He was still able to use proximities by 

either side of his head, but we had to then look at some other options.  

 

So what we're gonna do in these series of videos is look at the placement of the 

proximities by his head. So at this point the chair's not on, we're simply asking him to 

turn his head to each side so we can check his movement and determine the 

placement for the proximities. So let's go ahead and look at these videos. Go, good. 

So that's our first video of him turning to his right side. Let's go ahead and look at the 

next video. Go, good. And you can see that switch moving a little, but his movement 

has so little force to it. And again. That he cannot activate any mechanical switch in 

this location and so we are using that proximity switch so that the force requirement is 

not there.  

 

All right, gonna go back to our PowerPoint. We next then had to determine his other 

movements and we placed fiber optics by each hand. Now he had already been using 

a fiber optic by his right thumb, but as he continued to progress he was having 

difficulty. Many people who are able to use a switch by their fingers who have profound 

muscle weakness are able to use their fingers better if their fingers are already flexed. It 

improves the amount of movement. And so we were looking to position fiber optics 

differently so his fingers could be flexed. So in these videos we're asking him to move 

his fingers. We later then placed fiber optics in those locations mounted using lock line 

to hold them in a precise location. So let's watch those videos. Go, good. Can you 

get? So his hand is well-supported in that hand pad and he's moving his middle finger 

very slightly. And this is his right hand. Go, good and again. We placed this switch 

under the index finger. So now that we knew where we were placing each of the 
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switches and he certainly already knew how to drive, we had to submit for funding 

approval of course, put together everything that was required on his chair. He 

happened to need a new power chair by this point, a new seating system. And in this 

video he's outside his apartment complex with his mom and the supplier and he's 

trying out his new chair for the first time. You'll notice his left hand is in his lap, 

because that's his reset and we just want him to practice with his driving switches for a 

moment. His right hand is in a splint, because he has some wrist deviation and we 

needed to keep... them in alignment with the switch by his left fingers, or right fingers. 

 

- [Man] All right, now come forward. And a right turn. Don't run me over. What are you 

chasing? Okay, face me. 

 

- [Michelle] So you can see that Julian's orders are rather complicated. It takes a while 

to do his evaluations. We had to determine the best new power wheelchair base for 

him. He has a power tilt to change his position in space for fatigue and pressure 

management since he's not moving. He required a special foot box to contain his feet 

at the position that he is in due to lack of range. He has a molded seating system and 

vent on the back of the chair, arm pads, arm troughs I'm sorry, hand pads, et cetera. 

But all of this allows him to drive independently in college and that gives him a 

tremendous amount of independence. 

 

 Okay, let's go back to our PowerPoint here. So we're trying, ideally, to find four switch 

sites, if we can, at this point of our hierarchy. Sometimes we can only find three. In this 

case I will try to find three for forward, left and right, either mechanical or electronic 

switches. And again, we can add on reverse or reset in the future. There's another 

feature through programming we can take advantage of called standby. How standby 

works is if the client does not access any switch for a programmable amount of time, 

the chair enters standby. Then based on which directional switch is activated, the 

client chooses the direction or what the chair will do, what mode of operation the chair 
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is in when it comes out of standby. So for example, if the chairs enter standby and the 

client hits their forward switch, then the chair will start driving. If they activate their left 

switch coming out of standby, they might be now accessing their power seating. It can 

be a little confusing. I avoid standby if I can possibly find a reset switch.  

 

Sometimes we run into a client, where despite our best efforts, we can only find two 

switch sites on their body. There's a couple options that we have. If that client has 

muscle weakness and can use fiber optic switches, we can use only two switches to 

simulate more movement. So in this case if there's only two switches and the client 

covers both of them with one finger for example, the chair will move forward. If they 

only cover the left switch, the chair goes to the left. Right switch, the chair goes to the 

right. If we can find a third switch site, it could be used as reset, but otherwise we at 

least are providing forward, left and right control. There is a proportional version of this 

available from ASL. It's a little contra-intuitive, the further away you move from the 

switch, like out of the activation zone, the faster the chair goes. In this picture you can 

see where these switches can be mounted not only to the top of a tray, but also on the 

side to allow someone to drape their fingers over the edge. Another option that 

requires two switches is from Adaptive Switch Labs and it has a rather long name, it's 

the Single Switch Scanner With Dual Switch Step Scan. So it says single switch 

scanner, but it actually does require two switches. So there's a scanner and it's 

pictured here and there's light that moves forward, right, reverse, left. The first switch 

of these two switches the client's using moves the light between the available 

directions. The second switch then chooses that direction, in this case light, and 

moves the chair as long as the switch is activated. So little tedious, not something we 

wanna do if we can find an easier to access driving method. Q-Logic has a two switch 

option too that truly simulates four directions as well as allows for a mode switch. But 

it's also rather confusing. So first switch, this is similar to two pressure Sip 'n Puff.  
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Again, Q-Logic on the Quantum Rehab chairs. If I push this switch once, twice, hold it 

down, the chair moves forward. If I only push it once and hold it down, the chair goes 

to the left. If I give it a quick double hit, boom, boom and let go, I have just given it a 

mode switch activation. Moving to our second switch, one switch hit, two, hold it 

down, the chair backs up. One switch hold it down, the chair turns to the right. So 

advantage of this, I have full directional control for only two switches. But if the client 

only has two locations on their body where they can control a switch, it's unlikely they 

have this degree of motor control of those two switches, they might, but this is an 

option. Another option for people who only have control of two switches is called Link. 

This is available through programming on the Stealth i-Drive driving methods. It makes 

two switches act like three. So like we saw with that fiber optic array, but I can do this 

with any two switches if the client can hold down these two switches at the same time 

they'll execute a forward command, left switch goes left, right switch goes right.  

 

Let's watch a quick video of how this works. Whoops, have to hit play. So in this video, 

this is Anthony and he actually has a proximity switch mounted at the end of each of 

his arm pads. So when he holds both of them down, when he activates both of them, 

he's going to go forward. He activates only the left, he turns left. Only the right, he 

turns right. He's giving a quick double hit, you can see with his left hand, and that acts 

as a mode switch. All right, let's go back to our PowerPoint. And we're going to talk 

about my least favorite driving method and that is single switch scanning. And we do 

this for clients where, despite our very best efforts, we can only find one switch. First 

thing we need to do is try really hard to find another switch site, but in this case we use 

that same scan we talked about before. The lights scan around our options, forward, 

right, reverse, left. The first switch activation starts the scan. When the client sees the 

direction they wanna go, they hold the switch down, the chair will move in that 

direction as long as the switch contact is maintained. This is available on most 

manufacturer's chairs. It's built into the display as an option. ASL has an external 

scanner that can also be used. So let's talk about our take home message. I hope you 
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can see now that there are many, many ways to drive a power chair. And keep in mind 

that the client's positioning, the drive wheel configuration, tracking technologies, 

programming, training, all of that is super, super critical, it's gonna optimize driving for 

the individual. There's a number of handouts that you've received as a part of this 

course there's some additional mobility related resources on my website under 

resources. Feel free to check those out.  

 

References, there is a chapter that is in a new textbook that is out all about seating and 

wheeled mobility that's all on alternative access methods that you may be interested 

in. If you have any questions about any of this content that we've addressed today, 

please feel free to reach out and email myself or occupationaltherapy.com. I do wanna 

thank you very much for your time. This was a long course here today. I hope that you 

enjoyed it and that it's helpful for the clients you work with as well as yourself. Finally, I 

wanna make sure you have my contact information. Again, thank you for joining us 

today and I hope to see you in the virtual world on another course soon. 

 

- [Fawn] Thank you Michelle for such a great talk today. I learned a lot. I'm sure 

everyone in the audience did as well. It was a lot of great information. I hope everyone 

joins us again on Continued and checks out Michelle Lange's other courses on our 

site. Have a great day everyone. 
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