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(57) ABSTRACT 
An ergonomic mouse that alleviates mouse RSI is obtained 
by gripping the mouse With a pinching action betWeen the 
thumb and opposing ?ngers While the mouse is in the 
U-shaped opening formed in the hand When in a neutral and 
un?exed condition With the little ?nger and the heel of the 
palm opposite the thumb resting upon a Work surface. The 
mouse has tWo gripping surfaces; one receives the thumb 
and the other the opposing ?ngers. Indentations in the 
gripping surfaces help locate the ?nger tips. Mouse buttons 
are located in the indentations. The gripping surfaces are 
inclined toWard each other, so that the pinching action to 
actuate the mouse buttons produces a slight doWnWard force 
toWard a base surface that rests upon and slides over the 
Work surface. The little ?nger is alloWed to drag on the Work 
surface to assist in ?ne positioning. Preferably, the mouse 
utilizes an optical motion sensing technique instead of the 
conventional rubber coated steel ball. 
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ERGONOMIC COMPUTER MOUSE 

REFERENCE TO RELATED APPLICATION AND 
INCORPORATION BY REFERENCE 

[0001] The present Application concerns a computer 
mouse Whose preferred internal mechanism for sensing 
motion is an optical technique described by previously ?led 
US. Patent Applications assigned to HeWlett-Packard Co. 
While such optical sensing of motion is perhaps not essen 
tial, it certainly is the case that the conventional mechanism 
of a rubber coated steel ball coupled to encoders is simply 
physically too large to easily ?t into a mouse of the relatively 
small siZe contemplated by this application. A technique 
requiring less space is desirable. Other advantages accrue as 
Well, such as absence of the need for a mouse pad, etc. For 
these reasons the following US. Patent Application is 
hereby incorporated herein by reference: “SEEING EYE” 
MOUSE FOR A COMPUTER SYSTEM, Ser. No. 09/052, 
046, ?led on Mar. 30, 1998 by Gary B. Gordon. That 
Application in turn incorporates tWo issued US. Pat. No. 
(5,578,813 and 5,644,139) and a US. Application (Ser. No. 
08/540,335), each of Which are thus by implication also 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] For many computer users the conventional mouse 
is an invitation to experience Repetitive Strain Injury Syn 
drome, or RSI. RSI is a Well documented and recogniZed 
medical condition, and RSI from using a conventional 
computer mouse is understood to affect a signi?cant per 
centage of the Workforce that uses computers. See, for 
example the book entitled Repetitive Strain Injury A Com 
puter User’s Guide by Emil Paccarelli, M.D., and Deborah 
Quilter (ISBN 0-471-59533-0, John Wiley & Sons Inc., 
1994) On page 167 they lay the blame for many serious 
cases of RSI on the use of a computer mouse. We shall term 
such injuries (and they are nothing less than genuine inju 
ries) “mouse RSI”. 

[0003] In simple terms, the primary cause of mouse RSI is 
the unnatural inWardly rolled position of the hand (palm 
parallel to the desk top) required by the shape of a conven 
tional mouse and the location of the buttons, or ?nger 
actuated controls, thereon. A more neutral position is one 
Where the palm of the hand and Wrist are 45° to 90° less 
tWisted. Continued unnatural tWisting causes the tendons to 
assume contorted paths and subsequently chafe in their 
sheaths. The conventional “bar of soap” mouse, With its 
side-by-side horiZontally aligned keys, forces an extreme 
unnatural position of the hand. 

[0004] This problem has not gone unrecogniZed by mouse 
designers and manufacturers. There are a number of mouse 
products that have been brought to market that have 
attempted to alleviate mouse RSI. There have been pistol 
grip designs. These do not require an unnatural hand posi 
tion, but are notorious for lack of ease in ?ne positioning of 
the screen pointer, oWing to the fact that both Wrist and arm 
motions are needed, rather than alloWing the heel of the 
palm to anchor ?ne motions of the ?ngers. Track balls tend 
to require the same or nearly the same amount of unnatural 
tWisting as does a conventional mouse. A stylus for a tablet 
is generally easily and naturally held, but is inefficient to lay 
doWn and pick up again. Also, buttons or keys located on a 
stylus are usually not convenient to actuate. 
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[0005] Accordingly, it Would be highly desirable if there 
Were a computer pointing device that matches the conven 
tional computer mouse in functionality (ease of ?ne posi 
tioning, free standing, etc.), but that is gripped in a more 
natural and in a less or non-damaging Way, so as to reduce 
or eliminate any mouse RSI associated With its use. 

SUMMARY OF THE INVENTION 

[0006] An ergonomic mouse that alleviates mouse RSI is 
obtained by gripping the mouse With a pinching action 
betWeen the thumb and opposing ?ngers While the mouse is 
in the U-shaped opening formed in the hand When in a 
neutral and un?exed condition With the little ?nger and the 
heel of the palm opposite the thumb resting upon a Work 
surface. The mouse has tWo gripping surfaces; one receives 
the thumb and the other the opposing ?ngers. Indentations in 
the gripping surfaces help locate the ?ngertips. Mouse 
buttons are located in the indentations. The gripping surfaces 
are inclined toWard each other, so that the pinching action to 
actuate the mouse buttons produces a slight doWnWard force 
toWard a base surface that rests upon and slides over the 
Work surface. This acts to provide stability as the mouse 
buttons are pressed. The third and the fourth (little) ?nger 
may be alloWed to drag on the Work surface to provide 
tactile feedback and assist in ?ne positioning. Preferably, the 
mouse utiliZes an optical motion sensing technique instead 
of the conventional rubber coated steel ball. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a perspective vieW of a right hand holding 
an ergonomic mouse constructed in accordance With the 

invention; 
[0008] FIG. 2 is a right side vieW of the ergonomic mouse 
of FIG. 1; 

[0009] FIG. 3 is a left side vieW of the ergonomic mouse 
of FIG. 1; 

[0010] FIG. 4 is a front end vieW of the ergonomic mouse 
of FIG. 1; 

[0011] 
FIG. 1; 

[0012] FIG. 6 is a rear end vieW of the ergonomic mouse 
of FIG. 1; and 

[0013] 
FIG. 1. 

FIG. 5 is a top vieW of the ergonomic mouse of 

FIG. 7 is a bottom vieW of the ergonomic mouse of 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0014] Refer noW to FIG. 1, Wherein is shoWn a perspec 
tive vieW of a right human hand 2 holding an ergonomic 
computer mouse 1. In this particular instance the mouse 1 is 
corded; that is, it has a strain relief 8 and an electrical cable 
7 that is connected at a distant end to a computer (not 
shoWn). It Will be appreciated that a Wireless version of the 
mouse 1 falls Within the scope of the present disclosure. 

[0015] To continue, note that the thumb 3 grips one side of 
the mouse 1, While the index ?nger 4, middle =?nger 5 and 
third ?nger 6 grip the mouse 1 from an opposing side. 
Although it is not explicitly depicted in the ?gure, the mouse 
1 is resting on a Work surface, such as a desk top. The right 
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edge of the palm of hand 2 is also resting on that Work 
surface, as is at least the last joint of the little ?nger 9. 

[0016] Compared to a conventional computer mouse, 
ergonomic mouse 1 is small, being intended to ?t Within the 
un?eXed U-shaped opening formed betWeen a neutrally 
positioned thumb 3 and opposing indeX ?nger 4 and middle 
?nger 5. Some representative dimensions of the ergonomic 
mouse 1 Will be given in conjunction With other ?gures. In 
a typical adult this U-shaped opening is generally about one 
and a half inches across. 

[0017] As Will be understood from an appreciation of 
subsequent ?gures, the tip of thumb 3 is resting in an 
indentation that is not easily depicted in FIG. 1. Likewise, 
the tip of third ?nger 6 is resting in an indentation. The tips 
of ?ngers 4 and 5 rest in indentations that also contain push 
buttons or electrical sWitches that can be activated by 
pressure from those ?ngers. 

[0018] It is clear from the foregoing that the ergonomic 
mouse 1 is a right handed version for use by the right hand. 
It is equally clear that the ergonomic mouse 1 could also be 
produced as a left handed version for use by the left hand. 

[0019] Refer noW to FIG. 2, Which is a right side vieW of 
the mouse 1. The particular mouse 1 shoWn is a tWo button 
mouse, but it Will be readily appreciated that it might as Well 
be a single button or a three button mouse. The tWo mouse 

buttons (keys, or electrical sWitches) shoWn are denoted by 
reference numerals 13 and 14, and are located in respective 
slight concavities 10 and 111 Which serve to locate and 
register the tips of the user’s indeX and middle ?ngers, 
respectively. Note also the additional concavity, or depres 
sion, 12, Which does the same for the user’s third ?nger. This 
concavity 12 assists in alloWing the user’s little ?nger 9 to 
drag across the Work surface, Which in turn is useful as a 
point of applied force (or simply as a point of contact 
forjudging the degree of force being applied and any result 
ing movement) during ?ne positioning of the mouse 1. If 
there Were a third mouse button it could either be located in 
concavity 12, or in concavity 18 for the opposing thumb, 
shoWn in FIG. 3. 

[0020] Note the dimensions shoWn: 21/16inches in length 
and 17/8inches in height. This is a small mouse! 

[0021] Note also the vertical separation of mouse key 13 
above mouse key 14 by approximately 3?tinch. This matches 
the natural separation betWeen the indeX and middle ?ngers, 
so there is no need to move a ?nger through any, let alone 
a large, angular displacement. Finally, note the approXi 
mately 1Ainch horiZontal displacement betWeen mouse but 
tons 13 and 14. This accommodates the fact that the middle 
?nger is longer than the indeX ?nger. 

[0022] From a brief reference to FIG. 4 it can be seen that 
the right side of the mouse 1 depicted in FIG. 2 may be 
inclined at different angles to the base of the mouse. Lines 
15 and 16 in FIG. 2 represent this property. 

[0023] Refer noW to FIG. 3, Which is a left side vieW of 
the mouse 1. Visible here are the indentation or concavity 18 
that receives and locates the user’s thumb, and a line 17 that 
also represents a change in surface angle (see FIG. 4). 

[0024] Turning noW to FIG. 4, Which is a front end vieW 
of the mouse 1, it can readily be seen that the Width of the 
mouse 1 is rather small as a mouse goes: only about 
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ll/zinches. Note the surfaces 21 and 22. These are the regions 
of the right side vieW of FIG. 2 that are separated by lines 
15 and 16. Each such region forms an angle With the base 
surface 23. In a preferred embodiment these angles are about 
50° for surface 24 and about 70° for surface 22. Either angle 
could be different, hoWever, and their range is preferably 30° 
to 90°, and most preferably 40° to 80°. 

[0025] Note arroWs 24 and 25. These represent the lines of 
action for forces applied by the ?nger tips to actuate mouse 
buttons 13 and 14, respectively. Notice hoW these lines of 
action are substantially not perpendicular to the base surface 
23, although in our eXample they are each inclined toWard 
it. These lines of action cooperate With a line of counter 
action 26 applied by the user’s thumb as it resists a pinching 
action by one or more of the ?ngers to actuate a mouse 
button on the right side. The force represented by line 26 
may become further inclined toWard the base surface 23 if 
the user applies a sideWays component of force into the 
indentation 18 for the thumb. If there Were a mouse button 
located in the concavity 18 then the force represented by line 
26 Would be more than a simple counter force resisting 
forces from the right, and Would involve actual movement of 
the thumb. 

[0026] In any event, it Will be appreciated that a pinching 
action is involved betWeen the thumb and one or more of the 
?ngers in order to actuate a mouse button. In addition to 
actuating the mouse button(s) this produces a slight resultant 
doWnWard force toWard the base surface 23, Which in 
addition to the dragging little ?nger 9 (and possibly also the 
thumb and third ?nger), helps anchor the mouse 1 against 
undesired movement during such actuation. 

[0027] FIG. 5 is a top vieW of the mouse 1, While FIG. 6 
is a rear end vieW. In vieW of the foregoing discussion, these 
vieWs are believed to be self-explanatory. 

[0028] Finally, FIG. 8 is a bottom vieW of the mouse 1. 
Items 20 are optional loW friction glides. Aperture 19 
represents the location of What is preferably an optical 
motion sensing apparatus of the sort described in the incor 
porated Patents, although it must be confessed that other 
motion sensing mechanisms could be employed. 

[0029] In conclusion, then, from an understanding of the 
foregoing it Will be appreciated that mouse 1 is indeed an 
ergonomic mouse that alleviates mouse RSI, since its use 
alloWs the user’s hand to rest in a natural position With the 
palm and Wrist much less tWisted than With a conventional 
mouse. The user’s ?ngers are not required to eXtend into any 
contorted shapes, since the mouse ?ts naturally into the 
U-shaped region betWeen the un?eXed thumb and ?ngers of 
a hand resting comfortably upon a Work surface. 

I claim: 
1. A computer mouse comprising: 

a base surface for resting and sliding upon a Work surface; 

a ?rst gripping surface, adjoining the base surface at a ?rst 
edge thereof, inclined thereto at an included angle of 
betWeen 45° and 90° and providing a ?rst location for 
a user’s thumb to grip the mouse; 

a second gripping surface, adjoining the base surface at a 
second edge thereof generally opposite the ?rst edge, 
inclined thereto at an included angle of betWeen 30° 
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and 90° and providing second and third locations for a 
user’s index and middle ?ngers to grip the mouse, 
respectively; 

a ?rst mouse button located at one of the second and third 
locations on the second gripping surface and having an 
aXis of actuation that is substantially non-perpendicular 
to the Work surface; and 

the ?rst and second gripping surfaces being inclined 
toWard each other as distance above the base surface 
and aWay from the Work surface increases and a 
pinching action of the user’s ?nger toWards the thumb 
to activate the mouse button causing a slight doWnWard 
force on the mouse toWard the Work surface. 

2. A computer mouse as in claim 1 Wherein the angle 
betWeen the aXis of actuation for the ?rst mouse button and 
the Work surface is less than 675°. 

3. A computer mouse as in claim 1 Wherein the shortest 
distance betWeen the ?rst and second edges is less than tWo 
inches. 

4. A computer mouse as in claim 1 Wherein an actuation 
point of the mouse button lies outWard of a line equidistant 
betWeen the ?rst and second edges. 
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5. A computer mouse as in claim 1 Wherein the second 
gripping surface further comprises a fourth location for the 
user’s little ?nger to grip the mouse. 

6. A computer mouse as in claim 1 Wherein the ?rst, 
second and third locations comprise concavities in their 
respective gripping surfaces. 

7. A computer mouse as in claim 1 further comprising an 
optical motion sensing mechanism located in the base sur 
face and responsive to movement across the Work surface. 

8. A computer mouse as in claim 1 Wherein the ?rst 
location is sufficiently close to the ?rst edge of the base 
surface that the user’s thumb can drag against the Work 
surface. 

9. A computer mouse as in claim 1 Wherein the second 
gripping surface further comprises a fourth location for the 
user’s third ?nger to grip the mouse, the fourth location 
being sufficiently close to the second edge of the base 
surface that the user’s third ?nger can drag against the Work 
surface. 


