PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

P
Gl
S oMPl

‘ -

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 4 : (11) International Publication Number: WO 87/ 06733
G05G 9/02 Al (43) International Publication Date: 5 November 1987 (05.11.87)
(21) International Application Number: PCT/US87/00972 | (81) Designated States: AU, CH (European patent), DE

(22) International Filing Date: 29 April 1987 (29.04.87)

(31) Priority Application Number: 857,886
32) i’riority Date: 30 April 1986 (30.04.86)
(33) Priority Country: Us

(71)(72) Applicant and Inventor: CULVER, Craig, F. [US/

US]; 201 Ware Road, Woodside, CA 94062 (US).

(74) Agents: MacDONALD, Thomas, S. et al.; Skjerven,
Morrill, MacPherson, Franklin & Friel, 3600 Pruner-

idge Avenue, Suite 100, Santa Clara, CA 95051 (US). |-

(European patent), FR (European patent), GB (Euro-
pean patent), IT (European patent), JP, KP, NL (Eu-
ropean patent), SE (European patent).

Published
With international search report.
With amended claims.

(54) Title: CONTROL MECHANISM FOR COMPUTER KEYBOARD AND THE LIKE

80
8 5 92\ (53 / [ad /
54.24# % 4810\ i "?j
52 T 1T ag
62~| % ; %67ty
r 25 y 4 J
[4 ; = S <42 72 74 30
T V44 38j \gg \71\q90 \75
(57) Abstract

A control mechanism for generation of a pair of anal

og signals wherein the mechanism includes a support and an

analog element (32) mounted on the support for rotation and translation relative thereto. The support includes an elongat-
ed guide member (22), and the analog element is rotatably mounted on the guide member and is movable relative to and
longitudinally of the guide member. A first encoder (56) is coupled to the analog element for sensing rotation thereof rela-
tive to the support. A second encoder (58) is coupled with the analog element for sensing translation of the analog element

relative to the support. Several embodiments of the control

mechansim are disclosed.
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CONTROL MECHANISM FOR
COMPUTER KEYBOARD AND THE LIKE

5 This invention relates to improvements in
accessories for computer keyboards and other electrical
apparatus capable of being controlled by several
electrical or other variables and, more particularly,
to a control mechanism having a number of different

10 uses, such as for controlling the mouse inputs of a
computer.
Background of the Invention

It is well known to use a hand-engageable
mouse with a computer keyboard for moving a pointer or
-15 cursor on the CRT display of a computer into various
positions on the display for one or more purposes. It
has also been known to substitute for the mouse a
control mechanism which is used adjacent to the key-
board of the compﬁter for effecting changes in cursor
20 positions by manipulation of movable parts by the
fingers or palm of the hand while the fingers of the
hand remain on the keys of the computer keyboard.
In such a control mechanism, control over
vertical and horizontal movements of the cursor on a
25 computer display is achieved by the use of a rotatable
shaft and a freely slidable member on the shaft. The
member is coupled to the shaft so that the member
rotates with the shaft yet the member can be shifted
longitudinally of the shaft while the shaft is station-
30 ary or while the shaft is being rotated.
A first analog value is adjusted by rotation
of the shaft and the member together in either of a
pair of opposed directions. A second analog value is
adjusted by moving the member along the shaft in either
35 direction. Also, the mechanism can be constructed so
that, with a slight downward pressure on the shaft or
the member, an electrical switch can be actuated for
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enabling a circuit of the apparatus with which the
mechanism is associated. Such a control mechanism of
the type described above is disclosed in U.S. patent
application Serial No. 677,703, filed December 4, 1984,
While the control mechanism described above
is suitable for a number of applications, such a
mechanism can be simplified so that a control mechanism
can be constructed with fewer moving parts yet the
simplified control mechanism can provide precision
control of a pair of analog values, such as -the X-Y
position of the cursor of a computer diéplay. The
present invention provides such a simplified mechanism.

Summary of the Invention

The present invention is directed to an
improved control mechanism in which an analog element
is mounted on a stationary guide member for rotation
about the guide member and for movement longitudinally
of the guide member. The rotational and longitudinal
movements of the analog element relative to the guide
member are sensed by encoder means coupled to the
analog element. The mechanism is simple and rugged in

construction, can be made at a minimal cost and has a

long operating life.

The mechanism of the present invention can be
constructed in any one of several different embodi-
ments, each embodiment providing for the analog element
to be rotatable and longitudinally movable between a
pair of spaced stops near the outer ends of the guide
member. Each such embodiment can be provided with an
electrical switch coupled with the analog element and
responsive to downward pressure on the analog element.
The mechanism of the present invention can be of a size
so that it requires only a minimum of space and can be
used as an accessory for any electrical apparatus
capable of being controlled by several electrical or
other values, such the X and Y positions of a cursor of
a CRT display.
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The primary object of the present invention
is to provide an improved control mechanism for use as
an accessory of an electrical apparatus capable of
being controlled by several electrical or other vari-
ables wherein the control mechanism includes an analog
element coupled to encoding means and mounted for
rotation and longitudinal movement on a stationary
elongated guide member secured to a support so that the
analog element can provide precision control of a first
analog variable by rotation of the analog element about
the gquide member and precision control of a second
analog variable by movement of the analog element along
and relative to the guide member.

Other objects of this invention will become
apparent as the following specification progresses,
reference being had to the accompanying drawings for an
illustration of the invention.

IN THE DRAWINGS:

Fig. 1 is a top plan view of a first embodi~
ment of an improved control mechanism of the present
invention;

Fig. 2 is a side elevational view of the
control mechanism of Fig. 1;

Fig. 3 is a cross-sectional view taken along
line 3-3 of Fig. 2;

Fig. 4 is a cross-sectional view taken along
line 4-4 of Fig. 2;

Fig. 5 is.a cross-sectional view taken along
line 5-5 of Fig. 2;

Fig. 5
mechanism of Fig

is a schematic view of the control

0n >R

. 1-5, showing its use as an accessory
for a computer; )
Fig. 6 is a top plan view of a second embodi-
ment of the control mechanism of the present invention;
Fig. 7 is a side elevational view of the
control mechanism of Fig. 6;

PCT/US87/00972
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Fig. 8 is a cross-sectional view taken along
line 8-8 of Fig. 6;

Fig. 9 is a cross-sectional view taken along
line 9-9 of Fig. 6;

Fig. 10 is a fragmentary top plan view of the
control mechanism of Figs. 6 and 7 with the analog
element thereof broken away and in section to reveal
the mounting means therefor;

Fig. 10 is an enlarged, fragmentary top plan
view of the mounting means for the analog element;

Fig. 11 is a view similar to Fig. 10 but
showing the analog element and its mounting means from
an angle 90° with respect to the view shown in Fig. 10;

Fig. 12 is a top plan view of a third embodi-
ment of the control mechanism of the present invention;

Fig. 13 is a side elevational view of the
control mechanism of Fig. 12;

Fig. 14 is a cross-sectional view taken along
line 14-14 of Fig. 12;

Fig. 14a is a top plan view of the analog
element of the embodiment of Figs. 12 and 13, showing
the mounting means for the analog element;

Fig. 15 is a cross-sectional view taken along
line 15-15 of Fig. 13;

Fig. 16 is a top plan view of a fourth
embodiment of the control mechanism;

Fig. 17 is a side elevational view taken
along line 12-12 of Fig. 16; and

Fig. 18 is a cross sectional view taken along
line 18-18 of Fig. 17.

) A first embodiment of the control mechanism
of the present invention is broadly denoted by the
numeral 10 and is shown in Figs. 1-5. Control mech-
anism 10, for purposes of illustration, is shown in
Fig. 5a as being used as an accessory with a computer
keyboard 12 coupled with a computer 14 having a display
16 thereon. Mechanism 10 is located adjacent to the
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lower or front end of the keyboard but it could be at
any location which is convenient for one of the hands
of the computer user. 1In such a position, mechanism 10
can be operated by the fingers, thumb or palm of either
hand. When operated with the thumb or palm of the
hand, mechanism 10 permits the fingers of both hands to
be substantially free to manipulate the keys of key-
board 12,

When used with a computer, the present
invention will typically be coupled to the mouse inputs
of the computer. However, the invention can be used as
a means to control variable or analog values associated
with other types of apparatus, such as a video game
controller, a bass-treble integrated tone controller or
a left-right balance-volume control.

Mechanism 10 provides a precise and conven-
ient means for adjustment of two related or distinct
analog electrical or other values or parameters. When
coupled with the mouse inputs of computer.14, mechanism
10 operates as a mouse for controlling the positions
and movements of a mouse-driven pointer or cursor on
the display of the computer. The way in which the
signals are adjusted by use of mechanism 10 to cause
the cursor to move in an X-Y plane on the display will
be set forth hereinafter.

Mechanism 10 includes a support in the form
of an elongated base plate 18 having a flange 20
integral therewith at the elongated side margin thereof
remote from the keyboard 12 as shown in Fig. 5a.
Mechanism 10 further includes a cylindrical guide
member 22 which is located adjacent to flange 20 above
base plate 18 as shown in Figs. 3-5., The ends of guide
member 22 are secured by screws 24 and 26 to rigid
walls 28 and 30, respectively, walls 28 and 30 being
secured in any suitable manner to base plate 18, such
as by screws extending upwardly from the bottom of the
base plate. Guide member 22 is adapted to support a
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cylindrical analog element 32 in a manner such that the
analog element 32 can move longitudinally of and be
rotatable on guide member 22. Element 32 has annular
grooves 34 therein for enhancing the frictional contact
of the analog element by the hand when mechanism 10 is
in use.

Element 32 has an annular groove 36 at one
end thereof which frictionally receives an O-ring 38 on
a follower 40 which is slidably mounted on a rod 42
rotatably mounted at its ends thereof in bearings 44
and 46 carried by mounting blocks 48 and 50 rigidly
secured to the upper surface of base plate 18 in any
suitable manner, such as by screws or the like. Rod 42
is provided with a square cross section as shown in
Fig. 4 and follower 40 has a transversely square
passage therethrough so that follower 40 is comple-
mentally mounted on rod 42. Thus, as analog element 32
is rotated about guide member 22, follower 40 rotates
with analog element 32 to, in turn, cause rotation of
rod 42 relative to base plate 18.

A cable 50 (Figs. 1 and 2) is rlgldly secured
to the end of rod 42 near mounting block 48, and cable
50 is secured to a short shaft 52 coupled at its outer
end to the rotatable part 54 of an encoder 56, such as
a potentiometer, which is secured in any suitable
manner to the upper surface of base plate 18. Thus, as
analog element 32 is rotated in either direction about
the longitudinal axis of guide member 22, such rota-
tional movement is transmitted through follower 40 and
rod 42 to part 54 of encoder 56. This encoder will,
for instance, be coupled to one of a pair of mouse
inputs.

A second encoder 58 is carried on the upper
surface of base plate 18 near encoder 56 as shown in
Figs. 1 and 2. Encoder 58 has a rotatable part 60
coupled to a shaft 62 provided at its outer end with a
first pulley 64 on a mounting block 65. A flexible
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cable or string 66 is mounted on pulley 64 and string
66 is coupled to a rigid, U-shaped pin 68 which is
slidabiy received within an annular groove 70 in the
outer surface of follower 40. The string is coupled at-
5 its ends to a coil spring 71 which provides tension for
the string, the opposite end of the string being
wrapped around a second pulley 72 rotatably mounted in
any suitable maﬁner on a mounting block 74 secured to
the upper surface of base plate 18. For purposes of
10 guiding spring 71 as it moves with string 70, a rod 76
is rigidly secured at its ends to a mounting block 80
and to mounting block 74. The spring is mounted on rod
76 and is movable along the same,
A transversely square rod 82 is adjacent to
15 and extends longitudinally of guide member 22. Rod 82
is rotatably mounted by end flanges 84 and 86 on
respective ends of quide member 22. A pair of hand-
engageable pads 88 and 30 are secured by screws 92 and
94 to the ends of rod 82, and parts of pads 88 and 90
20 overlie respective ends of the guide member. Rod 82
has a pin 92 (Fig. 2) near pad 90, and the lower end of
- pin 92 is adapted to engage and actuate the shiftable
part 94 of a microswitch 96 secured to the upper
surface of member 18. Thus, switch 96 can provide an
25 on~off or other capability for mechanism 10, and such
on-off actuation of the switch can be achieved by
rotating rod 82 downwardly by the actuation of the rod
by pressing downwardly on either of pads 88 and 90 by
the palm or other part of the hand.
30 To the illustrate the operation of mechanism
10, the mechanism will be discussed as being used with
a keyboard 12 of a computer 14 of Fig. 5a. Encoders 56
and 58 will be coupled to the mouse inputs of the
computer, and the mechanism 10 will be adjacent to the
35 keyboard in some suitable location. In such position,
analog element 32 can be engaged by the fingers, thumb
or palm of one hand and element 32 can be not only
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shifted longitudinally of guide member 22 but rotated
about the longitudinal axis of the guide member.

For moving the cursor on the display of the
computer in an X direction, analog element 32 is
shifted longitudinally of guide member 22. For moving
the cursor in a Y direction, the analog element 32 is
rotated about the longitudinal axis of guide member 22.
Both rectilinear and rotational movements of member 32
can be done simultaneously so as to move the cursor on
the computer display in a diagonal direction. During
the operation of mechanism 10, switch 96 can be actua-
ted to provide an on-off or other function for a
computer 14 as desired or deemed necessary.

A second embodiment of the control mechanism
of the present invention is broadly denoted by the
numeral 110 and is shown in Figs. 6-11. Mechanism 110
includes a support 112 comprised of a first L-shaped
bar 114 (Figs. 6, 8 and 10) which is secured by a pair
of short, rigid members 116 to a second L-shaped bar
118, bar 118 being inverted with respect to. bar 114 as
shown in Figs. 8 and 9. An elongated guide member 120
is secured by fasteners 122 to members 116 so that
guide member 120 extends longitudinally of L-shaped
members 114 and 118.

Guide member 120 is of a one-piece con-
struction, typically a non-conductive plastic, such as
polycarbonate. Guide meﬁber 120 has a flat upper
surface 123 which extends between a pair of cylindrical
end parts 124 having end faces 125 which 'serve as stops
for a movable analog element 134, The cross section of
the main portion of guide member 120 is semi-cylindri-
cal as shown in Fig. 9.

A wheéled truck or shiftable device 126 is
movable along upper surface 123 of guide member 120.
The truck includes a rigid bar-like body 128 provided
with first wheels at four locations thereon in rolling
relationship to the upper surface 123 of guide member
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end thereof, respectively, for rotation about an axis
perpendicular to the axes of first wheels 130. The
axis of the second wheels is spaced above the axes of
first wheels 130 as shown in Figqg. 11.

Analog element 134 is tubular and cylindrical
in shape and is in surrounding relationship to guide
member 120, As shown in Pigs. 9 and 11, analog element
134 is rotatable relative to quide member 120 about the
central axis of analog element 134 while at the same
time, analog element 134 can move with truck 126
longitudinally of guide member 120.

Truck 126 has end plates 136 which are
releasably coupled, such as by screws, to the end faces
of body 128. To releasably couple analog element 134
to truck 126 so as to prevent the truck from moving out
of the interior of analog element 134, one of the
second wheels 132 is mounted in a U-shaped bracket 133
(Fig. 10a.) pivotally mounted by pins 135 in a recess
139 on body 128. A set screw 137 is threadably mounted
in the side of body 128 and has an inner end in recess
139 which bears against bracket 133 wheh the corre-
sponding wheel 132 is in the operative position thereof
shown in Fig. 11. The bracket 133 is shown in Fig. 1lla
in its position pivoted away away from screw 137 before
truck 126 is placed in analog element 134; however, if
the bracket 133 is pivoted about pins 135 until the
bracket engages the adjacent end of the screw 137, the
screw will be able to adjust the effective height of
the wheel 131 relative to flat surface 123 of guide
member 120. A screw driver can be inserted into a hole
139 (Fig. 6) in element 134 so as to tighten screw 137
so that the adjacent second wheel 132 will frictionally
engage the inner surface of guide element 134 so as to
effectively couplé element 134 to truck 126 while
allowing rotation of analog element 134 félative to
guide member 120, '

PCT/US87/00972
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Element 134 can be operatively connected to a
first encoder (not shown) so that the encoder will be
actuated when analog element 134 is rotated in either
direction about guide member 120, For instance, analog
element 134 could be coupled to an encoder, such as
encoder 56 of Fig. 1, by way of a means, such as
follower 40, shaft 42 and cable 50 as discussed above
with respect to control mechanism 10. Truck 126 can be
coupled to a second encoder (not shown) in any suitable
manner, such as by cable and pulley means of the type
disclosed above with respect to the control mechanism
10 and as shown in Figs. 1 and 2.

In use, control mechanism 110 is operated
such that the rotation of.analog element 134 about its
central axis will .cause upward or downward or Y move-
ments of a cursor on a computer display. Left and
right or X movements of the cursor are caused when
truck 126 as well as analog element 134 move along
surface 123 of guide member 120. End faces 124a of end
parts 124 of guide member 120 define stops which limit
the travel of truck 126 and element 134 in either
direction.

A third embodiment of the present invention
is broadly denoted by the numeral 150 and is
illustrated in Figs. 12-15. Control mechanism 150
includes support in the form of a base plate 152 (Figs.
14 and 15) and an L-shaped bracket 154 secured to and
extending longitudinally of one side margin of base
plate 152, A pair of end plates 156 and 158 are
secured by screws 160 to the upper surface of base
plate 152 near respective ends thereof., Each of the
end plates 156 and 158 has an inclined upper face for
mounting three parallel, spaced, electrically
non-conductive, generally rigid strips 160, 162 and 164
by screws 161. Each of the plastic strips 160, 162 and
164 has a metal bar therebeneath for support purposes.
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A cylindrical analog element 166 is mounted
for rotation about central strip 162 and also for
movement longitudinally of such strip. To this end, a
shiftable carriage 168 (Fig. l4a.) has a pair of side

5 members 170 which are shiftably coupled at first ends
thereof to a rigid rod 174 spanning the distance
between a pair of mounting blocks 176 and 178 secured
in any suitable manner to base plate 152. A ‘pair of
spaced, parallel, cylindrical rollers 176 and 178 are

10 journaled for rotation in a pair of side bars 180 which
are hingedly mounted by pins 181 to the adjacent side
members 170 of carriage 168. Rollers 176 and 178 each
have two resilient O-rings 182 thereon which seat in a
pair of annular grooves 184 in the outer surface of

15 analog element 166. As shown in Fig. 14, each of side

‘bars 180 has a cut-out portion 181 to clear the lower
metallic bar 163 attached to the lower surface of bar
162,

Carriage 168 has a plate 169 provided with a

20 .notch at one side edge thereof in which is located a
wheel 171 mounted on a shaft 173. Wheel 171 is adapted

" to engage the upper surface of base plate 152; thus,
carriage 168 is supported at one margin by wheel 171
and at the opposite margin by rod 174 (Fig. 13a).

25 A microswitch 188 is secured to the upper
surface of plate 1693 of carriage 168. Microswitch 188
has a shiftable part 190 which is in a position to be
engaged by roller 176 to cause an on-off or other
function when desired merely by pressing downwardly on

30 analog element 166, whereupon side bars 180 pivot
downwardly and cause roller 176 to engage.shiftable
part 190 and to force the latter downwardly. The
switch has a normal upward bias on shiftable part 190;
thus, the normal position of the shiftable part is up

35 and it thereby biases roller 176 upwardly.

A pair of encoders (not shown) are provided
to sense the rotational and longitudinal movements of
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analog element 166 relative to strip 162. Thus, a
rotary encoder could be coupled to, for instance,
roller 176 to sense the rotational movements of analog
element 166 in either direction about strip 162 rela-
tive to base plate 152. Similarly, carriage 168 could
be coupled, such as by cable and pulley means of the
type shown in Figs. 1 and 2, to a second encoder.

A fourth embodiment of the present invention
is broadly denoted by the numeral 200 and includes a
plate-like support 202 which has an upper surface 204
over which a cylindrical member 206 can move and can
rotate with respect to plate 202. A pair of upright
walls 206 and 208 are integral with plate 202 and
present a gap 210 therebetween, the gap being defined
by the end faces 212 and 214 of walls 206 and 208. The
purpose of the gap 210 is to provide access to cylin-
drical member 206 for the fingers or palm of one hand
of the user when, for instance, the apparatus 200 is
asséciated with the keyboard of a computer or the like.

Member 206 is mounted for translation on a
rod-like shaft 216 which is secured at its ends to a
pair of end blocks 218 and 220 rigidly secured to and
extending upwardly from the upper surface 204 of plate
202. Member 206 is also rotatably mounted on shaft 216
and the shaft forms part of a frame broadly denoted by
the numeral 220, frame 220 including end blocks 222 and
224 mounted for sliding movement along shaft 216,
member 206 being rotatable relative to end blocks 222
and 224. A rigid elongated rod 226 forms a part of
frame 220 and is rigidly secured at its ends to blocks
222 and 224. Frame 220 is rotatable about the central
axis of shaft 216 and in its normal position, the frame
is shown in Figs. 1-3 as in frictional engagement with
a wheel 228 having a shaft 230 coupled to a decoder 232
which is in the form of a rotary potentiometer. The
potentiometer is mounted in any suitable manner on the
plate 202, such as by an arm 234 pivotably mounted

PCT/US87/00972
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about a pin 236 on a block 238 rigid to upper surface
204 and plate 202. The outer end of the arm 234 has a
projection 240 for actuating a microswitch 242 which
has on-off capability in some circuit associated with
potentiometer 232. 1In the event that wheel 228 is
carried by arm 234 instead of being rotatably mounted
on plate 202 itself, potentiometer 232 will be carried
by the arm 234 as well, Thus, translational or linear
movement of frame 220 and thereby cylindrical member
206 will be sensed by the rotation of wheel 228 and
thereby the actuation of potentiometer 232. The
direction of rotation can also be sensed to provide a
polarity indication.

Member 206 has an O-ring 244 (Fig. 16)
thereon which frictionally engages a pair of O-rings
246 and 248 on a rod 250 which is tubular and is
rotatably mounted on blocks 222 and 224 by bearings 252
and 254. Since the rod 250 is tubular, it can receive
a rigid wire-like element 256 in a manner such that the
wire 256 is stationary as to translation but is
rotatable with rod 250 relative to plate 202. The
wire-like element 256 extends through a hole 258 in
block 218 and is coupled to the rotatable shaft 260 of
a second encoder 262 which is typically in the form of
a rotary potentiometer. Thus, rotation of member 206
will be sensed by the rotation of rod 250 whose
rotation will be, in turn, sensed by potentiometer 262,

A pair of limit switches 264 and 266 can be
mounted on block 218 and 220, respectively (Fig. 16).
These limit switches are in the path of movement of
blocks 222 and 224 or frame 220 so as to be engaged by
respective blocks when the left- and right-hand limits
of travel of frame 220 have been reached.

In use, the encoders 232 and 262 can be
coupled to the mouse inputs of a computer and apparatus
200 can be adjacent to the keyboard of the computer or
spaced from the keyboard, if desired. By translating
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or moving member 206 in a.rectilinear path along shaft
216, encoder 232 will be actuated by virtue of the
frictional engagement between wheel 228 and rod 226.
Upon rotation of'meﬁber 206 relative to and about shaft
216, encoder 262 is actuated by virtue of the rotation
of rod 250 relative to box 222 and 224 under the
influence of the rotation of member 206. As rod 250
rotates, wire-like element 256 also rotates with rod
250 yet it is to be understood that translation or

‘rectilinear movement of rod 250 relative to plate 202

does not translate or move element 256 longitudinally
of shaft 216 and relative to plate 202.
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CLAIMS:

1. A control mechanism comprising:

a support;

an analog element mounted on said support for
rotation and linear movement relative thereto; and

encoding means carried by the support and
coupled with said analog element for sensing the
rotation of the analog element relative to said support
and linear movement of the analog element relative to

said support.

2. A mechanism as set forth in claim 1,
wherein said support includes a gquide member, said
guide member being cylindrical, said analog element
being tubular and rotatably mounted on said guide
member,

3. A mechanism as set forth in claim 1,
wherein said support includes a guide member, said
guide member having a substantially flat upper surface,
said analog element being tubular and in surrounding
relationship to said guide member, there being means
between the upper surface of the guide member and the
inner surface of the analog element for mounting the
analog element for rotation on the guide member and for
mounting the analog member on the guide member for
linear movement along said upper surface thereof.

4, A mechanism as set forth in claim 3,
wherein said mounting means includes a truck having
first wheel means for engaging the upper surface of the
guide member and second wheel means for engaging the

inner surface of the analog element.

5. A mechanism as set forth in claim 4,
wherein said truck includes a body having a pair of
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opposed sides, said first wheel means including a
number of first wheels rotatably carried by the body at
the sides thereof in rolling relationship to said upper
surface of the guide member, said second wheel means

5 including a pair of spaced second wheels rotatably
mounted on the bedy about an axis vertically spaced
from the axes of the first wheels and extending longi-
tudinally of said guide member, said second wheels
being in rolling relationship to the inner surface of

10 the analog element.

6. A mechanism as set forth in claim §,
wherein one of the second wheels has means shiftably
coupling the same on the body, and means engageable

15 with said coupling means for adjusting the pressure
exerted by one second wheel against the analog element
to effectively couple the second wheels to the analog

element.

20 7. A mechanism as set forth in claim 3,
wherein is included means defining a pair of stops for
the analog element at respective ends of the gquide

member.

25 8. A mechanism as set forth in claim 3,
wherein said support has flat surface means thereon
extending longitudinally of said guide member for

providing support surfaces for the hand.

30 9. A mechanism as set forth in claim 1,
wherein said support includes a guide member and a base
plate, said guide member including a flat, relatively
rigid central strip secured at the ends thereof to said
base plate, there being a pair of flat, rigid strips

35 secured to the base plate on opposite sides of, spaced

from, and parallel to the central strip, said analog
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element being movable along said central strip and

between the side strips.

10. A mechanism as set forth in claim 9,
said strips being spaced above said base plate, the
upper surfaces of the strips being substantially in a
common, inclined plane, there being means mounting the
analog element on the base plate with the element

projecting outwardly from the plane of the upper

surfaces of said strips.

11. A mechanism as set forth in claim 9,
wherein is included a carriage having wheel means at
one margin thereof for engaging the base plate in
rolling relationship thereto, there being a guide rod
secured to the base plate and coupled to the carriage
at the opposite margin thereof, a pair of rollers

rotatably mounted to the carriage and extending longi=-

tudinally of the guide member, said analog element
being a tubular device rotatably supported on said
rollers in surrounding relationship to the guide
member.

12, A mechanism as set forth in claim 11,
wherein each of the rollers has a pair of spaced,
resilient O-rings’thereon, said analog element having a
pair of annular grooves for receiving the O-rings of
said rollers in rolling relationship thereto.

13. A mechanism as set forth in claim 12,
wherein is included a switch on said carriage, said
switch having a shiftable part, the microswitch being
in vertical alignment with one of said rollers, and
including a pair of side arms pivotally mounted at
first ends thereof on said carriage, said one roller
being rotatably mounted at the ends thereof on second
ends of said side arms, said one roller being movable
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against the shiftable part of the switch for actuating
the switch when said one roller is pivoted about said
axis under the influence of downward pressure exerted

on said analog element.

14. A mechanism as set forth in claim 1,
wherein said encoder means includes a pair of encoders
carried by the support, first means coupling the analog
element to one of the encoders for actuating the latter
in response to the rotation of the analog element, and
second means coupled with the second encoder for
actuating the same in response to the translation of
the analog element, relative to said support.

15. A mechanism as set forth in claim 14,
wherein said first means includes a rod rotatably
mounted at its ends on the support, and a follower
movable longitudinally of the rod, said follower having
a resilient O-ring mounted thereon in surrounding
relationship to the rod, said O-ring being frictionally
engageable with the analog element for rotating the
follower and thereby the rod in response to the
rotation of the analog element relative to the support.

16. A mechanism as set forth in claim 15,
wherein said second means includes a cable and pulley
assembly mounted on said support and a coupling device
secured to the cabie of said assembly for movement
therewith, said coupling device being rotatably
connected to said follower for movement therewith
longitudinally of the rod, said assembly being coupled

to the second encoder.

17. A mechanism as set forth in claim 14,
wherein said second means includes a cable and pulley
assembly coupled with said analog element, the cable of
said assembly being movable with said analog element
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relative to said support, said cable being coupled with

said second encoder.

18. A mechanism as set forth in claim 1,
S wherein is included a switch carried by the support and
having a shiftable part, and means mounted on the
support for actuating the switch.

19, A mechanism as set forth in claim 18,

10 wherein said support includes a guide member, said
actuating means including a rod pivotally secured at
its ends thereof on said support for rotation about the
longitudinal axis of the guide member, said rod being
adjacent to and extending longitudinally of the guide

15 member, there being a hand-engageable pad mounted on
the rod, said rod being coupled to the switch for
actuating the same when the rod is pivoted in one
direction relative to the guide member, said switch
having means for biasing the rod in the opposite

20 direction.

20. A control mechanism comprising:
a support;
a device mounted on the support for rotation
25 and for movement in a linear direction relative to the
V support;
means coupled with the device for adjusting
the value of a first signal as a function of the
rotation of the device relative to the support; and
30 means coupled with the device for adjusting
the value of a second signal as a function of the
movement of the device in said linear direction
relative to the support.

35 21. A mechanism as set forth in claim 20,
wherein said support includes a fixed shaft, said
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device including a control member rotatably mounted on

and movable along the shaft.

22. A mechanism as set forth in claim 21,
wherein said control member comprises a cylinder

surrounding the shaft.
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AMENDED CLAIMS

[received by the International Bureau on 10 September 1987 (10.09.87);
original claims 1-22 replaced by amended claims 1-22 (6 pages)]

1. A control mechanism comprising a support; and a
hand manipulatable rotating analog element to actuate a
control signal, characterized by:

said support including an elongated guide member;

said analog element mounted on said support guide
member, said element being movable in both retation and
linear movement relative to said support; and

encoding means carried by the support and coupled
with said analog element for sensing both the rotation of
the analog element relative to said support and linear
movement of the analog element relative to said support.

2. The mechanism of claim 1 further characterized
by said guide member being cylindrical, said analog element
being tubular and rotatably and linearly movable on said
guide member.

3. The mechanism of claim 1 further characterized
by said guide member having a substahtially flat upper
surface, said analog element being tubular and in
surrounding relationship to said guide member, there being
means between the upper surface of the guide member and the
inner surface of the analog element for mounting the analog
element for rotation on the guide member and for mounting
the analog element on the guide member for linear movement
along said upper surface thereof.

4. The mechanism of claim 3 further characterized
by said mounting means including a truck having first wheel
means for engaging the upper surface of the guide member and
second wheel means for engaging the inner surface of the
analog element.
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5. The mechanism of claim 4 further characterized
by said truck including a body having a pair of opposed
sides, said first wheel means including a number of first
wheels rotatably carried by the body at the sides thereof in
rolling relationship to said upper surface of the guide
member, said second wheel means including a pair of spaced
second wheels rotatably mounted on the body about an axis
vertically spaced from the axes of the first-wheels and
extending longitudinally of said guide member, said second
wheels being in rolling relationship to .the inner surface of
the analog element.

6. The mechanism of claim 5 further characterized
by one of the second wheels having means shiftably coupling
the same on the body, and means engageable with said
coupling means for adjusting the pressure exerted by one
second wheel against the analog element to effectively
couple the second wheels to the analog element.

- 7% - The mechanism of claim 3 further characterized
by including means defining a pair of stops for the analdg
element at respective ends of the guide member.

8. The mechanism of claim 3 further characterized
by said support having flat surface means thereon extending
longitudinally of said guide member for providing support
surfaces for the hand.

9. The mechanism of claim 1 further characterized
by said support including a base plate, said guide member
including a flat, relatively rigid central strip secured at
the ends thereof to said base plate, there being a pair of
flat, rigid strips secured to-the base plate on opposite
sides of, spaced from, and parallel to the central strip,
said analog element being movable along said central strip
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and between the side strips.

10. The mechanism of claim 9 further characterized
by said strips being spaced above said base plate, the upper
surfaces of the strips being substantially in a common,
inclined plane, there being means mounting the analog
element on the base plate with the element projecting
outwardly from the plane of the upper surfaces of said
strips.

11. The mechanism of claim 9 further characterized
by including a carriage having wheel means at one margin
thereof for engaging the. base plate in rolling relationship
thereto, there being a guide rod secured to the base plate
and coupled to the carriage at the opposite margin thereof,
a pair of rollers rotatably mounted to the carriage and
extending longitudinally of the guide member, said analog
element being a tubular device rotatably supported on said
rollers in surrounding relationship to the guide member.

12. The mechanism of claim 11 further
characterized by each of the rollers héving a pair of
spaced, resilient O-rings thereon, said analog element
having a pair of annular grooves for receiving the O-rings
of said rollers in rolling relationship thereto.

13. The mechanism of claim 12 further
characterized by including a switch on said carriage, said
switceh having a shiftable part, the switch being in vertical
alignment with one of séid rollers, and including a pair of
side arms pivotally mounted at first ends thereof on said
carriage, said one roller being rotatably mounted at the
ends thereof on second ends of said side arms, said one
roller being movable against the shiftable part of the
Switch for actuating the switch when said one roller is
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pivoted about said axis under the influence of downward

pressure exerted on said analog element.

14, The mechanism of claim 1 further characterized
by said encoder means including a paib of encoders carried
by the support, first means coupling the analog element to
one of the encoders for actuating-the latter in response to-
the rotation of the analog element, and second means coupled
with the second encoder for actuating the same in response
to the translation of the analog element, relative to said
support.

15. The mechanism of claim 14 further
characterized by said first means including a rod rotatably
mounted‘at its ends on the support, and a follower movable
longitudinally of the rod, said follower having a resilient
O-ring mounted thereon in surrounding relationship to the
rod, said O-ring being frictionally engageable with the
analog element for rotating the follower and thereby the rod
in response to the rotation of the analog element relative
to the support.

16. The mechanism of claim 15 further
characterized by said second means including a cable and
pulley assembly mounted on said support and a coupling
device secured to the cable of said assembly for movement
therewith, said coupling device being rotatably connected to
said follower for movement therewith longitudinally of the
rod, said assembly being coupled to the second encoder.

17. The mechanism of claim 14 further
characterized by said second means including a cable and
pulley assembly coupled with said analog element, the cable
of said assembly being movable with said analog element
relative to said support, said cable being coupled with said
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second encoder.

18. The mechanism of claim 1 further characterized
by including a switch carried by the éupport and having a
shiftable part, and means mounted on the support for
actuating the switch.

19. The mechanism of claim 18 further
characterized by said means for actuaﬁing including a rod
pivotally secured at its ends thereof on said support for
rotation about a longitudinal axis of the guide member, said
rod being adjacent to and extending longitudinally of the
guide member, there being a hand-engageable pad mounted on
the rod, said rod being coupled to the switch for actuating
the same when the rod is pivoted in one direction relative
to the guide member, said switch having means for biasing
the rod in the opposite direction,

20. A control mechanism comprising a support; and
a hand manipulatable rotating device to actuate a control
signal, characterized by:

said support including an elongated guide member;

said device being mounted on the guide member, said
device being moveable in both rotation and linear movement
in a linear direction relative to the support;

means coupled with the device for adjusting the
value of a first signal as a function of the rotation of the
device relative to the support; and

means coupled with the device for adjusting the
value of a second signal as a function of the movement of
the device in said linear direction relative to the support.

21. The mechanism of c¢laim 20 further
characterized by said support including a fixed shaft, said
device including a control member rotatably mounted on and
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movable along the shaft.

22. The mechanism of claim 21 further
characterized by said control member comprising a cylinder

5 surrounding the shaft.



=9l

m . DGO/ e~ 9/4 €9/
«W ( \_.\\\ltl.\.uu..l_J o/ mr/// ISR
= | / # 22— | 4 93
! a ‘o vl- b1 4
) N vy U o~
y s zgl ee 28 | ,,°¢
f Ji . 294
m.’_ 4
(OF £98 (96 ¥/) rél 12N\ OFy = 99~ 18/
e LD & L@%W “ TS
b6, = — r—— tWJTTH pe /!
= &= foe” Jos? A= \ez 5a] +9)
—— \ o/ 28/ sg 99 os Y—=) ‘ez 95/ ¢9
ey
7~9/d
[ OF AN RN mn/_ Op\ I mmv \mn by (08 0g mmg, P9y 99
’ %Vm. I_lN.._mV \.m% e = r il - — ua] 1~ cc . rmu\
-2 I A— 1 - = { -
< & J S EEEEEEEEE X 7 i N%\ 09, e
2 b N - N pe +
W ~-9c ( " / __ 3 bs pe) | — .
- \ { [
3 o6/ ‘a8 22/ ve/ ee/ \pe! 92/ f €5/ \z6 9/ \gg



PCT/US87/00972

="9l4

v/

WO 87/06733

ocl DOl 9l 69/ 89/
P2 TAN cel ¢zl
e //nm ££/ u@_ [ e
. ot/ N
ze1- on! LQ cel o /mnm
UW [
—11] 2 mn\N S
~ an L < 0I~9/4 _
T
w
f =
g1/ \ ( J ..m.
oll pc1/ _.w
6 9794 g -
] = 2
Fl 1
- per~ /007 e
| H [ 1 ) T
| eer—On —2vc/ £z oLel— m@TNN\ -
f “u “ VA ..\ ”m m
/
v’ o/ o/ oz’ o] va’ o’ ]



PCT/US87/00972

WO 87/06733

=9

22~

SUBSTITUTE SHEET

S/~ 94 \- 21,821 DILI\ __
oI8),- i —F —
2siN €9/~ ) rS! og1/| I —f—r —
-\NN\\\\W\\NNN\.—\— ZZZZ \\‘ - » A \Q\ )
?. 08/ BN 87
9l 991 &8/ | V-0
29l _ i A —
991 09/ %\\ s N og/
ol —9ld wmﬂ D
. =9l 891" \ 9712 \ggs ‘28I
L " 69 »91 96/
V ._
e (F LN ,
, »
05/ o9/ o9 w21 291/ 0ogl
oS/ N
\ cl —9l4 /= vI=7 25!\
" |
@, _{—gg/ &9l @
| £9/ 951+4T -
| . m pES—
@ | Z9—% @
° N d o |9
]
¢/ o191/



4/ A PCT/US87/00972

WO 87/06733

8/ =914
,2e2\ 2oZ 0oz
O~ ) /7
8cc— A D902
7
gz — 9i12
omm\ _ ﬁmow
2ee
. - o m\ )
<I=9l4 coc N pPeEC N\ ll_ r9¢c NQN« VQNQ
) - — oL == -
\J 9z’ L = = : P
\
20z) 092 el vee) vz sz’ g\, 902 \pez \gg \
| ooz
9/~ 9/ \\QQN
D
(992 bVE\ (8O bIE ,OF  ZE\P90Z\ 902 202y 92 1
= — e er——————— . — 1
I|HI\QNN \.M _ w.”..ll m\N\ lol..,\ Q\N _ |
vz —— Fe e i i
2 i | \\ VAR i / \ y \
oce | 0se’ eez/gze’ oge 9z ese’ ‘ez \gge 85¢ Qmm\ 292
evc ope

syBSTITUTE SHEET



INTERNATIONAL SEARCH REPORT
International Application No PCT/US 87/00972

1. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply, indicate all) 3

IPC (4): GO5G 9/02
U.S. Cl. 74/471XY

According to International Patent Classification (IPC) or to both National Classification and I1PC

Il. FIELDS SEARCHED

Minimum Documentation Searched 4

Classification System [

Classification Symbols

74/471R, 471XY,206;
| 338/123,132,133

340/347P,347M,710;

Documentation Searched other than Minimum Documentation
to the Extent that such Documents are Included in the Fields Searched 6

Hl. DOCUMENTS CONSIDERED TO BE RELEVANT !+

Category * |

Citation of Document, 16 with indication, where appropriate, of the relevant passages 17

| Relevant to Claim No. t8

X
1974.

01 October 1985.

L -

31 December 1985.

Us, A, 3,823,616 (EATON CORPORATION) 16 July
Us, A, 4,544,915 (SUN CHEMICAL CORPORATION)

Us, A, 4,537,084 (REGIE NATIONALE des USINES
RENAULT) 27 August 1985.
Machine Design, Volume 33, No. 14, issued
06 July 1961 "Engineering News", see page 8.
US, A, 4,369,439 (Massachusetts Institute of
Technology) 18 January 1983.
Us, A, 4,562,347 (Trace Systems, Ircorporated)

1,2,14,18,20

* Special categories of cited documents: t% e laterﬂdoicun:’on! pugllshtaf afterﬂt‘hg ln_tt:‘rr;ﬁtionallﬁllgg dgl:et
“"A" document defining the general state of the art which is not or priority date and not in conflict with the application bu

considered to be of particular relevance ;:&eetz‘t:gnunderstand the principle or theory underlying the
“E" earliar document but published on or after the international X" document of particular relevance: the claimed invention

filing date cannot be considered novel or-cannot be considered to
“L d%zlzu}r‘nient wl’:‘lcth may él;rrcawt #oubt;uonﬁprioéit{ cl?im(szhor involve an inventive step

which is cited to establish the publication date of another “y" document of .

A 1 v particular releyance; the claimed invention

citation or other spacial reason (as specified) cannot be considered to involve an'Invantive step when the
“Q" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-

other means ments, such combination being obvious to a person skilled
up* document published prior to the International filing date but in the art.

later than the priority date claimed “&" document member of the same patent family

V. CERTIFICATION

Date of the Actuai Completion of the International Search 2

25 June 1985

Date of Mailing of this International Search Report 2

10 JUL 1987

International Searching Authority t

ISA/US

ature of Authorized O r 20

seph A. Fischetti

Form PCT/ISA/210 (second sheet) (May 19886)

B



	Abstract
	Bibliographic
	Description
	Claims
	Amendment
	Drawings
	Search_Report

