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ABSTRACT OF THE DISCLOSURE

An X-Y position indicator control for movement by the hand over any surfice to move 2 cursor over the display on a cathode ray tbe, the in-
The indica
tor control mechanism contains X and Y position wheels mounted perpendicular to each other, which rorate according o the X and Y move-
CRT disply.

ments of dwhich

BACKGROUND OF THE INVENTION
T

One of the potentilly most p

means for delivering and " o and from digital computers involves the display of
computer outp hod: d the al of the display by in order to deliverin-
seructions to the computer. In order for a human operator to readily change the displayed pattern, he musc be provided with means for accu-

i i posicion lo-
ction on hich , the instant at

which lgh q P s

A disadvantage of the light pencil and other similar devices is tha they generally require the human operator to hold the pencil against the
‘CRT with one hand while changes are made. Consequently the operator does not have both hands free o enter changes, as by typing them in,
and cannot mov o equipment only astep away from the CRT. Furthermore, thelight pencil ofien covers part of the area of the CRT display
where changes are to be entered, which interferes with the process.
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tom wall 28. A ball bearing support 54 fixed to the underside of the bottom wall 28 srves asa third poin of support,in addition to the two
wheels 42 and 46, o stably suppor the indicator control on the cabinet 17 or other surface.

‘When the position indicator control is moved over the cabinet 17, or any other surface the X and Y position wheels rotat. Inasmuch s the X
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ing to b displayed on the CKT, and then the indicator control can be moved of the draving with P
spondinglines o be displayed on the CRT. For such uses,he wheels and elecrical signal generators of the indicator control should cause cur-

and Y posiion wheels 42 10 each oths wheel 42 rotates by “The particular FIGS. 2 and 3 are especially y use.
may! X dircetion, while the Y position wheel f the ball helpo.
Y direction. As he shaf poten- firm contac which . The location
d therefore of the X and Y positions control 16. the display. for other purposes, is moved by the hand allows a b |
thatin control, or conversely, o enable over both position of changes and the type of changes on the display with only one hand. The use of an indicator control which rests firmly on
fine control.

“The position indicator control may be wtilized by first placing it on the cabine 17 and moving it up or down and back or forth to cause corre-
sponding movements i the apparent position of the cursor 20, untilthe cursorlis n  desired position. The indicator control remains sta-

y solong asicis leftin place; d without any efort of the human operacor. If it i desired to move the
cursor 20, ol 16 s moved. the d of the cursor. the

asurfice enables the operator to accurately maintain position with a minimum of muscle ffor, since the indicator control remains stationary
ied to . The use i e

ing of the indicator control and promores smooth

or where accurate tracing of 2 patten i required.

rge posicion.

is helpful in P

heostats,sensed through the conductors contained in the wire 18, continually monitor the position of the indicator control and cause move-
ment of theline cursor 20 accordingly

FIG. 4 s  simplified schematic diagram of the lectica cicuit by which the position of the indicator control 16 is monitored. Electrical con-
ductors 62, 64, 66 and 68 represent separate A voltage +V is

connected at terminal 70 for sending currents through the two theostats or potentiometers whose resistances are indicated at 38A and 40A.

in the wire control

One side of each potentiometer is connected to lead 64, which i grounded. The wipers 72 and 74 of the potentiometers ae connected to leads

» bodi the invention d described, it should be understaod that many

ations may be resorted to by those silld in the art, and the scope of the invention is limited only by  just interpretation of the following
claims.

Tchin:

1.In a display system controlled by a computer whereby the display i alterable in accordance with signals delvered to said computer which in-

dicate positions on said display and ch

d to be made thercin, whit

movable over a y comprising:

SUMMARY OF THE INVENTION 68and 66, respectively, which rcrv:\;nl) Yand X. By e at Xand there- e
sstances of positons 2 ahousing

One subject dean X-Y mechanism f positions on a athode

e M‘KJ( CRT) det s E The tadications of X and ¥ positon giren by dY. digial quires digial afirst posiion wheel y ah d baving a im d by said housing for
inputs and thercfore, an anal the X and Y terminals and the computer inp dsurf

invention is o provid ! surfuce, and whicl 7 .
4 LT the indicator h FIGS. 5, Gand asecond postion wheel rotatably mounted on said housing with its axis of otation oriented perpendicular o the axis of sid first wheel, sid
v FIG. 5 shows i gial output. g disc 80 is shown which i used to indicate the havinga pastsaid
i 3 X posicion. The disc 80, which is  simplifid llustration of he type of disc which is used in practice isdivided into four rings 82, 84, 86 and cransducer means connected to cach of said firse and second wheels .
Th Xy I heldin o 15. Four ] rotation of said wheels and

the hand and having two wheels and an idler ball bearing for contacting the surface on which i rsts. The tw wheels are mounted with their
axes perpendicular to ach other and each wheel is atached to 4 potentiometer or other means fo indicacing is otation. The posicion indice-
ay be moved by the fect). As the indicator control is
ds d chind the

tor control s held by the hand and moved over any surfice, such as a desk top (or even
maoved, the two wheel; d hanges. Electrical
indicator control and connect o a computer which continuously monitors the indicator control’s posicion. The computer causes the CRT to

display 2 symbol, or cursor,such as a short line on the CRT screen to define a posiion on the sreen about which changes or the like may be

made, the cursor position changing in accordance with movement of the XY position indicator control. Buttons are provided on the indica-

tor control housing for closing switches to send pulss through additionl wires triling behind the indicator control o signal for a change in
d

the displayed information. For example, one button on ly above o

may be used

following the cursor. New ma e inserted in place of th computer,
as by typingin leteers. While a potentiometer may be connected to cach of the two wheels on the indicator control, other devices can be used

c wheels,

ing to the angular position of the wheel. While such an arrangement provides a direc digital outpu, instead of an analog output which must
the CRT display, flan-
oderand

oder generates an up 8P
h

each c crement of rotation in one di
other direction. Th d

. which o the sums

the sum of the down inputs

BRIEF DESCRIPTION OF THE DRAWINGS
FIG.1 f:

FIG. i b

the invention;
FIG. 3 a sectional plan view of the mechanism of FIG. 2

FIG to b

the invention;

FIG.5

s s useds

FIG. 6 sill another embodiment of an electrical circuit for use in the invention, utilizing an incremental encoder; and FIG. 7 s a schematic

, which. y

DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 shows a display system constructed in accordance with the invention, comprising a cathode ray tube display 10 for creating visual pat-

ems on the fice 12 0f 2 . P L4 including a yp 15
y T display sy d 16,

the top of the cabine 17 of the computer, although it can be positioned on any other surfac. The indicator control 16 has wheels which sup-
portiton the cabinet and which register changes n the position thercon. A wire 18 connects the position indicator control t the computer 14
for ransmitting signalsindicating the position of the indicator control. The computer 14, which controls the pattern on the CRT face 12, gen-

define

eratessignals causing the display ofaline or other cursor 20 on the CRT. The position of the cursor 20 s governed by the posicion of the indi-
14 in accordanc i
y P

cator control 16 determined

96.and 98, Each. the four rings 80, can be coated with.

insulative material. The contacts connected to the four output wires 92 through 98 remain stationary while the disc 80, attached to the X posi- mear

tion wheel shaft 99, rottes, C 1 the disc and through 98 which are over the By

disc, to indicate position. 2 1 wherein:

I order toindicate many positions,the disc 801, in practice divided inco & rge number ofrings and scctors, so that . posi- e i it c

tions can be indicated and small changes of position are regisered. A similar scheme i used for the Y position. The advantag of the readout
scheme of FIG. 6 i that a digital outputis provided which complely defincs the position of the indicator at cvery instant. A major disadvan-
tagei thata arge number of wires must be connected to the position indicator control so thata reltivey thick cable rals behind ic and limits
the case with which it can be moved.

FIG, pos d Fdigial output number of

control FIG. 5,adisc
electrical contacts, designated 102, 104 and 106, The disc 100 has s axes fixed to the X wheel of the device shown in FIGS. 1, 2and 3 in place
of the potentiometer. The device of FIG. 6 operates by transmitting *up” pulses when the postion indicator control moves to the right and

which possesses

has three rows of

“down” pulses when the positon indicator control moves o the lefi. A counter circuit, which isfixed to the computer adds the up pulses and
subtracts the down pulse to provide # continuous digita indication of the position of the position indicator control. A similar arrangement is
used forthe Y positon.

In the cireuit of FIG. 6 three sensors 108, 110 and 112 are located adjacent to the rows of contacts 102, 104 and 106, respectively. Whenever
the disc 100 rotates and one of the contacts of one of the three rows comes undera sensor, a voltage s delivered aver one of the lines 114, 116
or 118, leading to circuitry located at the computer, The contacts on the three rows 102, 104 and 106 ar located so that only one contact s un-
dera sensor atany given time.

“Thelines 114, 116, and 118 trail behind the position indicator control and lead to flip-flop 120, OR gate 122 and AND gates 124 and 126,as
shown. The ourputs of the two AND gates 124 and 126 lead to counter 128 to cause it to count up or down. The counter 128 has numerous

digital h f

When the disc 100 of FIG. 6 rotates and a contact of row d 110,a signal line 116 to st the
RS flip-flop 120.If sensor s a contace
of up row 102. Wh 102 touck 10 1 up line 114 to AND gate 124. Inasmmuich as the lip-flop 120
has been set, a voltage s being received at input 130 of gae 124, and the additional signal at input 132 of gate 1 I

“The pulse from gate 124 enters counter 128 atis up input,causing the counter to count up by one digi. The signal oer up line 114 also -
ters OR gate 122 which leads to delay line 124 which, in turn, leads o the resct input of ip-flop 120. A delay of delay line 124 s very short so
that fip-lop 1
Ifhe disc lock an chen a contact of row 112and

o delvera signal over down line 118 to the AND gate 126, The AND gate 126 will ot delivr a pulsc becauseits input 134 from the fip-flop
120 has no voltage on i, due to the fact that the fip-flop 120 has been reset, Only after another signal is ransmitted over line 116 to again set
the lp-flop 120, will a pulse from up line 114 of another up count a
disc 100 turns in a counter clockwise direction.

the

“The circuit of FIG. 6 requires only four leads between the computer and the position indicator control. The four leads are the lines 114, 116,
118, and an additionalline (not shown) for conneetion to 2 voltage souree to provde pulses that flow through the sensors to the other three

counter means connected o sid flesible conductor means, for generating a digial count indicating the net rotation of said first position

heel.
3 i hercin said P
having, d track
acontrol d d d dectrical con
nection of disc and for
Fbotk d Feaid dis
logic d to sid control and pulses firsedi
of ane of , d h
time isin a fir i with one of sid $ 5

ond pulses,

i claim 1 wherein:

said transducer means comprises a shaft position encoder having a pluralit of outputs and said conduuctor means comprises a plurality of
conductors connected to said outputs of said encoder, whereby to consta

5.1 display system controlled by a computer whercby the display is alterable in accordance with signals delivered to said computer which in-
said display and ch:

d to be made thercin, which s

in a posicion

movable aver pr
ahousing

afirst postion wheel rotatably mounted on sad housing and having a rim portion extending pas the boundarics defined by said housing for
supporting said housing on said surfuce;

a d rotation oriented the axis , said
wheelh I d
transducer d to cach of said wheels, for t degree of
rotation of said whees.
6. The improvement described n claim 5 including;
coupling means y coupling of ssid ‘ puter, to couple said position indicacing sgnals

Three buttons 22 are located on the indicator control 16 for operating switches within the indicator control to allow currents to flow through [z T ——
conductors of te wire 18, The switches may be used to cause changes in particular arca ofthe display, o fo other purposes. For example, one FG.7ill ype, similae to that of FIG. 6. The crcuit of FIG. 7 uelzes  sim- g &
of the buttons may be used to control the delivery of signals which command the computer 14 to operste on the portion of the pattern dis- o lead, 1 FFIG. 7,3 disc $ a flexible conductor for connecting said transducer means co said computer, o carry positon indicating signals to said computer while en
p by sppara- 0.2 position wheelsch as the X position wheel is has a rack 142 146 y
e e the e i X Th cd for con- 8 Adisp play comp
right of the cursor 20. as “erase” may pressing a ps on the typewriter, tacting P of the disc which overl 1o the disc the seg- . :
by P —— 7 g e cathode ray tube means for providing avisua displays

y ypingin 1s. — ol P 10 w0 offour AND gt 152, 134, 156 0d 158, a2 T TS 0 T LS S T S

T control ! I side view of FIG. 2 and thesectional plan view of FIG. 3. A housing 26 time. The other contact 148 caries cuent to 4 esolver 160 of the Schidt tigger, on-offtype, which provides signals with sharp,standard thereof sald computes means incluling meansfo gencraing sgnals deining « cursr for displey at vaiale piions on sed cthode ey

hasa bottom wall 28 on which is artached a. 30, One arm 32 of the

34 which close

on-off wavefronts. The output of the resoler is delivered o a differentiator 162 which delivers sharp pulses o an inverter chopper 164 and 2
166.Th

the switches 34 o closethem.
Each arm 32 and 36 of the bracket 30 holds a potentiometer, the arm 32 holding an X posicion potentiomete 38 and the arm 36 holding 2 Y
positon potentiomerer 40, An X position wheel 42 s fixed to ashaft 44 ofthe potentiometer 38, while 3 Y posiion wheel 46 fixed o 2 shafe
48 of th Y position porentiomete 40. Each of the position wheels 42 and 46 project through slots 50 and 52, espectvely, formed in the bor.

United States Patent 3,541,541, Douglas C. Engelbart, X-Y Position Indicator for a Display
System: three sheets of drawings and specification, from the scan of the printed patent.

0 two of the AND gates. The outputs of two of the AND gates deliver pulses
o the up input port 168 of an up/down counter 170 while the outputs of two other AND gates are delivered to the down input port 172 of

the counter. The counter I

2 position indicator control connected t0 said computer means, sad position indicacor control having a housing which contains ransducer
means for delivering signals for causing movement of said cursor on ssid cathode ray tube means in response to movement of said housing
over a surface; and

can be used mercly in cursor : can be used

for adding to the pattern, the indicacor control can be used in other ways. For example, the position indicator control can be placed on 2 draw-

The spelling and punctuation are those of the printed patent. Text and
drawings of a US patent, typically not subject to copyright (USPTO).
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