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ABSTRACT OF THE DISCLOSURE

An X-Y position indicator control for movement by the hand over any surface 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 potentially most p means for delivering and e <0 and from digial computers involves the display of
the display by
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—— hode ray tube and the a in order to deliverin-

ation on , the instant at

which lgh q P s

A disadvantage of the light pencil and other smilar devicesis 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 t enter changes, as by typing them in,
and cannot move o equipment only astep away from the CRT. Fursthermore, thelight pencil ofien covers part of the area of the CRT display
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tom wall 28. A ball bearing support 54 fixed to the underside of the bottom wall 28 serves as a 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 as the X
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control can be moved

ing to be displayed on the CKT, and then th the draving with
sponding line o be displayd on che CRL: For such uscs, the whecls and elecrcal signal generators ofth ndicor conrol shoud cause cur

and Y positon wheels 42 0 cach oth wheel 42 rotaes by “The particular FIGS. 2 and 3 ae especilly fo y Fuse
may be dei Xdiection, while the Y position wheel 2 help o
¥ dieccton. As he shaf poten- firm contac which . Thellocation
d thercfore of the X and Y positons control 16 e display o moved by the hand allows |
dhtin control,or comvensely,to cnable T e U o e e e s
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-

e

g as it left in place; the h
ol 165 moved. the desired

cursor 20, of the cursor. the

sufce cabls he apestor o seuratly ol postion with  miima of muscle oo, sinc she nditor conto el stonay
it. The use 2 el

smooth m

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 i  simplified schematic diagram of the electica cicuit by which the position of the indicator control 16 is monitored. Elecrical con-
ductors 62, 64, 66 and 68 represent separate in the wire A voltage +V is

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

control

ing of the indicator control and is helpful in P
e —" or where accurate tracing of a pattern i required.
» bodi the invention d described, it should be understaod that many
ations may be resorted to by those skilld in the art, and the scope of the invention is imited only by  just interpretation of the following
claims.
Tchin:

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

where changes a to b entered, which interferes with the process. cate posiions on said display and chs d to be made thercin, which is

@ P e S el eter o e o1 s e et ey Kl ey and beuade " !

Z movableover a y comprisng;
SUMMARY OF THE INVENTION d terminals Y and X, By ge at Xand there- .
sstances of ahousing:
One subject dean X-Y mechanism f positions on a cthode
digieal afirst position whee ar dh by said housing for
ray tube (CRT) display, ofthe CRT. ‘The indications of X and Y position given by d Y quires digital fisep heel ly id housing &
inputs and thercfore, an anal the X and Y terminals and the computer inp d surf
invention i to provid " surface, and whic 7 .
i e the indicator shown in FIGS. 5, 6 and asecond position wheel rotatably mounted on sid housing with its axis of otation oriented perpendicular o the axis of sid first wheel, sid
) FIG. 5 shows di digital ourput. ding disc 80 is shown which is used to indicate the havinga »
r -Y X position. The disc 80, which is a nmphﬁcd illusration of the type of disc which is used in practice,is divided into four rings 82, 84, 86 and. 1o cach of said i whecls, c

Th Xy o heldin e 2L, rotation ofsaid whecls; and
the hand and having two wheels and an idler ball bearing for contacting the surface on which i rsts. The twa wheels are mounted with their 96and 9, Each the four ring 50, can be couted with
axes perpendicular to cach other and each wheel is atached to 4 potentiometer or other means fo indicacing is otation. The position indice- four ourput % hed to the X posi-
o conto s hekd b h band and mved veany s, sch .2 dsk tp (o o may b moved b he . A che indictorcone s tion wheal shaft 99, rotates, C gh the disc and throgh 98 which are over the puter
moved, the two d h ! behind the disc, to indicate position. 2 1 wherein:
indictorcontrol and connect o 3 computer which cotinuonly monitors the indictor mmm]spasmon “The computer causesthe CRT to T o e e g e D ek o i ; N e .
display a symbol, or cursor,such as  shore line on the CRT screen o define a position on the sreen about which changes or the like may be tions can be indicated and small changes of position are registered. A simila scheme s used for the Y positon. The advantge of the readouc i p i pulsesac

made, the cursor position changing in accordance with movement of the X-Y positon indicator conteol. Buttons are provided on the indica-
tor control housing for closing switches o send pulses throtugh additonal wires trsiling behind the indicator control to signal for a change in

the displayed information. For example, one button on

may be used ly above o

e inserted in place of th 1

following the cursor. ) computer,
O S Wit s R - e ) o gt
e wheels.
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g y the CRT dxsph)«
oder generates an up &p

each c crement of rotation in one di 3

other direction. Th e , which the sums

the sum of the down inputs.

BRIEF DESCRIPTION OF THE DRAWINGS

HG.1

FIG. v b the invention;

FIG. 3is ascctional plan view of the mechanism of FIG. 2

FIG. 2 w0 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.

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-

tems on the fice 12 of 2 14includinga 15 define

y y 16,
the top of the cabinet 17 of the computer,although it can be positioned on any other surface. 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-

S S R e P G B e D R
cator control 16 determined p 18,

Thee buttons 2 are located on the indicator control 16 f

rp— o flow through

STl G T T T ST Sy A
tageis thata large number o the position
the case with which it can be moved.

5o thata relatvely

FIG, pos d which possesses number of

control In

Fdigial ourput
FIG.5,a disc 100 isp

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 position indicator control moves to the right and

[ —

“down” pulses when the positon indicator control moves o the left. A counter circuie, which i fixed to the computer adds the up pulses and
subtrace the down pulses o provide 2 continuous digialindication of the position of the position indicator control. A simila arrangement is
used forthe Y positon.

I the circuit f FIG. 6 three sensors 108, 110 and 112 are located adjacent o 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, @ voltage s delivered over 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 fip-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 11 !
RS flip-flop 120.If
of up row 102. Wh 102 touck 10 1

line 116 to st the

upline 114 to AND gate 124, Inasmuch as i bh!»lh)p 120
input 132 of gae 1

12 enters counter 128 at it up input, causing the counter to count up by one digie. The signal v up line 114 zlw e
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-flop.
Ifhe disc lock a contact of ror 112and

<o delver signlover down o 113 o the AN g 126 The AND g 126 il ot delver b bt 3ot 34 o e o
120 has no voltage on i, due to the fict 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
disc 100 turns in a counter clockwise direction.

has been set, a voltage s being received at input 130 of gate 124, and th

The pulse from gite

of another up count. a the

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

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

hec
. hercinsaid P
having

acontrol d d cectricalcon
nection of discand for

1o s1id conteol and pulses fise i

R oEsid h

ime isina firs i with one of ssid $ .
ond pulcs.
. claim 1 whercin:

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, whercby to

5.1 display system controlled by a computer whercby the display is alterable in accordance with signals delivered to said computer which in-
d to be made thercin, which s
movable aver pr

said display and ch:

in a posicion

ahousing

afirst position wheel rotatably mounted on said housing and having a rim portion extending pas the boundarics defined by ssid housing for
supporting sid housing on said surfice;

asccond p d rotation oriented g , said
heel b I
transducer d to cach of said wheels, for . degree of
rotation of said whees.
6. The improvement described n claim 5 including;
coupling means y coupling of ssid puter, o couple said

7. The improvement described n claim 5 including;

conductors of th i 18, The switches may be used to cause changes in particular arca of the display, o fo other purposes. For example, one HG.7ill ype, smila to that of FIG. 6. The circuit of FIG. 7 uelzes a im-
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- lead Inth FFIG. 7, adisc s a flexible conductor for connecting said eransdiucer means co said computer, to carry position indicating signals to said computer while en
b by ppars- 0.4 position wheelsich a5 the X position wheel is has a rack 142 146 y
s 15 may be ly above and to the are disp k by con- 8. Adispl 5 e
right of the cursor 20. as “erase” may pressing a p on the typewriter, tacting P of the disc which overl 1o the disc the seg- . :
P 7 g e cathode ray tube means for providing a visual display;

y ypingin 5.
b control b

hasa bottom wall 28 on which is atached a.

I side view of FIG. 2 and thesectional plan view of FIG. 3. A housing 26
30.Onearm 32 of the

34 which close

The contact dtoa s circuit 150 which

d 0 two of four AND gates 152, 154, 156 and 158, ata
time. The other contact 148 carres current to a resolver 160 of the Schmid wigger, on-off type, which provides signals with sharp, standard

the switches 34 0 closethem.
Each arm 32 and 36 f the bracket 3 holds a potentiometer, th arm 32 holding an X posicon potentiometer 38 and the arm 36 holding 2 Y
positon poentiomerer 40, An X posiion 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 porentiometr 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.

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. T 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

computer means connected to said cathode ray tube means for controlling inputs to sad cathode ray tube means to define the visual display
thercof, said computer means including means for generating signals defning a cursor for display at variable positions on said cathode ray

a position indicator control connected t0 said computer means, sad posiion indicator 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 g can be used

for adding cothe pateer,the indicator controlcan be used in oxher ways. For xample,the postion indicator controlcan be placed on a 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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