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[57] ABSTRACT

Light pen apparatus having a small number of parts.
The light pen includes an inner barrel in which a

_ printed circuit board is mounted. An outer barrel sur-

rounds the inner barrel and is arranged for limited
travel relative to the inner barrel in an axial direction.
As the outer barrel and inner barrel are moved relative
to one another a switch carried on the printed circuit
board is actuated so as to allow the circuit mounted on
the board to respond to light detected by a light respon-
sive device also carried on the board.

7 Claims, 2 Drawing Figures
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1
LIGHT PEN APPARATUS

BACKGROUND OF INVENTION

1. Field of Invention

This invention relates to novel and improved light re-
sponsive apparatus and in particular to a hand held
light pen which is rather inexpensive to construct and
yet reliable.

Light pens are useful, for example, in information
display systems for operator selection of information
items being visually displayed on a display screen such
as the screen of a cathode ray tube. The operator se-
lects a displayed information item by aiming the light
pen at the item. The light pen responds to the light
emitted by the selected item to produce electrical sig-
nals which are transmitted to associated apparatus
within the information display system such as a com-
puter.

2. Prior Art :

Light pens generally include a switch operated circuit
having .a light responsive device mounted within an
elongated pen like housing. In some prior art light pens,
the switch, the light responsive device and the remain-
der of the circuit components have been mounted as
separate units within the housing structure. This has re-
sulted in a relatively complex housing structure which
has been difficult to assemble as well as to service. In
addition, the switch element employed in many prior
art light pens has had a relatively short life thereby ne-
cessitating frequent service.

BRIEF SUMMARY OF THE INVENTION

An object of the present invention is to provide a
novel and improved light pen. ‘

Another object is to provide a novel light pen which
is characterized by simplicity of construction whereby
it can be rapidly assembled and/or disassembled.
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Still another object is to provide a novel light pen in _

which the switch mechanism is extremely reliable.

In brief, light pen apparatus embodying the present
invention comprises three housing pieces, a printed cir-
cuit board assembly and a spring. The three housing
pieces, which may preferably be injection molded ther-
moplastic pieces, include an inner tube an outer tube
and an end cap. The printed circuit board assembly in-
cludes an elongated circuit board with the light respon-
sive device mounted adjacent one end and the switch
mounted adjacent the other end. The inner tube in-
cludes a means for holding the printed circuit board in-
ternally of itself with the light responsive device adja-
cent one end and the switch adjacent the other end. A
first spring stop is located on the external surface of the
inner tube. A slot is also located in the surface of the
inner tube at the end adjacent the switch.

The outer tube which is arranged concentrically with
the inner tube has a second spring stop on its internal
surface and a switch actuating element on its internal
circuit extending through the inner tube slot. The
spring element is arranged concentrically with and be-
tween the inner and outer tubes and between and en-
gaging the first and second stops.

The end cap includes a fastening element which is en-
gaged with the inner tube and also an abutting edge
which engages one end of the outer tube so as to nor-
mally maintain the spring in a first state of compression
in which the switched actuating element is out of the
actuation range of the switch. The inner and outer
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tubes are slidable relative to one another so as to place
the spring in a second state of compression in which the
switch actuating element comes within the actuation
range of the switch to thereby turn the switch and cir-
cuit on. »

In the interest of reliability and long switch life, the
actuating element is a shutter and the switch comprises
a light source such as a light emitting diode which pro-
vides a beam of light incident upon a light responsive
device such as a photo diode or photo transistor. So
long as the light is incident upon the light responsive
device (the shutter being out of the switch actuation
range) the switch is turned off. When the shutter comes
within the switch actuation range and interrupts the
beam of light so that it is no longer incident upon the
light responsive device, the switch is turned on.

BRIEF DESCRIPTION OF THE DRAWING

In the accompanying drawing like reference charac-
ters denote like elements of structure; and

FIG. 1 is a perspective view of light pen apparatus
embodying the present invention; and
. FIG. 2 is an enlarged cross sectional view taken alang
the line 22 of FIG. 1. ) :

DESCRIPTION OF PREFERRED EMBODIMENT

Referring now to FIG. 1, light pen apparatus em-
bodying the present invention is shown to include an
inner tube or barrel 10, an outer tube or barrel 20, an
end cap 30, a spring 35 and a printed circuit board 40.
For the purpose of a clear illustration, all of these parts
are shown in FIG. 1 as disassembled with accompany-
ing arrows which indicate the respective location of the
parts when in assembled form. The inner tube 10 in-
cludes a pair of slots 11 and 12 (best seen in FIG. 2)
in its internal surface for receiving and holding in a se-
cure manner the printed circuit board 40. The inner
tube 10 further includes a first spring stop 13 on its ex-
ternal surface and a slot 14 at one end of the tube. The
otherend of the inner tube 10 is shown to be tapered
with an aperture 15 (FIG. 2) for admitting light into the
interior of the tube.

Mounted on the printed circuit board 40 at one end
thereof is a light responsive device 41. When the
printed circuit board 40 is inserted into the inner tube
10 along the grooves 11 and 12, the ligh responsive de-
vice 41 is in substantial alignment with the aperture 15
$0 as to respond to light admitted through the aperture.
The light responsive device 41 may, for example, be a
photo diode or a photo transistor. The light responsive
device 41 is part of a circuit which also includes a light
emitting diode 42, another light responsive device 43
and other circuit components 44 all of which are
mounted upon the printed circuit board 40. The light
emitting diode 42 and the light responsive device 43
are mounted in spaced apart relation at the other end
of the board from the device 41. When the board 40 is
fully inserted within the inner tube 10, the space be-
tween the light emitting diode 42 and the light respon-
sive device 43 is in substantial alignment with the slot
14 of tube 10. In order to provide an adequate shield
for the circuit, the printed circuit board 40 has its edge
coated with a metallic material 45 and the inner tube
10 has its interior surface coated with a metallic mate-
rial 16. Metallic material 16 and 45 may, for example,
be copper.
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The light emitting diode 42 and light responsive de-

vice 43 together form a switch which is off so long as
light from diode 42 is incident upon light responsive de-
vice 43 and is on when the light is interrupted. The
switch serves to turn the circuit on and off, i.e., make
the circuit responsive and nonresponsive to light admit-
ted by aperture 15. When the circuit is turned on, it re-
sponds to incident light upon light responsive device 41
to transmit a signal via an interface cable 50 attached
to one end of printed circuit board 40. If the incident
light is emitted by an information item on a display
screen in an information display system, the cable 50
may be connected at its other end to other apparatus
in the system such as a computer.

The outer tube 20 includes a second spring stop 21
and a switch actuating element or shutter 22. When as-
sembled, the outer tube 20 is arranged concentrically
with the inner tube with the shutter 22 extending
through the inner tube slot 14, '

The end cap 30 includes a pair of fastening elements
31 and 32 (snap locks in the illustrated embodiment),
a pair of flange elements 33 and 34 and an abutting
edge 35. The flange and fastening elements are posi-
tioned on the end cap 30 such that in assembled form
they extend into the interior of the inner tube 10 where
the fastening elements 31 and 32 snap or lock with ap-
ertures 17 and 18, respectively, in the inner tube 10.
The abutting edge 35 of the 20 end cap 30 engages the
end of the outer tube 20 such that the spring 35 is nor-
mally maintained in a first state of compression by the
first and second spring stops 13 and 21. In this first
compression state, the shutter element 22 is out of the
actuation range of the switch elements 42 and 43. That
is, the shutter element 22 does not interrupt the light
emitted by diode 42 which is incident upon the light re-
sponsive device 43.

When it is desired to select an information item on
the display screen, the outer barrel is held in the opera-
tor’s hand and the tapered end of the assembled pen is
aimed at the item and pressed against the screen. This
causes the outer barrel and inner barrel to slide relative
to one another so as to place the spring 35 in a second
state of compression. In this second state of compres-
sion, the shutter 22 comes within the actuation range
of the switch so as to interrupt the light beam from the
diode 42 and hence turn the switch and circuit on. In
addition, in the second state of compression the outer
barrel 20 has travelled away from the abutting edge 35
of the end cap 30. When the operator removes the ta-
pered end of the assembled light pen from the screen,
the outer and inner barrels return to their initial or nor-
mal positions as the spring 35 returns to its first state
of compression.

The inner tube 10, outer tube 20 and end cap 30 are
preferably made of plastic material which may be ei-
ther machined or molded into the desired shapes. From
a cost point.of view, it is extremely advantageous to
employ thermoplastic material and injection molding
for these parts.

Once the circuit components have been assembled
on the printed circuit board 40, the entire light pen can
be assembled very rapidly. First, the spring 35 is slipped
over the external surface of the inner tube 10. The
cable 50 is threaded through the end cap 30 and outer
tube 20 and is then attached to the circuit board 40.
The circuit board 40 is then inserted along the grooves
11 and 12 into the inner tube 10. The outer tube is then
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4

slid along and over the inner tube 10. The end cap is
then placed into position with its fastening elements 31
and 32 locking on to the inner tube 10. The light pen
assembly can also be disassembled very rapidly with the
aid of a pointed instrument (e.g., a pencil or pen) by
depressing the fastening elements 31 and 32 so as to re-
move them from the apertures 17 and 18 of tube 10.
There has been described light pen apparatus em-
bodying the invention which employs a relatively small
number of parts. The switch in the illustrated embodi-
ment has relatively long life since it does not rely upon
a mechanical actuating element. However, in other em-
bodiments the switch may take the form of mechani-
cally actuated switches or field (magnetic or electric)
actuated switches. In any case, the switch actuating ele-
ment 22 would be mounted upon and carried by the
outer tube 20. The actual shape of the tubes or barrels
10 and 20 and end cap 30 can vary from one design to
another and the term tube or barrel as used herein is
intended to mean not only cylindrical shapes but such
other cross sections including, inter alia, square, trian-
gular, polygonal, eliptical and other. Moreover, the
light admitting end of the inner tube 10 need not be ta-
pered. If it is desirable to employ a lens assembly to
focus or magnify light emitted by an information item,
such lens assembly may be mounted (by means not
shown) over or in the aperture 15 of the inner tube 10.
What is claimed is:
1. A light pen comprising:
a circuit including a light responsive device and a
switch for turning the circuit on and off;
an elongated printed circuit board with said light re-
sponsive device mounted adjacent one end, and
said switch mounted adjacent the other end;
an elongated inner tube having '
means for holding said board internally thereof
with the light responsive device adjacent one
light admitting end thereof and the switch adja-
cent the other end thereof;

a first spring stop located on its external surface;
and :

a slot in its surface at said other end;

an outer tube arranged concentrically with said inner
tube and having a second spring stop on its internal
surface and a switch actuating element on its inter-
nal surface adjacent one end thereof and extending
through said inner tube slot;

a spring element arranged concentrically with and
between said inner and outer tubes and arranged
between and engaging said first and second stops;
and

an end cap which includes a fastening element
adapted to be engaged with said inner tube and
which further includes an abutting edge engaging
said one end of the outer tube so as to normally

- maintain said spring element in a first state of com-
pression in which said switch actuating element is
out of the actuation range of the switch, said inner
and outer tubes being slidable relative to one an-
other to place said spring element in a second state
of compression in which said switch actuating ele-
ment comes within the actuation range of said
switch to thereby turn said switch and circuit on.

2. A light pen as set forth in claim 1

wherein said switch includes a source of light and an-
other light responsive device mounted in spaced
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apart relation adjacent the other end of said circuit
board; and

wherein said switch actuating element is a shutter
which is arranged to mterrupt the light beam from
said source when the sprmg is in its second com-
pression state.

3. A light pen as set forth in claim 2 _

wherein said first spring stop is located near said one
end of the ihner tube; and

wherein said second spring stop is located near the
other end of said outer tube.

4. A light pen as set forth in claim 3

wherein said fastening element is a snap lock which
engages an aperture in said inner tube.

5. A light pen as set forth in claim 4
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wherein said inner and outer tubes and end caps are
made of plastic material.

6. A light pen as set forth in claim 1

wherein the internal surface of said inner tube is
coated with a metallic material; and

wherein the edges of said printed circuit board are
coated with metallic material and are in electrical
contact with the metallic coating of said inner tube.

7. A light pen as set forth in claim 6

wherein said means for holding includes a pair of
grooves in the internal surface of the inner tube
each holding a different one of the two elongated

edges of the printed circuit board.
* % ok % %



