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[57] ABSTRACT

A connector which includes a circuit board wherein
the conductive strips thereof are formed of a resilient
conductive material and their ends extend past the
edges of the supporting board. The circuit board is
mounted in a housing which has a plug-receiving
recess, and the projecting strips at one end of the cir-
cuit board extend into the recess, so that another cir-
cuit board can be plugged into the recess to establish
contact between the strips of the two circuit boards.
The housing can be part of an optical readout head,
and the projecting ends of the circuit board which lie
opposite those in the plug-receiving recess can support
and contact photocells. The circuit board with pro-
jecting strips is constructed by adhesively fastening a
conductive sheet to an insulative board of smaller
length, applying an acid resist in strips to the
completely exposed face of the sheet and a continuous
coating to the exposed ends of the other face, and
etching away the resist-free strips.

2 Claims, 9 Drawing Figures
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1

RADIATION SENSITIVE READOUT HEAD WITH
CIRCUIT BOARD CONSTRUCTION

BACKGROUND OF THE INVENTION

1. Field of the Invention:

This invention relates to connectors and to methods
for constructing them. - '

2. Description of the Prior Art:

Connectors with multiple contacts are typically con-
structed using a housing that has numerous slots and

10

numerous independent strips of conductive material

which are held in the slots. The housing may define a
plug-receiving recess, and the ends of the conductive
strips are bent to-extend into the recess so that the
strips engage contacts of a plug that is inserted therein.
A large portion of the connector cost is attributable to
the fact that numerous separate conductive strips must
be bent to close tolerances and individually placed in
the slots during assembly. A connector which

eliminated much of the handling of individual conduc-

tive strips, both in bending and in their mounting in the
connector, would enable connectors with numerous
contacts to be constructed at lower cost.

OBJECTS AND SUMMARY OF THE INVENTION

- An object of the present invention is to provide a
connector which is very economical and rugged.

Another object is to provide a method for construct-
ing an economical connector.
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‘BRIEF.DESCRIPTION OF THE DRAWINGS

' FIG. 1 is a front elevation view of an optical readout
head and connector constructed in accordance with
one embodiment of the invention;

FIG. 2 1s a perspective exploded view of the ap-
paratus of FIG. 1;
FIG. 3 is an enlarged pamal view taken on the line

3—3 of FIG. 1, and showing the manner in whlch a plug

1Is received;
FIG. 4 is an enlarged view of the area 4—4 of FIG. l
FIG. 5 is a rear view of the circuit board of the ap-

paratus of FIG. 1; and

FIGS. 6-9 iliustrate steps in the process of construct-
ing the circuit board of the apparatus of FIG. 1.

DESCRIPTION OF THE PREFERRED
"~ EMBODIMENTS

F1G. 2 illustrates an optical readout head and con-
nector assembly 10 which is used in an electronic organ
wherein sounds are recorded on numerous concentric
tracks of-a rotating optical disc. Light shining through
the numerous tracks passes through a slit member 12
and a collimator 14 and onto numerous photocells 16.

. The head may contain several dozen photocells, which

30

In accordance with one embodiment of the present |

invention, a connector is provided which includes a cir-
cuit board with numerous -parallel conductive strips
that have end portions which extend past the edges of
the insulative board. The circuit board is held in a hous-
ing which has a plug-recewmg recess. The conductlve
strips of the circuit board are constructed of a resilient
material and they are bent to project into the recess.
Thus, when a plug with many strips on it is inserted,

contact is made between the strips of the plug and cir-
cuit board. The connector can be utilized in an optical
readout head by mounting photocells on the ends of the

conductive strips opposite those in the plug-receiving
recess, that project past another edge of the board.

The circuit board with projecting conductive strips is
constructed by utilizing a sheet of resilient and electri-
cally conductive material such as berylhum copper.
The sheet 1s adhesively joined facewise to an insulating
board which is shorter than the sheet, so that end por-
tions of the sheet project past the edges of the board.

An acid resist is applied to a first face of the sheet
which lies opposite the board to define strips thereon,

and the resist 1s also applied to the exposed end portion
of the second face of the sheet. The sheet and board as-
sembly is then dipped into an acid bath to leave only
numerous strip portions thereon. The projecting end
portions of the strips can then be bent as a unit and in-

stalled as a unit (which is part of the circuit board) into
a connector housing.

The novel features of the invention are set forth with
particularlity in the appended claims. The invention
will be best understood from the following description

‘when read in conjunction with the accompanylng
drawings.
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are connected through a

corresponding number of
piano-like keys that couple the photocell outputs to an
amplifier and loudspeaker. In order to facilitate manu-
facturing of the head assembly 10, it is constructed so

that it can be readily mounted as a unit in the organ and

can be electrically connected into the organ by insert-

ing a plug 17 into a recess 18 formed in the unit. The
plug 17 is provided with many conductive strips
thereon which, when the plug is inserted into the
recess, must make electrical connection simultaneously
with the numerous photocells 16. It can be appreciated
that many individual conductive elements must be em-
ployed to connect the plug to the photocells, and that if

each of such elements had to be formed and installed
separately, this would add appreciable cost to the head.

In accordance with the invention, the head assembly

10 includes a.circuit board assembly 20 which has nu-

merous conductive strips 22 that are rigidly fixed to a

plate or board 23 of insulating material. The conduc-

tive strips 22 have center portions fixed to the support-
ing board 23 and opposite end portions 24 and 26

which project beyond the edges 23E and 23F of the
board. One edge 23E of the board extends adjacent to

and parallel with the recess 18. One end 24 of each

strip, which extends past the board end 23E, projects

into the recess 18 to contact a plug connector when-it is
received .in the recess. The other end 26 of each strip

supports and contacts one terminal of a photocell 16.

The fact that all of the strips are fastened to one board
23 enables their projecting end portions to be bent to
the proper shape all at one time and to be mounted in
place as a unit, thereby eliminating considerable assem-
bling expense.

The head assembly 10 includes a first housing
member 28 with a board supporting surface 30 that is
designed to receive the circuit board assembly 20
facewise thereon. A second housing member 32 is pro-

65 .

vided for laying facewise against the circuit board as-
sembly 20 to hold it against the other housing member
28. A screw 34 projects through holes in the housing
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members and circuit board assembly for secure fasten-
ing. The first housing member 28 has a flange 36 that
projects from the surface 30, while the other housing
member 32 has a corresponding flange 38, the two
tlanges 36, 38 defining the plug-receiving recess 18.
- The circuit board assembly 20 is installed with the side
containing the conductive strips 22 against the surface

30. The projecting strip ends 24 extend substantially

perpendicular to the faces of the board 23 into the
recess 18. The ends 24 are bent so that a curved por-
tion 24C (FIG. 3) is the highest portion in the recess
and first contacts conductors of the plug 17. The other
projecting ends 26 of the conductive strips are held by
solder joints 40 to terminals on the photoconductors 16
for electrical connection to the photocells and to
mechanically support the photocells. Another terminal
- of the photocells is contacted by a sinuously bent wire
42 that extends along them. -
- FIG. § illustrates the rear face 20R of the circuit
board, on which the conductive strips 22 are mounted.
The strips. are spaced slightly from one another and are
generally parallel.to each other, although one group
has an angled region to pass around a hole 44 where the
mounting screw is inserted. The conductive strips 22
. are rigidly held in place to the underlying board 23,
~ although the ends 24 and 26 which extend beyond cor-
responding edges of the boart-¢can deflect. It is desira:
ble to provide additional spacers to prevent the project-
ing ends 26 from contacting one another, inasmuch as
they are long and may be deflected many times during
Installation and removal of a plug. Accordingly, the
- flange 38 on the second housing member 32 is provided
- with separator portions 46 (FIG. 4) between the loca-
tions where the conductive strips end portions are
received. .. e
- The circuit board assembly 20 can be constructed in
"~ the mgnﬁef,illl;!strated in FIGS. 6-9, which is similar to
the construction of ordinary circuit boards except for
certain important differences. The assembly is con-
structed by applying a coating of adhesive 50 on a thin
sheet 52 of electrically conductive material §3. The
sheet 52 is also preferably highly resilient, and a materi-
al such as phosphor bronze or berrylium copper can be
employed. The sheet 52 with adhesive thereon is then
pressed against a board 23A of insulative material such
as fiberglass. The electrically conductive sheet has a
length L which is greater than the length of the board
23A so that there is a length of overhang H, and H; at
either end. The adhesive 50 is applied only to the por-
tion of the conductive sheet that will contact the circuit
‘board. - . B |

- After the sheet 52 of conductive material is adhesive-

ly affixed to the board, the face 52A opposite the board
1s coated with strips 54 of resist material such as a resin,
~ which resists etching by acid. The other face 52B of the

conductive sheet is also coated with resist at the end
portions thereof which overhang the board 23A. The

resist on the underface 52B does not have to be applied
in strips, but can be a continuous coating. The entire

assembly is then dipped in an acid bath for a period suf-

ficient to allow etching away of those portions of the
conductive sheet §2 which are not covered by resist.
When the assembly is withdrawn from the acid bath,
the resist strips 54 can be removed, and an assembly of
the type shown in FIG. 8 results, which includes the
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board 23A --with-lnilmemus " éo_ndut:tivc_ strips 22A
thereon, each strip having end’ portions extending
beyond the edges of the board. The projecting end por-
tions can be bent in any desired manner, such as that

shown in FIG. 9, to create a circuit board assembly of

the type shown at 20. Inasmuch as all of the conductive

strips have ends 24 which are bent identically and ends

26 which are bent identically, the bending of all ends
24 can be performed simultaneously on a bending jig,
and bending of all of the ends 26 can be performed
simultaneously on another jig. Such bending ‘is easily

accomplished because the entire assembly can ‘be

mounted as a unit on the jig, and once bending is ac-
complished there is assurance that all of the conductive
strips will remain in the same relative positions. o
Another method which can be employed includes at-
taching a sheet of resilient electrically conductive
material to a backing sheet of material which is not af-
fected by an etching solution, coating the conductive
sheet with strips of resist, and dipping the assembly into
an etching bath. The backing sheet will then hold strips
of the conductive material. The strips, while still held
on the backing sheet, are adhesively attached to a
board. The backing sheet is.then trimmed sufficiently
to leave the conductive strip portions which overhang
the board free to bend independently of one another.
Thus, the invention provides a connector assembly
with numerous contacts, that can be produced at rela-
tively low cost, by providing a circuit board assembly
with conductive strips that have end portions extending
beyond the edges of the underlying board. The conduc-
tive strips are preferably constructed of a conductive
material that is resilient, so that the end portions can be
received in a plug-receiving recess, and can deflect to
assure good contact with corresponding conductive
members of the plug. The connector assembly can be
used in a variety of installations, and is especially useful
In an optical read head, wherein one end of each con-
ductive strip supports and is electrically conducted to a
different photocell. The circuit board assembly with
conductive strips that project beyond the board can be
constructed in much the same way as circuit boards,
although the conductive sheet is preferably of resilient
material, it overhangs the board, and the back of the
overhanging portion is covered with a resist to protect
it from the etching solution. | -
Although particular embodiments of the invention
have been described and illustrated herein, it is recog-
nized that modifications and variations may readily
occur to those skilled in the art and, consequently, it is
intended that the claims be interpreted to cover such
modifications and equivalents. R
What is claimed is: _ _
1. An optical readout head comprising:
a housing; o |
a circuit board mounted on said housing, said circuit
" board having a plate ‘of electrically insulative
- material and a plurality of strips of electrically
conductive material, said strips having center por-
tions adhesively fixed to said plate and a first end
portions which extend beyond an edge of said
- plate; o S
- a plurality of photocells in said housing, each having
a first terminal portion fixed to the first end of a
different one of said strips, and a second terminal:
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conductor means contacting said second terminals of
said photocells;

and slit means in said housing directing light onto
said photocells.

2. The head described in clalm 1 wherein: 5

said housing defines a plug-receiving recess; and
said strips have second end portions opposite said
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6

first end portions, said second end portions ex-
tending past another edge of said plate and into
said plug-receiving recess and having thetr encl ~

portions exposed therein for releasable engage-— o

ment by terminals on a plug.
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