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[57] ABSTRACT 

A'switching device which includes a housing in which 
a plurality of circuit boards are mounted for trans 
verse movement into and out of operative position. A 
circuit board actuator is mounted in the housing and 
movable therealong to positions at which it is engagea 
ble with selected ones of the circuit boards for moving 
the circuit boards. Each circuit board has contacts 

18 C which are engageable with contacts in the housing and 
‘ . means interconnecting selected circuit board contacts. 
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ELECTRICAL SWITCHING DEVICE AND CIRCUIT 
BOARD THEREFOR 

This invention relates to electrical switching devices. 
More particularly, this invention relates to a switching 
device for an electric or electronic organ or the like. 
An object of this invention is to provide a switching 

device which permits a number of different intercon 
nections between sets of connectors. 
A further object of this invention is to provide such a 

switching device in which any one of a plurality of cir 
cuit boards can be selected and put into operative posi 
tion by operation of a single control handle. 

Brie?y, this invention provides a switching device 
which includes a housing in which a plurality of circuit 
boards are mounted for movement into and out of 
operative position. A circuit board actuator is mounted 
in the housing and movable therealong to positions at 
which it is engageable with selected ones of the circuit 
boards for moving the circuit boards. Each circuit 
board has contacts which are engageable with contacts 
in the housing and means interconnecting selected cir 
cuit board, contacts. Each circuit board includes a 
plate-like body with spaced conductive strips on both 
faces thereof terminating at a contact edge thereof. A 
perforated ?exible sheet overlies one face of the body. 
Conductive strips on the sheet extend transversely of 
the strips on the underlying face of the body. The con 
ductive strips on the other side of the board are angle 
shaped and are connected to strips on the sheet. 
Selected strips on the sheet are connected to selected 
strips on the underlying face by pins which extend 
through the sheet. The circuit board can be moved into 
an operative position inwhich spring contacts in the 
device engagethe strips at the contact edge. 
The above and other objects and features of the in 

vention will be apparent to those skilled in the art to 
which this invention pertains from the following 
detailed description and the drawings, in which: 

FIG. 1 is a view in side elevation of a switching 

2 
FIG. 13 is a view in side elevation of the actuating 

handle member shown in FIGS. 1 l and 12; 
FIG. 14 is a view in section taken on the line l4—14 

in FIG. 13; 
FIG. 15 is a view in end elevation of sliding actuator 

housing forming a part of the device shown‘ in FIG. 1, a 
fragmentary portion of a spring being shown in associa 

' tion therewith; 
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device constructed in accordance with an embodiment 
of this invention; 

FIG. 2 is a somewhat schematic view in section taken 
_ on the line 2—-2 in FIG. 1; 

FIG. 3 is a view in section taken on the line 3-3 in 
FIG. 2; . 

FIG. 4 is a view in section taken generally on the line 
4—4 in FIG. 1, a portion of an outer face layer of a cir 
cuit board thereof and a portion of another circuit 
board being broken away for clarity of disclosure; 

FIG. 5 is a fragmentary view in section taken on an 
enlarged scale on the line 5-5 in FIG. 4; 

FIG. 6 is a view in section taken on an enlarged scale 
on the line 6-.-6 in FIG. 4; 

FIG. 7 is a view in section taken on an enlarged scale 
on the line f7,-—7 in FIG. 4; 

FIG. 8 is a side elevational view of one of the circuit 
boards of the device shown in FIG. 1; 

FIG. 9 is a plan'view of an outer face layer of a circuit 
board removed therefrom; 

FIG. 10 is a fragmentary sectional perspective view 
showing details of construction of the circuit board 
shown in FIG. 8; 

FIG. 11 is a top plan view of an actuating handle 
member forming a part of the device shown in FIG. 1; 

FIG. 12 is a view in end elevation of the actuating 
handle member shown in FIG. 1 I; p - 
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FIG. 16 is a top plan view of the sliding actuator 
housing shown in FIG. 15; 

FIG. 17 is a plan view of the spring of which a 
mentary portion is shown in FIG. 15; ' 

FIG. 18 is an end elevational view of an actuator 
slide member forming a part of the device shown in 
FIG. 1, a fragmentary portion of the spring of FIG. 17 
being shown in association therewith; 

FIG. 19 is a view in section of the sliding actuator 
housing taken on the line 19—19 in FIG. 16, the sliding 
actuator and the spring of FIG. 17 being shown in as 
sociation therewith; 

FIG. 20 is a view in end elevation of the sliding actua 
tor housing shown in FIG. 15; - 

FIG. 21 is a schematic wiring diagram showing the 
device associated with related parts of an electronic or 

$311; . _ 

fig. 22 is a view in section taken on the line 22—22 in 
FIG. 2; and 

FIG. 23 is a view in section taken on the line 23-23 
in FIG. 2. , ' ' 

In the following detailed description and the 
drawings, like reference characters indicate like parts. 

In FIGS. 1 and 2 is shown a switching device 40 con 
structed in accordance with an embodiment of this in 
vention. The device includes a hollow generally tubular 
first main housing portion 42 (FIGS. 2 and.4) and a 
generally cup-shaped second main housing portion 43. 
The cup-shaped main housing portion 43 includes side 
walls 44 and 46 (FIG. 4), end walls 47 and 48 (FIG. 2) 
and an outer or bottom wall 49 provided with a 
lengthwise slot 51. Lugs 52 mounted in the cup-shaped 
main housing portion 43 spaced on opposite sides of 
and parallel to the slot 51. As shown in FIG. 3, each of 
the lugs 52 is bifurcated so that the guide rods can be 
snapped into position in the lugs, the material of the 
lugs and of the housing portions being resilient so that 
the guide rods are firmly held by the lugs. The guide 
rods support a sliding actuator housing 56 which» can 
move along the guide rods as between the full line posi 
tion of FIG. 2 and the dot-dash line position shown at 
56'. The guide rod 54 is provided with circumferential 
grooves 57 for receiving a spring pressed ball detent 58 
(FIG. 4) which is mounted in a bore 59 in the'sliding 
actuator housing 56. The detent causes the sliding ac 
tuator housing to stop at selected positions along the 
guide rods 53 and 54. ‘ 
The guide rods 53 and 54 are received inside parallel 

guide bores 61 and 62, respectively, in the sliding ac 
tuator housing 56. The bore 62 intersects the detent 
bore 59 so that the detent 58 can engage the guide rod 
54. A compression spring 63 mounted in the detent 
bore 59 is held in engagement with the detent ball 58 

frag 

by a plug 64 threaded in the detent bore 59. A sliding . 
actuator 66 is slidably mounted inside the actuator 
housing 56in an opening 65 (FIGS. 19 and 20) therein 
for sliding crosswise of the guide bores 61 and 62 
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between the full line position shown in FIG. 19 and a 
retracted position shown at 66'. A leaf spring 69 urges 
the sliding actuator 66 to the full line position of FIG. 
19. 
As shown in FIG. 17, the spring 69 includes a central 

portion 71 having a perforation 72 and spring arms 73 
and 74. The central portion 71 is held ?atwise against a 

‘ shoulder 76 (FIG. 19) of the actuator housing 56 by a 
screw fastener 77 which is mounted in a bore 771 in the 
actuator housing 56 with the arms 73 and 74 extending 
on opposite sides of the sliding actuator 66 as shown in 
FIG. 18 and engaging sidewise projections 78 and 79 of 
the sliding actuator 66. Stop shoulders 81 and 82 (FIG. 
19) in the actuator housing 56 engage stop ?anges 83 
and 84 of the sliding actuator 66 to limit movement 
thereof in spring urged direction. An end portion of the 
sliding actuator is cut away as indicated at 86 to receive 
a portion of a handle member 87 (FIGS. 11-14 inclu 
sive). Inwardly extending ?anges 88 and 89 (FIG. 19) 
on the sliding actuator 66 over-lie the cut away portion 
86. 
The handle member 87 (FIGS. 11-14) includes an 

elongated body 90 (FIG. 11) having rounded ends or 
journal portions 91 and 911. A handle shaft 92 extends 
normally to the body 90 at the center thereof. A hand 
grip 93 is carried at an outer end of the shaft 92. Lugs 
94 and 96 extend outwardly of the body at the center 
thereof in opposite directions normally to the handle 
shaft 92 and to the body 90. The handle member 87 is 
mounted in the actuator housing as shown in FIG. 4 
with the rounded end portions 91 and 911 of the body 
90 in position for engaging quarter cylinder shaped 
bearing faces or seats 97 and 98 (FIG. 16) respectively 
in the actuator housing and the lugs 94 and 96 underly 
ing the ?anges 88 and 89 respectively (FIG. 4) of the 
sliding actuator 66. When the hand grip portion 93 of 
the handle member is swung from the full line position 
of FIG. 2 to the dashed line position indicated at 93', 
the body 90 swings as shown and the sliding actuator is 
retracted from the full line position of FIG. 19 to the 
dot-dash line position indicated at 66'. Further pushing 
of the hand grip portion 93 (FIG. 2) in the same 
direction causes the actuator housing 56 to move along 
the guide rods to another position. When the hand grip 
portion 93 of the handle member 87 is released, it 
returns to the advanced full line position of FIG. 2, and 
the sliding actuator 66 is advanced to the full line posi 
tion of FIGS. 2 and 19 in which a head end 99 of the 
sliding actuator 66 projects outwardly of the actuator 
housing 56. 
The cup-shaped main housing portion 43 is mounted 

on the tubular main housing portion 42 with side and 
end walls of the cup-shaped main housing portion 43 
surrounding side walls 101 and 102 and end walls 103 
and 104 of the tubular main housing portion and edge 
flanges 106 on the walls of the cup-shaped main hous 
ing portion 43 received in grooves 107 in the walls of 
the tublar housing 42 to lock the main housing portions 
in assembled relation with end edges of the walls of the 
cup-shaped housing portion engaging shoulders 108 on 
the tubular housing portion. 
The side walls 101 and 102 of the tubular main hous 

ing portion 43 are provided with track slots 111 and 
112, respectively, as shown in FIG. 22. Edges of circuit 
boards 113 are slidably received in the track slots 111 

20 

4 
and 1 12. As shown in FIGS. 4 and 5, each circuit board 
113 includes a plate-like body portion 116 and a head 
117. The head 117 is engageable by the head 99 of the 
sliding actuator 66, as shown in FIG. 5, to move the air, 
cuit board in a-direction to advance a contact end por 
tion 118 thereof into a contact box 119. Spring leaves 
122 urge the circuit boards to normally retracted posi 
tions at which a head 117' of a circuit board 113' is 
shown in FIG. 5. The spring leaves 122 are portions of 
spring members 124 and 126 (FIG. 23). Each of they 
spring members 124 and 126 includes a base portion 
127, which is received in a slot 128 (FIG. 4) of a wall of 
the tubular housing portion 42, and a plurality of leaves 
122 which underlie shoulders 129 (FIG. 5) of the heads 
117 of the circuit boards 113. The strength of the 
spring leaves engaging each circuit board head is suffi 
cient to retract the circuit board when released. How 
ever, the strength of the spring 69 which urges the slid 
ing actuator 66 is sufficient to overcome the spring 

, leaves 122, which urge the circuit board to withdrawn 
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or retracted position. When the sliding actuator 66 is 
retracted, by movement of the handle member 87, 
further movement of the handle member in the same 
direction advances the actuator housing to bring the 
sliding actuator to a position opposed to another circuit 
board 113, and, when the handle member 87 is 
released, the sliding actuator 66 is advanced to advance 
the other circuit board to advanced position. The slots 
on the guide rod 54 are so arranged that the detent ball 
58 is arranged to hold the actuator housing in positions 
in which the sliding actuator 66 is opposed to one of the 
circuit boards 113. 

Details of construction of one of the circuit boards 
113 are shown in FIGS. #10, inclusive. The plate-like 
body portion 116 can be formed of appropriate dielec 
tric material. On one face thereof are provided spaced 
angle-shaped strips of electrically conductive material 
131, as shown in FIG. 8. Each strip 131 terminates at 
one end at the contact end portion 118 of the circuit 
board 113 in a portion 133 having an exposed face of 
abrasive resistant non-corroding metal capable of 
forming a sliding connection with one of the spring 
contacts, such as palladium. At the opposite end, each 
strip 131 terminates adjacent a perforation 134 (FIG. 
6) which extends through the body portion 116 and 
through the strip 131 at a side arm portion 1134 (FIG. 
8) of the strip. On the opposite face of the body 116 are 
spaced elongated parallel strips of conductive material 
135 (FIG. 4) which terminate at the contact end por 
tion 1 18 in face portions 136 of abrasive resistant non 
corroding metal such as palladium. A sheet 137 of ?ex 
ible dielectric material (FIG. 9) is provided with paral-' 
lel strips 138 of conductive material which are spaced 
the same distance as side arm portions 1134 of the 
angle-shaped conductive strips 131. Spaced perfora~ 
tions 139 (FIG. 10) are formed in the ?exible sheet 137 
and in the conductive strips 138. The spacing between 
perforations is the same as the spacing between the 
elongated conductive strips 136. 

In the assembly of the circuit board 113, pins 141 
(FIGS. 4, 6, and 10) are mounted in selected perfora 
tions of the ?exible sheet 137, and the ?exible sheet is 
mounted on the body of the circuit board as shown in 
FIG. 4. The ?exible sheet 137 can be provided with a 
coating of pressure sensitive adhesive for attaching to 
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the body portion 116. The ?exible sheet 137 is posi 
tioned with a head 142 of each of the pins 141 engaging 
a selected conductive strip 136. A second head 143 on 
each of the pins 141 engages one of the strips 138. 
Elongated pins 144 (FIGS. 6 and 10), which extend 
through the perforations 134 in the body portion 116, 
form connections between each of the angle-shaped 
conductive strips 131 and one of the conductive strips 
138 of the ?exible strip. Thus, the positioning of the 
pins 141 provides the interconnections between 
selected angle-shaped conductive strips 131 and 
selected elongated conductive strips 136. 
One contact box 119 is provided for each circuit 

board 113. Each contact box 1 19 is held in place in the 
tubular main housing portion 42 opposite the as 
sociated circuit board by appropriate fasteners 146 
(FIG. 4). Each contact box contains a plurality or bank 
or spring contacts 120 and 121, there being at least one 
spring contact 120 on one side of the circuit board 113 
for each conductive strip 135 and at least one spring 
contact 121 on the opposite side of the contact board 
for each angle-shaped abrasive strip 131. The contacts 
of adjacent contact boxes are connected together by 
appropriate leads 147 as shown in FIG. 5. Preferably, 
spring contacts which are aligned along the main hous 
ing portions are connected together. Thus the contact 
121 (FIG. 22) is preferably connected to a contact 
1211 and the contact 120 preferably is connected to a 
contact 1201. The contact are also connected to con 
ductors in a cable 148 which extends out of the hous 
ings. On each circuit board, the conductive strips 135 
on one side of the body 1 13 are offset from the portions 
of the angle-shaped conductive strips 131 on the op 
posite side at the contact end portion 118 so that the 
contact end portion of one of the conductive strips 131 
on one side of the circuit board is aligned with the con 
tact 121 and the contact end portion of one of the con 
ductive strips 135 on the other side of the board is 
aligned with the contact 120. 

In FIG. 21 is shown a schematic circuit diagram for 
an electronic organ including my switching device. In 
the type of electronic organ shown, a frequency 
generating system 151 supplies signals to a keyboard 
152. Operation of keys of the keyboard (not shown in 
detail) feeds selected signals to conductors 153. The 
conductors 153 are connected through the input cable 
148 to the contacts 120 on one side of each circuit 
board. The contacts 121 are connected through the 
cable 148 to conductors 154 which feed into an ampli 
fying and mixing device 156 which delivers a ?nal out 
put signal to a speaker 157. The switching device 
makes it possible to connect any one of the conductors 
153 with any one of the conductors 154 to properly mix 
the signals of the conductors 153 and control the na 
ture and quality of the sound emitted by the speaker 
157. 

In the use of the device, appropriate circuit boards 
are selected to provide the mixing required for a par 
ticular piece or pieces of music and are mounted in the 
track slots 111 and 112 of the main housing portion 42 
(FIG. 4). The circuit boards can be arranged in the 
order in which they will be required in the playing of 
the music. Then, as the music is played and circuit 
boards are to be changed, the musician can swing the 
handle member 87 to cause release of a first circuit 
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6 
board and can then advance the actuator housing to 
opposite a selected circuit board, releasing the handle 
to permit the sliding actuator 66 to engage the selected 
circuit board to drive it into operative position to 
properly select the mix of the signals. 
The switching device replaces a large number of 

draw bars or the like which ordinarily are required to 
mix the signals and requires operation of only a single 
handle instead of a large number of handles. 
The switching device illustrated in the drawings and 

described above is subject to structural modi?cation 
without departing from the spirit and scope of the in 
vention. ‘ 

Having described my invention, what I claim and 
desire to secure by Letters Patent is: 

1. A switching device which comprises a main hous 
ing, banks of switch contacts in the main housing, 
means for mounting a plurality of circuit boards for 
movement transversely of the main housing, each of 
the circuit boards including a plurality of conductive 
strips and means for connecting selected pairs of the 
conductive strips and being movable between an ad 
vanced position in which the contacts of one bank en 
gage the conductive strips of the circuit board and a 
retracted position in which the conductive strips are 
free of the contacts, means for resiliently urging each of 
the circuit boards to the retracted position, an actuator 
housing mounted in the main housing and ovable 
therealong opposite the circuit boards, a sliding actua 
tor mounted in the actuator housing and movable 
transversely thereof in the direction of sliding of the 
circuit boards, the actuator housing being movable 
between positions at which the sliding actuator is op 
posed to and engageable with selected ones of the cir 
cuit boards, means resiliently urging the sliding actua 
tor to engage the opposed circuit board to advance the 
opposed circuit board to advanced position, the 
resilient means urging the sliding actuator being suffi 
ciently strong to overcome the resilient means urging 
the opposed circuit board to retracted position, and 
handle means mounted in the actuator housing and en 
gageable with the sliding actuator, movement of the 
handle means withdrawing the sliding actuator to 
release the opposed circuit board to return to retracted 
position, further movement of the handle means ad 
vancing the actuator housing along the main housing to 
move the sliding actuator to a position opposed to 
another circuit board. 

2. A switching device as in claim 1 wherein means is 
provided for holding the actuator housing in selected 
positions lengthwise of the main housing in each of 
which the sliding actuator is opposed to one of the cir 
cuit boards. 

3. A switching device as in claim 1 wherein the ban 
dle member is rockably mounted in the actuator hous 
ing and includes an elongated body having journal por 
tions at opposed ends, the actuator housing includes 
spaced bearing faces engageable by the journal por 
tions of the body of the handle member, swinging of the 
handle member lengthwise of the main housing in 
either direction causes one of the journal portions to 
engage one of the bearing faces to cause the handle 
member to swing in a direction to retract the sliding ac~ 
tuator and further advance of the handle member in 
either direction causes the actuator housing to advance 
along the main housing. 


