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[57] ABSTRACT 

A thumb selector switch structure is disclosed which is 
particularly suitable for use in corrosive or dusty envi 
ronments. The selector switch includes a printed cir 
cuit panel having an angularly encoded conductive 
pattern printed thereon. A rotatable contact carrying 
indicia wheel is rotatably mounted to the printed cir 
cuit panel so that the contacts carried by the indicia 
wheel selectively engage various portions of the angu 
larly encoded printed circuit pattern, thereby produc 
ing digital output signals in response to the rotation of 
the contact carrying wheel. The contact carrying 
wheel is permanently hermetically sealed to the 
printed circuit board by means of a clear plastic cas 
ing. An actuator wheel is provided for rotating the in-_ 
dicia and contact carrying wheel. A suitable housing 
having a detent spring mounted therein is provided to 
enclose the above described structure. 

20 Claims, 4 Drawing Figures 
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1 
SEALED THUMBWHEEL SELECTOR SWITCH 

This application is a continuation-in-part of applica 
tion Ser. No. 255,844, ?led May 22, 1972, and now 
abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to rotatable indicator 

switch structures, and more particularly to a sealed, 
thumb actuated rotary indicating switch. 

2. Description of the Prior Art 
At the present time a substantial need exists for a 

small, compact, reliable thumb actuated selector 
switch which can be conveniently and inexpensively 
mass produced without impairing its quality. A thumb 
selector switch which has been highly satisfactory in 
meeting these requirements is disclosed in US. Pat. 
No. 3,665,127 to Joseph L. Lockard and William'H. 
Rose, ?led Feb. 26, 1971, and assigned to the same as 
signee as the present application. However, while the 
thumb selector switch disclosed in the above noted pa 
tent was found to be most reliable and desirable for use 
in certain environments, it possessed a disadvantage in 
that its contact structure was exposed to the atmo 
sphere. Accordingly, when exposed to particularly 
harsh conditions, such as salty sea air, particularly 
humid tropical weather or air containing high concen 
trations of corrosive chemicals, it was found that corro 
sion could develop in the contact and printed circuit 
board assembly of the switch. In addition, in particu 
larly dirt or dust laden atmospheres, dust particles 
could enter the contact and printed circuit board as 
sembly of the above described thumb selector switch, 
resulting in abrasive wear to the contact and printed 
circuit board assembly disclosed therein. Both corro 
sion and abrasive wear naturally tend to reduce the op 
erational life and reliability of any type of switch, and 
particularly a rotatable selector switch. 

In addition, the thumb selector switch described in 
the above referenced patent included a ?oating indica 
tor wheel which required the construction of a switch 
housing having an internal bearing or supporting sur~ 
face surrounding the outside of the ?oating indicator 
wheel. Since the incorporation of this bearing surface . 
into the switch‘housing complicates the structure of the 
switch housing, and therefore increases the cost of pro 
ducing the switch housing, it has been found desirable 
to simplify the switch housing, and to eliminate this 
bearing surface. 

SUMMARY OF THE INVENTION 

Accordingly, one object of this invention is to pro 
vide a novel thumb actuated selector switch structure. 

Another object of this invention is to provide a 
unique thumb selector switch structure having a sealed 
contact assembly. 
Yet another object of this invention is to provide a 

novel sealed selector switch structure having a simpli 
?ed switch housing. 
A still further object of this invention is to provide a 

novel thumb selector switch structure having a rotat 
able contact carrying indicia wheel sealed to a printed 
circuit device. ‘ 

Brie?y, these and other objects of the invention are 
achieved by providing a printed circuit board panel 
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2 
having an angularly encoded conductive pattern 
printed thereon. A contact carrying indicia wheel is 
sealed by means of a plastic casing to the printed circuit 
board assembly. A thumb actuatable wheel is coupled 
to the sealed indicia and contact carrying wheel to pro 
vide actuation thereof. The entire assembly is mounted 
within a protective housing having a detent spring 
mounted therein. 

DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of the invention and 
many of the attendent advantages thereof will be read 
ily obtained as the same becomes better understood by 
reference to the following detailed description when 
considered in connection with the accompanying draw 
ings, wherein: _ 

FIG. 1 is a perspective view of a plurality of thumb 
switches in accordance with the present invention 
mounted together to form a switch bank; 
FIG. 2 is an exploded view of the components of a 

thumb wheel switch assembly in accordance with the 
present invention; 
FIG. 3 is a section view taken along the line 3—3 of 

FIG. 1, further illustrating the sealed contact assembly 
of the present invention; and 
FIG. 4 is a plan illustration of the printed circuit 

board illustrated in FIGS. 2 and 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, wherein like refer 
ence numerals designate identical or corresponding 
parts throughout the several views, and more particu 
larly to FIG. 1 thereof, a ten digit switch bank 10 is il~ 
lustrated. The switch bank 10 is comprised of a plural 
ity of sealed thumb selector switches 12 mounted to 
gether. Each sealed thumb selector switch 12 includes 
a switch housing 14, which is preferably constructed of 
a suitable plastic material. 
Referring now to FIG. 2, the structure of the switch 

housing 14 is illustrated in greater detail. The housing 
14 includes a curved front panel 16 having an aperture 
18 therein. The aperture 18 includes two portions, a 
generally square indicia viewing opening 20, and van 
elongated thumb wheel opening 22. A pair of panel 
mounting flanges 24 are molded integral with, and are 
positioned at opposite ends of, the curved front panel 
16. The panel mounting ?anges 24 are useful in posi 
tioning the thumb selector switches 12 in electronic 
panel boards, for example. 
A positioning peg 26 and a positioning aperture 28 

are formed on a side surface 30 of the curved front 
panel 16. The positioning peg 26 and the positioning 
aperture 28 are used in mounting separate sealed 
thumb selector switches 12 together, to form a switch 
bank as illustrated in FIG. 1. The location of the posi~ 
tioning peg and positioning aperture is alternated on 
opposite sides of each switch housing 14 so that the in 
dividual housings may be readily coupled together. 

In addition to the curved front panel 16, the switch 
housing 14 also includes a top panel 32, a bottom panel 
34, a rear surface 36 and one side panel 38. A spring 
securing stud 40 is mounted to the side panel 38 at a 
position to the rear of the switch housing 14, and near 
the bottom panel 34. A detent spring 42 having a de 
tent portion 44, not shown, is interference ?tted about 
the spring securing stud 40. A shallow cylindrical in 
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dentation 46 may be provided in the side panel 38 of 
the switch housing 14,.if so desired, to inter?t with a 
slight protrusion 39 on a thumb wheel. However, the 
shallow indentation 46 may be omitted, if desired. Ac 
cordingly, it will be apparent that, except for the spring 
securing stud 40, the interior of the switch housing 14' - 
is substantially devoid of structural members, rendering 
it particularly simple and inexpensive to mass produce. 

A mounting aperture 48 is provided in a protruding 
portion 50 of the rear surface 46 in order to facilitate 
assembly of the completed sealed thumb selector 
switch structure 12, as will be described hereinafter. In 
addition, the width of the rear surface 36 is slightly less 
than that of the front, top and bottom panels, 16, 32 
and 34 respectively, providing a‘ positioning ridge 52 
which extends across the rear area of the switch hous 
ing 14. The positioning ridge 52 is extended along the 
interior surfaces of the top and bottom panels 32 and 
34 to form'a peripheral surface against which the re 
maining portions of the selector switch assembly can be 
mounted. , 

A sealed indicia wheel and contact assembly 54 is 
also illustrated in FIG. 2. This assembly includes a 
panel 56 of conventional printed circuit board mate 
rial, on which an appropriately con?gured layer 58, not 
shown, of conductive material is positioned. A contact 
carrying indicia wheel 60 is secured to the panel of 
printed circuit board material 56 by means of a clear 
plastic encapsulating material 62. A D-shaped axle 64 
is secured to the contact carrying indicia wheel60, for 
rotating it. The D-shaped axle 64 extends through the 
clear plastic encapsulating material 62 to permit a 
thumb wheel 66 to be coupled ,to the contact carrying 
indicia wheel 60. The thumb wheel 66 includes a D 
shaped aperture 68 at the center thereof for receiving 
the D-shaped axle 64.’ The thumb wheel 66 includes a 
scalloped outer surface including a plurality of evenly 
spaced projections 70 separated by grooves 72. The 
projections 70, are, of course, adapted to permit easy 
manual'rotation of the thumb wheel 76. The grooves 72 
cooperate with the detent portion 44 of the detent 
spring 42, to restrain the thumb wheel 66 and the at 
tached contact carrying indicia wheel 60 in’ positions 
associated with particular digital outputs. The thumb 
wheel 66 may be provided with a short cylindrical pro 
jection 39 adapted to inter?t with the shallow cylindri 
cal indentation 46 in the side panel38 of the switch 
housing 14, if so desired. 
The contact carrying indicia wheel 60 is shown in 

greater detail in FIG. 4.-The wheel 60 preferably in 
cludes a hollow, cylindrical member 74 having numeri 
cal indicia 76 printed on an outer circumferential sur 
face thereof. The hollow cylinder 74 is preferably con 
structed of a conventional plastic material. A metal 
contact 78 having a plurality of contact ?ngers 80 is 
mounted to the base of the hollow cylinder 74. 
The contact carrying indicia wheel 60 is sealed to the 

printed circuit board material 54 by the clear plastic 
encapsulating material 62. The clear plastic encapsu 
lating material 62 is preferably clear polycarbonate 
plastic, and is formed in the shape of a flat panel 82, 
having a cavity in the form of a'raised hollow cylindri 
cal portion 84 therein. The hollow cylindrical portion 
84 is formed such that its interior dimensions corre 
spond to the exterior dimensions of the contact carry 
ing indicia wheel 60. Thus, in assembling the sealed 
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4 
thumb selector switch 12 of the present invention, the 
contact carrying indicia wheel 60 is inserted into the 
hollow cylindrical portion 84 for rotation therein. An 
aperture 86 is formed in the center of the hollow cylin 
drical portion 84 to permit the D-shaped' axle 64 of the 
contact carrying indicia ‘wheel '60 to project there 
through. A shallow cylindrical well 88 is formed in the 
outer surface of the hollow' cylindrical portion 84 con 
centric with the aperture 86. An O-ring 90, formed of 
a suitable ?exible sealing material, is inserted into the 
shallow cylindrical well 88 so that it surrounds the D 
shaped axle 64, and seals the aperture 86 through 
which the axle 64 projects. 

In order to seal the clear plastic encapsulating mate 
rial 62 to the printed circuit board panel 56, a gasket 
92 of a suitable bonding material is preferably used. As 
shown in FIG. 3, the gasket 92 may be placed on the 
printed circuit panel 56 substantially around the pat 
tern of conductive material 58. The gasket 92 is prefer 
ably formed of B-stage epoxy impregnated into glass 
cloth, for example. This material is commercially avail 
able from New England Laminatec Company, Incorpo 
rated located at 481 Canel Street, Stamford, Connecti 
cut. The commercial designation for the material is 
NELCO type l0—3205—8. ' 

The-particular pattern of the conductive material 58 
may be any one of a number of suitable patterns. The 
patternillustratedin FIG. 4 is substantially the same as 
the coded pattern disclosed in US. Pat. No. 3,665,127, 
mentioned above. ‘ 

In assembling the sealed thumb selector switch 12 of 
the present invention, the contact carrying indicia 
wheel 60 is first preferably inserted into a reset portion 
provided by the hollow cylindrical portion 84 in the 
clear plastic encapsulating material, and the D-shaped 
axle 64 is inserted through the aperture 86. The gasket 
92 is then suitably implaced, and the clear plastic en 
capsulating material 62 is then positioned over the gas 
ket, and the clear plastic encapsulating material is 
thereby sealed to the printed circuit panel 56 to pro 
vide a cover over the printed circuit panel, the contact 
carrying indicia wheel and the metal contact 78 having 
the plurality of contact ?ngers 80. The O-ring 90 is sub 
sequently, inserted into the shallow cylindrical well 88 
to seal the aperture 86 surrounding the axle 64. The D~ 
shaped axle 64 may then be inserted through the D 
shaped aperture 68 in the thumb wheel 66. When this 
is done, a short cylindrical projection 94 on the thumb 
wheel 66 inter?ts with the shallow cylindrical well 88, I 
and applies pressure to the O-ring 90, fully sealing 
around the shaft 64 in the aperture 86. In addition, a 
cylindrical ledge 96 formed on the thumb wheel 66 sur~ 
rounds the periphery of the encapsulated ‘contact car 
rying indicia wheel 60, acting as a bearing and support 
ing surface for the thumb wheel 66. This entire assem 
bly is then inserted into the switch housing 14 such that 
the thumb wheel engages the detent portion 40 of the 
detent spring 42, and projects through the thumb wheel 
opening 22 at the other side thereof. The indicia 76 of 
the contact carrying indicia wheel 60 are then clearly 
visible through the indicia viewing opening 20. In addi 
tion, peripheral edge portions of the sealed indicia 
wheel and contact assembly 54 abut the positioning 
ridge 52 of the switch housing 14, causing the sealed 
indicia wheel and contact assembly to be ?rmly posi 
tioned with respect to the switch housing. In addition, 
a mounting aperture 100 in the sealed indicia wheel 
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and contact assembly 54 then registers with the mount 
ing aperture 48 in the rear of the switch housing 14. 
Accordingly, a suitable bolt or rivet, or other fastening 
means may be passed through the aligned mounting ap 
ertures 48 and 100 to ?rmly secure the sealed indicia 
wheel and contact assembly to the switch housing 14. 

In operation, the portion of the thumb wheel, and 
particularly the projections 70 thereof, which protrude 
through the thumb wheel opening 22 may be manually 
engaged to rotate the thumb wheel. As the thumb 
wheel rotates, it is caused to jump from one digital posi 
tion to the next with the detent spring 42 registering in 
a corresponding groove 72, to retain the thumb wheel 
in its positions selected. Rotation of the thumb wheel 
drives the contact carrying indicia wheel 60 coupled 
thereto by the D-shaped shaft 64. As the contact carry 
ing indicia wheel 60 is caused to rotate, the contact ?n 
gers 80 sweep across the conductive pattern 58 on the 
printed circuit board 56. Accordingly, various connec 
tions are made within the thumb switch, causing the se 
lective energization of a plurality of individual output 
terminals 98. However, as pointed out above, the entire 
contact assembly is hermetically sealed, preventing 
dust or any type of corrosive atmosphere from entering 
into the sealed indicia wheel and contact assembly 54. 
Thus, the sealed thumb selector switch 12 of the pres 
ent invention is completely moisture and dust proof, 
and is compatible with the sealed rotary switch require 
ments set forth' in Military Speci?cation MIL— 
8-227 10C. 
Obviously numerous modi?cations and variations of 
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the present invention are possible in light of the above ' 
teachings. It is therefore to be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as speci?cally described 
herein. 
What is claimed is: 
1. A rotary switch, comprising: a housing of electrical 

insulation material, a thumb wheel mounted for rota 
tion in said housing and having projecting portions ex 
posed through said housing and adapted to be manually 
engaged for rotation of said thumb wheel, a printed cir 
cuit board mounted generally in said housing and hav 
ing a plurality of electrical circuit paths thereon, a 
cover having a cavity portion, a wheel having electrical 
contact ?ngers protruding therefrom, said wheel being 
mounted for rotation in said cavity portion of said 
cover, said cover overlying at least portions of said 
electrical circuit paths, said electrical contact ?ngers 
projecting towards said portions of said electrical cir 
cuit paths for making selective engagement therewith 
upon rotation of said wheel to selected positions, seal 
ing means sandwiched between said cover and said cir 
cuit board, thereby sealably enclosing said portions of 
said electrical circuit paths and said wheel and said 
contact ?ngers between said cover and said printed cir 
cuit board, a rotary shaft connecting said thumb wheel 
and said wheel for simultaneous rotation, said cavity 
portion having an aperture therethrough, said shaft 
protruding through said aperture in said cavity portion, 
and a sealing ring encircling said shaft and sealing said 
aperture about the periphery of said shaft. 

2. The structure as recited in claim 1, wherein, said 
wheel is provided with a cylindrical surface having indi 
cia thereon indicative of the selected portions to which 
said wheel is rotated. 
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6 
,3. The structure as recited in claim 1, wherein, said 

cavity portion includes a hollow cylindrical portion re 
ceiving said sealing ring, and said sealing ring is com 
pressed between said hollow cylindrical portion of said 
cavity portion and said thumb wheel to provide a seal 
for said aperture about the, periphery of said shaft. 

4. The structure as recited in claim 1, and further in 
cluding: a resilient spring mounted in said housing and 
engageable on said thumbwheel to restrain said thumb_ 
wheel from inadvertent rotary movement. 
'5. The structure as recited in claim 1, and further in 

cluding: additional portions of said circuit paths pro 
truding from said cover to provide electrical leads ex 
ternally of said cover, said cover sealably overlying said 
additional portions of said circuit paths. 

6. A rotary switch, comprising: a housing, a printed 
circuit board received substantially in said housing and 
having electrical circuit paths thereon, a rotatable 
wheel received in said housing and having‘ indicia 
thereon about the periphery thereof, said wheel further 
being provided with electrical contact ?ngers extend 
ing therefrom for electrical engagement on selected 
ones of said circuit paths upon rotation of said wheel 
to selected positions, means received in said housing 
for rotating said cylindrical wheel to selected positions, 
a cover‘ received in said housing and mounted on said 
printed circuit board, said cover being enclosed over 
said cylindrical wheel and said contact ?ngers and at 
least portions of said circuit paths which extend be 
tween said cover and said printed circuit board, and 
sealing means providing a seal between said cover and 
said circuit board. 

7. The structure as recited in claim 6, wherein, said 
printed circuit board projects externally of said cover, 
said circuit paths include additional portions thereof on 
said printed circuitboard protruding externally of said 
cover to provide electrical leads, said cover sealably 
overlying, said additional portions of said circuit paths. 

8. A rotary switch, comprising: a housing, a thumb 
wheel received in said housing and being rotatable to 
selected positions, detent means in said housing and en 
gageable on said thumbwheel for retaining said thumb 
wheel in at least one of said selected positions, a 
printed circuit board having a plurality of electrical cir 
cuit paths thereon, the printed circuit board being 
mounted generally interiorly of said housing, a cover 
within said housing and mounted directly on said 
printed circuit board and enclosing at least portions of 
said circuit paths, a rotatable member contained be 
tween said cover and said printed circuit board, said ro 
tatable member having a plurality of electrical contact 
?ngers thereon projecting toward said electrical circuit 
paths and being engageable on selected ones of said cir 
cuit paths upon rotation of said rotatable member to 
selected positions, said cover being sealably retained 
?xedly against at least a portion of said printed circuit 
board and sealably containing said rotatable member 
and said contact ?ngers and at least portions of said cir 
cuit paths between said cover and said printed circuit 
board, electrical leads connected to said circuit paths 
and protruding from said cover, and coupling means 
coupling said rotatable member to said thumbwheel for 
simultaneous rotation. _ 

9. The structure as recited in claim 8, wherein, said 
rotatable member includes a generally cylindrical sur 
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face having indicia thereon indicative of selected posi 
tions, to which said rotatable member is rotated. _ 

10. The structure as recited in claim 8, and further 
including: additional portions of said electrical circuit 
paths on said printed circuit board protruding from said 
cover to form'v said electrical leads,,said cover sealably 
engaging and overlying across said additional portions 
of said circuit paths. 

11. The structure as recited in claim 8, wherein, said 
last-mentioned coupling means includes a rotatable 
shaft coupling said thumbwheel and said rotatable 
member for simultaneous rotation, said shaft protrud 
ing through an opening in said cover and extending be 
tween said thumbwheel and said rotatable member, 
and further including: a sealing ring encircling said 
shaft and covering said opening in said cover, said seal 
ing ring being compressed between said thumbwheel 
and said cover and thereby sealing said opening about 
the periphery of said shaft. 

12. The structure as recited in claim 8, wherein, said 
rotatable member comprises an'electrically conducting ‘ 

. contact having at least some of said contact ?ngers in 
tegral therewith. , , 

13. The structure as recited in claim 12, wherein said 
coupling means includes both a wheel to which said 
contact is attached and a shaft connecting said wheel 
__to said thumbwheel. 

14. In a rotary switch having a housing, a thumb 
wheel mounted for rotation in said housing with manu 
ally engageable portions of the thumbwheel protruding 
from said housing, a printed circuit board in said hous 
ing and electrical contact ?ngers engageable on se 
lected ones of a plurality of printed circuit paths on said 
printed circuit board upon rotation of said thumbwheel 
to selected positions, the improvement comprising; a 
covering panel sealably enclosing said electrical 
contact ?ngers and being sealably received against said 
printed circuit board, said thumbwheel being con 
nected to said contact ?ngers through said covering 
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8 
panel. 

15. The structure as recited in claim 14, and further 
including: a wheel, a rotatable shaft connecting said 
thumbwheel and wheel, said wheel supporting said 

' contact ?ngers, said covering panel having an aperture 
receiving said shaft therethrough, said sealing means 
for sealing said aperture about said shaft. 

16. The structure as recited in claim 15, wherein, said 
sealing means includesa sealing ring encircling the pe 
riphery of said'shaft and in compression between said 
covering panel and said thumbwheel to form a com 
pression seal for sealing said aperture about the periph~ 
cry of said shaft. - 

17. The structure as recited in claim 14, wherein, said 
contact ?ngers are mounted on a rotatable wheel en 
closed within said covering panel, said rotatable wheel 
being rotatably received within said covering panel and 
connected to said thumbwheel for simultaneous rota 
tion therewith. 

18. The structure as recited in claim 17, wherein, said 
rotatable wheel is generally cylindrical with the contact 
?ngers projecting from an end thereof, a cylindrical 
surface of said wheel having indicia thereon indicative 
of selected positions to which said thumbwheel is ro 
tated. 

19. The structure as recited in claim 14, wherein, said 
covering panel is secured directly to said printed circuit 
board with portions of said printed circuit board pro 
truding from said covering panel, said circuit paths on 
said protruding portions of said printed circuit board 
extending from said covering panel to provide electri 
cal leads, said covering panel sealably overlying said 
electrical leads. 

20'. The structure as recited in claim 14, and further 
including: detent means in said housing for engaging 
and retaining said thumbwheel momentarily in one of 
said selected positions. 

* * * * * 
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