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This invention relates to manually operated electrical 
selector switches and particularly to illuminated switches. 

Selector switches are mechanisms for making or break 
ing electrical contacts. The operation may be momen-l 
tary under actuation, or the actuated condition may be 
latched. The switch contacts, in turn, control the ener 
gization of various electrical or electromechanical devices 
‘or motors. Such selector switches have actuator mecha~ 
nisrns that are of the “push button” or “turn button” types; 
the former term is often used to'descri‘be both modes of 
actuation and is so used hereinafter. With such push 
buttons, illumination is sometimes used to provide a visual 
indication of the state of actuation of the switch or of its, 
associated circuit. That is, the illuminated condition indi 
cates that a push button has been operated or requires 
operation. ’ _ _ . 

In mounting these push button switches on a panel, 
presently available components generally require more 
than 5 square inches of panel space per unit. This inven 
tion is concernedpwith providing a push button switch 
constructionv that is adapted for about half that size. 

In providing a small-size'push, buttonswitch it is ‘de 
sirable to retain a high level of operational and construc 
tion characteristics. For example, theactuators should be 
oil .tig‘ht,'and should be stable and reliable in their opera 
tion. The electrical connections to the illuminatinglamp 
should be reliable notwithstanding movement of the actu~ 
ator containing the lamp. The lamp should be accessible 
for replacement. The area of illumination should be large 
and readily visible ‘to the operator and, if possible, larger, 
than the operator’s ?nger so as to be visible during opera; 

‘ tion. of the push button. Moreover, the illuminated condi 
tion of the lamp should be evident in actuated as well as 
unactuated positions of the push button involving asub 
stantial. movement therebetween. _ ' e I 'i ' 

Accordingly, it is an object of this invention to provide ‘ 
a new and improved illuminated switch. ‘ ‘ _ > 

" Another object is to provide a new and improved illu 
minated'switch actuator that is small in size and effective 
and reliable in operation. v 
Another object is to provide a new and improved illu 

minated switch actuator that is small in size and has a 
large visible area of illumination. _ ~ ' 

Another object is to provide ‘a new and improved _illu- 
minated switch actuator in which the illuminated ‘condition 
is‘visible in various states of the actuator. 11 ' 

In carrying out this invention in one preferred embodi 
ment, an illuminated switch actuator mechanism includes 
a 'push button actuating member having ‘a signal lamp 
housing. The lamp housing is movable with the actuatl 
ing member in a base that has an adjacent re?ecting sur 
face. The re?ecting surface-receives light froma lamp 
within the movable-housing when the housing is in differé 
ent operating positions to provide a large'visible illumi 
nated area. ; ‘ v, ' " 

.With this arrangement, a refracting means forming part 
of a push button lamp housing directs the ‘light to a re 
?ecting surface from one of the housing positions. . 
The threaded portion of a transparent lamp‘housing 

is used as the re?ecting, means to direct the light to the 
re?ecting surface. ' 

a The re?ecting surface is formed as a concave ring 
around the push button lamp housing, which ring is effec 
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' tact 4,4 is'pinned to and-electrically connected through. 

' tion when read 
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tive as a clamping collar for the base 
‘button housing is mounted. ' _ ~ . . . 

‘_ In'the' described embodiment, the push button lamp 
housing is open at the front endfor access to replace a 
lamp therein.” The electrical‘ contacts in the housing for 

in‘ which the push 

the lamp include'a collar therearound which makes. con-. 
tact with a resilient side contact in the housing,‘ and a 
central resilient contact in the housing for the central base 
terminal of the lamp. . , , ‘ 

Electrical connections for the lamp circuit of the push 
button actuating member include .two‘coil springs'at least 
partly housed in the actuating member. ' , ' 7 
The foregoing and other objects of this invention, the 

various features thereof, as wellas the invention itself 
, may be more fully appreciated from the following descrip 

together with the accompanying drawing,v 
in which: ' 

FIGURE 1 is an enlarged sectional view of an illumi-ii 
nated push button switch actuator embodying this in 

vention; ’ ' .‘ FIGURE 2 is an exploded View in perspective of the 
actuator of FIGURE 1 and a contact switch block em 
bodying this invention; ’ ' 

' FIGURE 3 is an exploded view in perspective of a lamp ' 
housing embodying this' invention; 
FIGURE 4 is partially a schematic circuit diagram and 

partially, a perspective 'view of the switch operating mem 
ber in the contact block of FIGURE 2; 
FIGURE 5 is a fragmentary view similar to that‘ of‘ 

FIGURE 1 with the movable parts illustrated in a dif 
ferent position; and - _ . 

FIGURE 6 is a sectional fragmentary view similar to 
that of FIGURE 1 illustrating'a modi?cation of theelec: 
trical connections“ 
invention. 7 ‘ _ 

r In the drawing corresponding parts are ‘referenced by 

in the: lamp housing embodying this 

' similar numerals. 

An illuminated push button switch actuator mechanism 
is shown in FIGURE I mounted on an instrument panel‘ 
iii. The switch actuator mechanism includes a base 12 
of generally cylindrical form with a cylindrical passage 14' 
extending therethrough except for two annular ?anges l6 ' 
and 18 that break the passage atvthe outer‘ end of the base . 
14. ‘ A packing gland 20 is mounted in the annular space 1 
between the ?anges 16 and 13. Slidably mounted Within 
the passage 14 is a movable actuating member’ 21 that‘ 
includes a lamp housing 22. This lamp housing 2.2 has a 
hollow cylindrical member 24 of plastic material that is. 
at least partially transparent or translucent which slides 
within the circular passage formed by the flanges 16 and ' 
18 and the packing ‘gland 20. “The cylinder '24 is inter 
nally threaded for engagement with the threads26 of a 
hollow transparent cap 28 which ?ts withinthe cylinder 
24. The cap 28 ‘has a'?anged head’ portion 30‘ which 

7 overlaps the end of the‘cylinder 24 to. provide a smooth" 
continuation thereof. A sealing‘ring 321at thew?anged' 
head 30 keeps the threads‘ 26 clean of difta'nd'moisture. 

‘ . A lamp 34 is mounted within the cap ZS'and the hollow ' 
cylinder‘24. The lamp 34 is of the type having acdn 
ductivevcollar 36 and a‘base terminal 38‘ which form the, 
circuitv contacts for the lamp; . A stepped conductive"re-' 
taining sleeve 40 is normally mounted to enclose the con- ' 
ductive collar 36. of the lampand to engage :a ‘conductive 
?ange at the base of the lamp with. the shoulder formed ‘ 
by the step 42therein. A bent up ear 44 forms a central \ 
spring contact for the lamp base terminal 38. This con 

the bottom wall 45 of the hollow cylinder 24 by means 
of a conductive pin 48. A U-shap‘ed contact 50 having 

0 spring contacts 52 in _the arms'thereof, for enclosing‘, the 
sleeve 40 is also pinned to the bottom housing’ wall 46 ‘ 
by a pin 54. 
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The pins 48 and 54 are fastened to conductive bushings 
52'- formed in recesses in the bottom housing wall 46. 
Conductive coil springs 54' are frictionally secured 
around the bushings 52’ to provide yieldable electrical 
connections externally of the housing 22. 

In positioning the lamp 34 within the lamp housing 22, 
the cap 28 is effective to engage the step 42 of the re 
taining sleeve 40, which, in turn, is effective to engage 
the ?anged base of the lamp collar 36 and press that 
lamp ?rmly into position for engagement with the con 
tact 44. The cap 28 also presses the sleeve 40 into en 
gagement with the contacts 52 to insure a reliable electri~ 
cal connection. The lamp 34 substantially ?lls the hollow 
cap and extends into the head portion 30. To replace 
the lamp 34, the cap 28 is unscrewed, and a new lamp 
34 is inserted in the sleeve 40 and ?rmly seated into 
place between the spring contacts 52 by the action of the 
cap 28. This construction is effective in operation even 
for a lamp housing that is about one-half inch in external 
diameter and a lamp that is one-half inch in length. 
The lamp housing 22 has an outwardly projecting an 

nular ?ange 56 formed therearound in the lower half 
thereof. The ?ange 56 engages the lower surface of the 
base ?ange 18 which forms a limit stop for the upward 
travel of the lamp housing 22. A coil spring 58 sur 
rounds the lower end 59 of lamp housing 22 and is 
seated between the lower surface of the ?ange 56 and a 
?ange 60 of a retaining and guiding cylinder 62. The 
cylinder 62 slidably embraces the lower end 59 of the 
lamp housing 22 and has a key tongue 64 that slides in 
a groove 66 formed along the length of the housing por 
tion 59 to the ?ange 56 to prevent rotation of the housing 
22 in the base 12. The ?ange 62 of the ring 60 is fas 
tened in a recess at the lower end of the base 12 by suit 
able means such as staking. The height of the ring 62 is 
chosen to provide a lower limit stop for the ?ange 56 
which corresponds to the lower, ?at surface of the hous 
ing wall 46 being substantially even with the lower end 
of the base 12. The lamp housing 22 is then positioned 
with the cap head 30 projecting from the base 12 as indi 
cated in FIGURE 5. 
The base 12 is mounted on an instrument panel 10 by 

means of a knurled clamping ring 70 which is internally 
threaded and fastened to the threaded upper end of the 
base 12. Washers 72, a sealing ring 74, and a positioning 
plate 76 are used in a well known manner to ensure 
proper clamping and sealing of the panel 10 between the 
shoulder formed at the lower surface of the clamping 
ring 70 and an annular ?ange 78 projecting outwardly 
from the lower portion of the base 12. The positioning 
plate 76 includes a bent-down lug 80 that ?ts in a notch 
in the panel 10 and a tongue that ?ts in a groove 82 along 
the base 12 to index the positioning of the base on the 
panel 10. 
The portion 83 of the base 12 below the ?ange 78 is 

octagonal in shape to mate with a similar shaped vestibule 
84 at the upper end of a contact switch block 86. The 
contact block 86 is made of insulating material and 
formed in two halves 88, 90 similarly shaped at the up 
per vestibule portion to form the aforementioned octagon 
shape. Attached to the upper vestibule wall of one block 
half 88 is a pair of convex contact terminals 92 that are 
embraced by the lower ends of the connecting springs 54' 
(see FIGURE 4). Within the block half 88 electrical 
conductors 94 (FIGURE 4) connect the contact ter 
minals 92 via a voltage-dropping resistor 96 to a pair of 
suitable externally accessible connector terminals 98. 
The external circuit (not shown) for energizing the lamp 
?lament 100 is controlled by the ?xed contacts 102 and 
104 and movable contacts 106 and 108, respectively, all 
positioned in the other block half 90. Connector ter 
minals 110 and 112 are accessible from outside of the 
block 85 for connection to the ?xed contacts 102, 104. 
Separate contact bars for the movable contacts 106 and 
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A 
108 are resiliently spaced by a spring 114 therebetween 
and movably mounted in an operating plunger 116. The 
plunger 116 is biased by a spring 118 so that an upstand~ 
ing ?nger 120 thereof projects into the vestibule 84 for 
actuation by the lower ?at surface of the lamp housing 
wall 46. The two halves of the contact block are sep 
arated by an insulating sheet 122. 

, The contact block 86 is mounted on the actuator base 
12 by inserting the lower base portion 83 into the vesti 
bule 84 of the contact block. The connecting springs 54' 
overlie the terminals 92 so that movement of the lamp 
housing 24 down and up causes contraction and expan 
sion of the springs within guiding recesses 124 formed 
in the relatively thick housing wall 46. The vestibule 
portion 84 of the contact block in depth corresponds to 
the height of the retaining ring 62 to that of the base 
portion 46. The base ?ange 78 forms a seal over the 
top edge of the contact block. The vestibule 84 is the 
space common to the actuator 12 and the contact block 
86, in which actuation of the switch operating plunger 
116 takes place. Screws set through the side vestibule 
walls into the base portion 83 fasten the units together. 

In addition to mounting the base 12 on the panel 10, 
the clamping ring 70 is used as a re?ector in order to pro 
vide an enlarged illumination area for the lamp housing 
22. That is, the upper surface 126 of the clamping ring 
70 which may be of the order of one inch in diameter 
is concave and polished. Light from the lamp 34 is di 
rected outwardly through the transparent cap head 30 
and, in addition, is directed downwardly to the re?ect 
ing surface 126, whence it is re?ected upwardly and out 
wardly. The threaded portion 26 of the transparent cap 
28 disperses a substantial amount of light into the con 
cave reflector 126. A refractive effect is attained by 
an appropriate choice of materials for the cap 28 and the 
housing cylinder 24. 

It has been found that a larger amount of light is di 
rected into the re?ector 126 when different materials are 
used for the cap 28 and the housing cylinder 24. Such 
different materials also prevent binding between these 
two elements. Suitable materials are tenite for the cap 
28 and polystyrene for the cylinder 24. The cap 28 
lends itself to use as an indicator by using different colors 
therefor, which may be changed in use without change 
of the switch block 84 or the actuator. The aforemen 
tioned materials for the cap 28 and cylinder 24 prefer 
ably have different indices of refraction to assure a re 
fractive interface therebetween. 
With this arrangement, a substantial area of illumina 

tion is provided even when the push button cap 28 is 
covered by an operator’s ?nger or the like during actuation 

Thus, although the source of illumination 
is covered, the condition of the lamp 34 will be apparent 
from in front of the push button. This condition is 
achieved even with very small units and with units that 
may be spaced‘ only by as little as one-fourth inch. 
When the lamp housing 22 is pushed to the depressed 

position shown in FIGURE 5, the light from the lamp is 
transmitted sideways through the cap head 30 to the re 
?ector 126. Accordingly, in this position also, the re 
?ector 126 provides a large illuminated area which is 
visible during actuation of the switch when the cap head 
30 is normally covered. Accordingly, the operator is in 
formed of the state of the switch and controlled circuitry 
"even when the push button is covered. 

The push button housing 22 has two bearing points, 
one at the ?anges 16 and 18 and the packing gland 20, 
and the other at the retaining cylinder 62. Thereby stable 
and reliable operation between the two extreme push but 
ton positions is assured. The ?exible electrical connec 
tions via the springs 54 are reliably maintained due to 
‘the positioning thereof and the guidance within the re 
cesses 124 of the lamp housing. 

In FIGURE 6, a modi?cation of the lamp housing con 
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> tacts is illustrated. Parts correspondingto those pre 
viously described are referenced by- the ‘same numerals. 
The spring lamp contacts 130 and 132 within the hous 

ing cylinder 24 are each bent wire; one 130 is positioned 
at the side of the housing 24 to engage the side of the 
stepped sleeve 40 of the lamp 154, the other 132 is cen 
trally positioned to contact the base terminaliof the lamp 
34 ‘(similarly as the contacts '52 and 44, respectively). 
The wires of these contacts 13%, 132 are slidably mounted 
through the wall 46 into the recesses 124, where they are 
fastened to ?anged bushings 134. The ?anges of the 
bushings provide shoulders for engagement with the 
springs 154 which springs bias the bushings 134 and the 
wire contacts 130, 132 forwardly into the lamp housing. 
The portions of ‘the wires within the wall 46 are partially 
?attened into projecting ears 136 that key into corre 
sponding narrowing grooves in the wall to prevent rota 
tion of the contacts 130 and 132 from their proper posi 
tions. 

In operation, the seating of the lamp 34 and sleeve 49 
against the contacts 132 and 130 tends to push the wires 
thereof downward against the upward bias of the springs 
154. This yieldability of the contact mounting affords an 
automatic adjustment for small variations in size of the 
components, many of which are replaceable or inter 
changeable. 

Accordingly, the above described illuminated push but 
ton switch actuator and switch construction may be con 
structed to be ‘small in size, yet effective and reliable in 
operation. A large area of illumination isv afforded that 
is visible under various conditions of operation. 

Various modi?cations of the foregoing features of this 
invention may be made, and it is not intended that the 
scope of the invention be limited by the speci?c form 
thereof that is described. 
What is claimed is: ' 
1. An illuminated switch actuator comprising a base 

having an opening and a reflecting surface around said 
opening, and a lamp housing mounted in the opening of 
said base for movement to different positions in and out 
of said base, said housing including a transparent hollow 
cylinder having a threaded portion, means for mounting 
and electrically connecting a lamp in the housing adjacent 
said threaded portion, and a transparent cap having a 
threaded portion in threaded engagement with the 
threaded portion of said cylinder, and having an un 
threaded portion, said unthreaded portion of said cap 
directing light from a lamp in the housing to said re?ect~ 
ing surface with said housing in one of said positions, 
and one of said threaded portions retracting light from a 
lamp in the housing to said re?ecting surface with said 
housing in the other of said positions, the materials of 
said cylinder and said cap having different indices of re 
fraction. V 

2. In a switch actuator, a lamp housing including an 
internallythreaded hollow cylinder, and an externally 
threaded cylindrical cap in threaded engagement with said 
cylinder and having a ?anged portion at one end there 
of that seals the outer end of said cylinder, said cylinder 
and said cap being formed of material which is refractive 
and which is at least partly transparent, means in said 
housing for mounting an electric lamp and for making 
electrical contact with the lamp, and a re?ecting'surface 
surrounding said housing and positioned to receive light 
from a lamp-in the housing refracted through the threaded 
portions of said cylinder and said cap. I 

3. An illuminated push button switch construction com 
prising a base having a cylindrical opening therethrough, 
and an annular internal ?ange projecting from the inside 
wall of said base and having a cylindrical surface con 
centric with said opening at an intermediate portion there 
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of, a cylindrical push button lamp housing having a sur- ' 
face in slidableengagement with said cylindrical [surface 
.and having one end thereof projecting from one end of 
said base, said lamp housing having an annular ?ange 75 

projecting outwardly therefrom at an, intermediate portion 
thereof, a hollow retaining cylinder extending into said 
base opening at the other end thereof and having a ?anged 
portion for attachment to said base, said retaining cylinder 
being adapted-to slidably; guide the other end of‘ said lamp 
housing and having ‘means to prevent rotation of said 
lamp housing, a coil spring positioned between said re 
taining cylinder ?ange andsaid lamp housing ?ange'for 
biasing said housing ?ange against said base ?ange, and 
a plurality of yieldable conductors extending from said 
other end of said lamp housing to'provide electrical con 
nections for a lamp therein. 

4. In an illuminated switch the combination including 
a lamp housing for use with a lamp having a central base 
contact‘ and a conductive ?anged collar adjacent to the 
base thereof, said housing comprising a non-conductive 
hollow casing open at one end and having a wall closing 
the opposite end, said wall having a plurality of small 
openings extending therethrough, a plurality of resilient 
electrical contacts positioned within said casing‘ adjacent 
to the closed end thereof and electrically connected . 
through said small wall openings, one of said contacts be 
ing positioned centrally and the other adjacent to the 
inside wall of said casing, a conductive sleeve enclosing 
‘said collar ‘and having an internal shoulder adapted to 
surround said lamp and engage said ?anged lamp collar 
and having an external shoulder and a lamp enclosing 
member having open and closed opposite ends and 
adapted to ?t closely within said hollow casing through 
the open end thereof, said lamp enclosing member being 
‘secured to said casing and having its open end adapted 
to engage said external sleeve shoulder to press said sleeve 
and a lamp therewithin into engagement with said resil 
ient contacts upon insertion within said hollow casing, 
the closed end of said lamp enclosing member closing the 
open end of said casing. . 

5. The combination as recited in claim 4 wherein said 
resilient electrical contacts are slidable within said small 
wall openings, said combination further comprising an 
‘actuator base having an opening for slidably receiving said 
lamp housing, a contact block fastened to said base and 
having a contact operating member positioned for actua 
tion by said lamp housing wall, a plurality of terminal 
contacts positioned oppositely from said small housing 
wall openings, and a plurality of coil springs positioned 
between said contacts in said wall openings and said 
terminal contacts. 

6. The combination ‘as recited in claim 5 wherein said 
base has a reflecting surface surrounding said lamp-hous-s 
ing at an end thereof opposite from said contact block, 
said lamp housing projecting from said one end of said 
base and being movable to different operating positions ,, 
therein for actuating the operating member ‘of said con 
tact block, said lamp housing having means for directing 
light to said re?ecting surface when in each of said oper 
ating positions. 

7. In a switch actuator, a lamp housing including ?rst 
and second hollow members made of material that is re 
fractive ‘and at least partly transparent, said ?rst and sec 
ond members being one within the other and respectively 
having threaded internal and external walls in threaded 
engagement, an electrical lamp having an outer conduc 
tive ?anged surface and a base contact, 'means'in at least 
one of said members for making electrical contact with 
said lamp and for retaining said lamp in a'certain posi 
tion, said means including a conductive shouldered collar 
internally engaging the outer conductive ?anged surface 
of said lamp, a ?rst yieldable contact engaging said collar, 
a second yieldable contact engaging the base contact of 
said lamp, one of said ?rst and second members engaging 
said shouldered collar to retain the lamp in position, and 
a re?ecting surface surrounding one of said members and 
positioned to receive light from said lamp refracted 
through the threaded portions of said member walls. 
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