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This invention relates generally to a switch structure 
and more particularly to a single or multi-pole-multi 
position switch which is adapted to be built in relatively 
small sizes. 

Both military and commercial needs in the ?elds of 
electronics are now requiring miniaturized equipment. In 
order to meet this problem both the materials used and 
the designs developed are critically selected. 
The present invention seeks to overcome this problem’ 

by providing an improved ?uid tight miniature switch 
characterized by the placement of a detent means, a 
stop arrangement vand movable contacts in close-coupled 
arrangement on a rotatable shaft to permit the movable 
contacts to coast with the stationary contacts whereby a 
wide range of switch contact positions both of the single 
and multi-pole variety are provided in an arrangement 
which is relatively simple to manufacture and ‘assemble. 

Accordingly, it is an object of the ‘present invention 
to provide a miniature switch adapted to provide optimum 
efficiency and reliability for the conditions under which 
it is required to operate. 

It is another object of the present invention to provide 
a miniature multi-positioned switch ‘adapted either for 

, single-pole or mul-ti-pole operation. 
Further objects'tand advantages of-the invention will 

become evident fro-m the following description with ref- ‘I 
erence to the accompanying drawings in which: 

Figure l is a side elevation of a single-pole-multi-posi 
tion switch. ' ' 

Figure 2 is a vertical'scotion through a single-pole 
rnulti-posi-tion switch. ‘ 

Figure 3 is an exploded view‘ in vertical section show 
ing the various elements and their relative relation in a 
single-p0le-multi-position ‘switch showing the invention. 

Figure 4 is a view ‘taken on line 4—~4of Figure 3. ~ 
Figure 5 is a cross-section taken on line 5——5 of ‘Fig 

ure 2. ‘ I V 

Figure 6 is a cross~seotion taken on line 6-~6 of Figure 
2 showing one position of the detent. ‘ ‘ 

Figure 7 is an end view showing one form of hub for 
supporting the movable contact. _ - ~ 

Figure 8 is a perspective view of the detent sleeve. 
Figure 9 is a view‘similar to Figure 4 of the stationary 

contacts of a multi-pole-mnlti‘position switch. ' 
Figure 10 is a view of another form of hub forsup 

porting the movable contacts. I 
Figure 11 is a‘ fragmentary view partly in section of the 

center contact means. for a multi-pole-multi-position 
switch. 

Figure 12 is~a view similar to Figure 4 showing a 
modi?ed form’ of stationary contact for a break before 
make switch I of the single-pole-multi-position type. ‘ 
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Figure 13 is a cross-section taken on line 13-13 of _ 
Figure 12. ‘ - 

Figure 14;. is a view similar to Figure 4 showing a modi 
?ed form of stationary contact for a break before make 
switch of the multi-pole-tmulti-position type. 

70 

2,980,770 
Patented Apr. 18, 1961 

r. 
1C6 

2 
Figure 15 is a cross-section taken on line 15---15v of 

Figure 14. ' 

Referring more particularly to the drawing, Figures 1, 
2, 3 and 4 show one form of the switch wherein the 
housing 1 is a substantially cylindrical-shaped vessel with 
an end wall 2 and a stationary contact panel 3 made of 
any suitable insulating material closing the end of the 
housing remote from the end wall 2 to form a switch 
assembly chamber generally designated 4. 
A ‘boss 5 projects from the end wall 2 in the axial line 

of the switch. Bore 6 through the boss 5 and end wall 
2 opens into the assembly chamber 4 ‘at the end remote 
from the stationary control panel 3 so that the operating 
shaft ‘7 may be rotatably mounted in the bore 6 and 
extend into the assembly chamber '4 the desired prede 
termined distance to provide means for mounting there 
on a detent assembly generally designated A, a stop as 
sembly generally designated B, and a movable contact 
assembly generally designated C, in the order named, 
which assemblies are more fully described hereinafter. 
The shaft extends outwardly of the boss 5 va sui?cient 

distance so that when the switch is in assembled relation 
to a control panel as by the threaded means 8 and a nut 
(not shown) means may be attached thereto for manual 
ly rotating the shaft and the various assemblies mounted 
thereon. 

‘It is noted that O-type seals are provided in the bore 
6 about the shaft as at 9 and 10 so that the chamber 
4 is fluid sealed. Similarly, when the stationary contact 
panel 3 is a?ixed to the end of thehousing remote from 
the control panel connecting end, a suitable material such 
as an epoxy resin shown at 12 may be used to seal the 
joint ‘between the contact panel 3 and the inner wall of 
the housing. This material also seals the stationary con 
tacts, more fully described below, which extend through 
the contact panel 3. _ 7 

An O~ring may be provided on the face of the end 
wall 2 as at ll to provide a ?uid tight seal between the 
switch and the‘ point of attachment on the control panel. 

, The detent assembly 

The detent assembly A includes the enlarged circular 
hub 20 formed on the shaft 7 which hub has a diameter 
such that a transverse passage 21 may be formed therein 
to receive ball elements 212 and 23 and a spring 24 which 
urges the ball elements to move outwardly of the trans 
verse passage 21. The ball elements 22 and 23 are con 
strained against escaping from the transverse passage in 
assembled position by contact with a detent sleeve '25 
?tted circumjacent the enlarged circular portion 20‘ and 
held, in snug engagement against the end wall 2 by the 
stationary contact panel 3 in assembled position. A 
dimple 25a struck-in the side of the housing 1 also en 
gages the detent sleeve as hereinafter described‘ to pre 
vent the sleeve from rotating in position. 

The detent sleeve 25 is shown in perspective. in Figure 
8 of the drawings as‘a hollow cylindrical element ‘with a 
plurality of circumferentially spaced ridges 27 and grooves 
26 formed just inwardly of one end which gives the 
end a zig-zag or corrugated appearance.‘ As clearly‘ 
shown in Figures 3 and 8 of the drawings'one of the 
ridges 28 has a longer axiallength than any of the other 
ridges 27; _This_' ridge co-acts with the stop assembly B i 
as hereinafter described; and also is engagedv by‘ the 
dimpled portion ‘25a of the hcusingto prevent rotation 
of the detent sleeve 25 in assembled position. 

" ‘ Figure 5 shows that in assembled position the balls 22 _ 
'and'23 are disposed to engagethelgrooves when manna 
-is rotated in either direction, the various positions ofiithe . 

index ‘from groove ‘ switch being. determined as‘ the ‘balls 
to groove. ] Y 



3 . . .. 

Figure 3 further shows that the shaft 7 is necked-down‘ 
outwardly of the hub 20 to provide a projection 30 which 
receives the stop assembly B and the movable contact 
assembly C thereon. These assemblies are held on the 
noperating shaft 7 by any suitable means such as peaning 
the end of the shaft as at 31 into'snug engagement with 
the inner wall of~the movable contact assembly. ' 

Stop assembly 
The stop assembly is shownin this form of the inven 

‘tion as including two disc elements 41 and 42 shown in 
Figures 3 and 6 of the drawings. Each of the disc ele 
ments are substantially ?at with a radial projection as at 
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I transverse end wall 53 which grooves have slots 57 ex 

10 

43 and 44 and a centrally disposed opening 45 to pro- __ 
vide means for mounting the discs on the projection 30 
adjacent the hub 20 formed on the shaft 1. 
At least one of the discs is provided with a plurality 

of spaced openings 46 just inwardly of its peripheral 

15 

edge and the other of said discs with at least a single _ 
opening so that when the dism are mounted on the pro 
jection 30 the radial projections 43 and 44 can be set in 
a given number of positions relative to each other and 
held in these adjusted positions by means of the as 
sembly setting pin 48 which also engages the cylindrical 
portion 20 as at 49 and the movable contact assembly 
C as at 50 so that the detent mechanism, the stop as 
sembly and the movable contacts can be held in any de 
sired position relative to each other. 

20 

25 

In assembled position the radial projections 43 and -» 
44 will be disposed relative the circular portion 20 as 
indicated in Figures 3 and 6 to engage the single axially 
_extending ridge 28 which is the only ridge in'the detent 
‘sleeve 25 which extends axially beyond the outer edge 
‘of the hub 20. On rotation of the shaft 7 the stop 

- ‘assembly will have one limit position wherein the radial 
projection 43 is brought into contact with the ridge 28 
and in the opposite direction another limit position where 
in projection 44 will be brought into engagement with 

30 

35 

‘the ridge 28. Thus any desired span degree of rotation 
is obtainable depending upon the number. of holes 46 
.and the relative positions at which the discs 41 and 42 
‘are set in assembled position. 

While this type of stop assembly is shown and de— 

40 

scribed, it is believed clear that those skilled in the art ' 
will understand that a single disc member of a diameter 
only slightly less than the inner diameter of the cylin 
drical portion of the detent sleeve 25 with an arcuate 
section cut in its periphery to form the desired stop 

45 

limits may also be used. However, this arrangement?" 
would not havegthe versatility of the above described 
assembly and would require many separate discs for each 
of the various angular stop limits that may be desired 
for the switch. a 

In a continuous rotation switch the stop means may be 
omitted. ‘ 

~ Movable contact assembly 

This assembly includes a cup-shaped carrier element 
-51 having an annular portion 52 and a transverse end 
wall 53 as is» clearly shown in Figures 3 and 7 of the 
drawings. ' I 

The transverse end wall is provided with a bore 54' for 
.mounting the carrier 51 on the end of the projection 30 
formed on the shaft 7. 

_ In assembled position'therefor the 'stop assembly B‘pis 
disposed between the cylindrical hub 20 and the carrier 
element 51 and these elements are held tightly on the 
shaft by the peaned end 31 and as indicated above, the 
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relative position of the detent mechanism, the stop as- _~ 
gsembly and the movable contact assembly‘ is determined‘v 

I by means of the assembly setting pin 48. ' . 1: 

Figure 7 shows that the annular‘ portion52 of th 
carrier element 51 has a plurality of axially disposed 

70 

tending axially inwardly from the bottoms 58 to provide 
means for mounting the movable contact elements 60 in 
the hub 51. 
The movable contact elements 60 are made of any 

suitable current-conducting material which has some de 
gree of resiliency so that when the unit is folded on itself 
it will form a stem as at 61 to be forced into snug en~ 
gagement with the slots 57 in the respective grooves 55 
and 56. 

' ' The movable contact elements 60 also have cup-‘shaped 
contact surfaces 62 formed at their respective ends which 
are shown in Figure 3 as extending laterally of the re 
spective inner and outer walls of the annular cylindrical 
portion 52 of the hub 51 when in assembled position. 
.The natural or inherent resiliency of the material of 

which the movable contact element is made will permit 
the cup-shaped portions 62 of the contact elements to 
make ?rm contact in assembled position with the station 
ary contacts formed on the stationary contact panel 3 
as hereinafter described. 

In Figure 10 there is ilustrated a modi?ed form of the 
construction shown in Figure 7. In this ?gure, the 
carrier 51a has grooves 56a, 56b and 550, and each 
groove is provided with a slot 57a. Grooves 56a, 56b 
and 56c are arranged in this form of the invention at sub 
stantiallyel08° to each other and provide for the placing 
of contact members as previously described for the form 
of the invention shown in Figures 1 to 9 of the drawings. 
Similarly, the carrier 51a shown in Figure 10 may be pro 
vided with a positioning aperture 50a as previously de 
scribed for the reception of the pin 48. 

Stationary contact panel 

The stationary contact panel 3 alsoshown in Figures 
.3 and 4 is a ?at disc-like member which may be made of 
any suitable insulating material. 

'Inwardly of the periphery of the stationary contact 
panel 3 are a plurality of circumferentially spaced axial 
ly extending stationary contacts 63a, ‘63b, 630, etc. 
mounted in and locked to the panel. 

In assembled position the inner portion 65a, 65b, 650, 
‘etc. of the respective stationary contacts will be dis 
posed in the switch assembly chamber 4 and the outer 
portions 66a, 66b, 66c, disposed exteriorly of the switch. 
Suitable connections can be made from the circuit to the 
switch by means of the outer portions 66a, 66b, 660, 
etc. in the manner well known in the art. 

In the form of the invention illustratedin Figures 1 to 
7 of the drawings a single pole 67 is shown mounted in 
the contact panel 3 in the axial line of the switch. This 
centrally disposed pole is made of any suitable current~ 
conducting material and includes a'cylindrical contact 
surface 67a extending into the switch assembly chamber 
which is sized to provide a predetermined radially spaced 
distance between the inner portions 65a, 65b, 650 of the 
respective stationary contacts ‘63a, 63b, 63c, etc. and the 
outer surface of the cylindrical contact surface 67a so 
that in assembled position the spherical contact faces of 
the movable contact elements 60 will be squeezed into 
this space vand make ?rm contact with the respective inner 
portions 65a, 65b, 650, etc'. of the stationary contacts and 
the cylindrical contact surface'67a of the center pole 67. 

Figures 4 to 7 show that the centrally disposed contact 
means comprises‘ a single solid element. However, the 
stationary contact panel may be modi?ed as suggested 
in Figures 9 and 11 of the drawings wherein the centrally 
disposed ‘elements are split into a plurality of angularly 
spaced contact members '79, 71 and 72 which extend 
through the contact panel designated 73 for the modi?ed 

7 'form of the invention.- lnwardly of the periphery of 

.grooves 55 and 56 cut inwardly ‘from the face ofihe L“ 
,portionuremote from the face connected 

C35 1 H 

the contact panel there is also a plurality of stationary 
J contacts 74. The respective? stationary contacts 74 are 

to. the 75 a predetermined radially spaced distance from the cen 
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trally disposed contact so that in assembled position as 
in the form of the invention shown in Figures '1 to 8 
the movable contacts 60 will be squeezed therebetween 
to make ?rm contact. 

These members 70, 71 and 72 have the sections 70a, 
71a and 72a that will be disposed in the notch assembly 
chamber 4 so shaped that the surfaces are disposed in 
alignment with the respective surfaces of the inner por 
tion 74 of the plurality of stationary contact elements 
74. The sections 70b, 71b, 72b of the centrally disposed 
elements and 74b of the respective stationary contacts 
extend outwardly of the switch assembly chamber to 
provide means for connecting the switch to the circuit 
with which it cooperates. 

In the form of the invention above described a shorting 
type switch of the make before break type is illustrated. 
In a make before break type switch the movable contact 
element 60 will be in contact at certain portions of its 
rotation with two of the stationary contacts thus shorting 
the circuits between these contacts. 

It is believed that those skilled in the art will recognize 
that if only every other stationary contact is utilized or 
any other similar mechanical expediencyzis used that a 
non-shorting or break before make type switch will be 
provided. 

Figures 12, 13, 14 and 15 for example show one means 
for accomplishing this result for either single or multi~ 
pole, multi-position switches wherein the stationary con 
tact panel is altered to provide the desired result. 

This variation in the construction of the stationary 
contact panel will, as is easily understood by those skilled 
in the art, also require changes in the other elements co 
acting therewith, namely, the movable contact assembly, 
the stop means and the detent sleeve, insofar as the 
angular placement of the parts are concerned. For 
example, the movable contact elements 60 in the cylinder 
portion 52 of the hub 51 will in a three-contact hub be 
moved from 108° to 120° spacing to coact with the con 
tacts in the stationary contact panels shown in Figures 
12, 13, 14 and 15. 

In Figures 12 and 13, a single-pole-multi-position break 
before make type arrangement is shown wherein the 
stationary contact panel 103 is a ?at disc-like member 
made of any suitable insulating material. 
As in the case of a make before break type arrangement 

above described and shown in Figures 1-l1, we ?nd in 
wardly of the periphery of the stationary contact panel 
103, a plurality‘ of circumferentially spaced axially or 
longitudinally disposed contact elements which are ?xedly 
mounted in the panel and extend therethrough so that 
in assembled position the inner portions 104a, 104b, 1104c 
etc. of the respective stationary contacts will be in the 
switch assembly chamber 4 and the outer portions 105a, 
105b, 1050, etc. disposed exteriorly of the switch. Suit 
able connections can be made from the circuit to the 
switch by means of the outer portions 105a, 105b,,105c, 
etc. Since Figures 12 and 13 illustrate a single-pole sta 
tionary contact panel, only a single pole 106 is shown 
disposed centrally or along the axial line of the switch 
with respect to the stationary contact elements. 

This centrally disposed pole 106 is made of any suit 
able current-conducting material and includes a cylindri 
cal inner portion 106a extending into the switch as 
sembly chamber in assembled position and an outer 
portion 10Gb disposed exteriorly with respect to the 
switch. The inner contact surface 106a is sized to pro 
vide a radially spaced distance between the inner posi 
tions 104a, 104b, 1040, etc,'of the stationary contacts 
mounted inwardly of the periphery of the panel 103 and 
the outer surface of the cylindrical inner portion 106a 
of the center ‘pole 106 so that in assembled position the 
spherical contact‘faces of the movablecontactelements 
60 will be squeezed into this space and make ?rm contact 
with the respective portions of the stationary contacts. 
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In order to provide the desired break before make type 
operation, the inner portions 104a, 104b, 104e, etc. of the 
stationary contact elements will be spaced a su?icient 
distance from each other to insure that the movable con 
tact elements ‘60 will not rest simultaneously on any 
two inner portions 104a, 104b, 104s, etc, of the stationary 
contacts at the same time. 
The presence or" this gap alone, however, will not ac 

complish this result. A plurality of spacer elements 107 
must be provided between each pair of the inner portions 
M411, ihdb, iii/is, etc. to provide smooth operation and 
movement for the movable contact elements 60'. 
The spacer elements 107 are mounted in the panel 

103 and in assembled position extend axially into the 
switch assembly chamber and these spacers are sized 
with respect to the inner portions 104a, 104b, 1040‘, etc. 
of the stationary contact elements so that a maximum 
number of contacts can be provided for the switch and 
the desired break before make type operation obtained. 
Sizing is of course primarily therefore a matter of geom 
etry to provide the best arrangement. 

In Figures 14 and 15, a multi-pole, multi-position break 
before make type arrangement is shown which differs 
from that above described for Figures 12 and 13 in that 
the center contact means has a multiplicity of inner con 
tact portions as at 201a, 201b and 2010, with correspond 
ing outer portions 202a, 202b, etc. 

All remaining elements of this form of the invention 
are identical with that above described for the form of 
the invention shown in Figures 12, 13 and 14. ~ 
The inner portions 201a, 2011) and 2010, etc. will b 

sized and spaced relative the inner portions 104a, 104b, 
1040, etc. of the stationary contacts mounted inwardly 
of the periphery of the contact panel 103 to provide the 
desired annular space into which the movable contact 
60 will be squeezed in assembled position. 
As indicated above, the relative geometry between the 

inner portions ltF-ta, 104b, 1040, etc. and the spacers 107 
will be adjusted to obtain maximum contact element 
positions. This in turn is correlated with the positioning 
of the movable contacts 60, the stop limits, and the ridges 
or grooves of the detent sleeve to give the desired op 
eration. 

It will be understood that the invention is not to be 
limited to the speci?c construction or arrangement of 
parts shown but that they may be widely modi?ed within 
the invention de?ned by the claims. 
What is claimed is: v ‘ 

1. In a miniature switch, a housing forming a chamber 
open at one end, a contact panel closing the open end 
of said chamber, a shaft rotatably mounted in said hous~ 
ring and extending into said chamber, a plurality of 
circumferentially spaced stationary contacts in said con 
tact panel disposed to extend therethrough into the cham 
ber, center contact means in said contact panel disposed 
relative said stationary contacts in said chamber to form 
an annular space therebetween, said stationary contacts 
and said center contact means to provide a predetermined 
switching arrangement, a movable contact assembly means 
mounted on the end of said shaft including a carrier, said 
carrier having contact means thereon disposed to ?t into 
said annular space'for simultaneous contact with said 
stationary contacts and said center contact means to pro 
vide a predetermined switching arrangement on rotation 
of said shaft, detent means in said chamber to permit 
step by step indexing of said shaft during-rotation, stop‘ 
means in said chamber to limit the degree of rotation 
of said shaft in either direction, and means detachably 
connected to the stop means ‘and said ‘last mentioned 
means connecting the detent means to one side of the 
stop means and connecting the movable contact assembly 
to the otherside of the stop means whereby the detent 
means, stop means and movable contact assembly are in 
?xedpredetermined relation to provide a desired switch 
ing arrangement on rotation of said shaft. 
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2. In a miniature switch as claimed in claim 1 wherein 
said plurality of stationary contacts are spaced a predeter 
mined distance from each other, and spacer means be 
tween adjacent stationary contacts to provide a break 
before make type arrangement. 

3. In a miniature switch, a housing forming a chamber 
open at one end, a contact panel closing the open end 
of said chamber, a shaft rotatably mounted in said hous~ 
ing and extending into said chamber in overhung rela 
tion to bring the end a predetermined spaced distance 
from the contact panel, ‘a plurality of circumferentially 
spaced stationary contacts in said contact panel disposed 
to extend therethrough into the chamber, center contact 
means in said contact panel extending into said chamber, 
said stationary contacts and said center contact means 
disposed to form an annular space therebetween, said sta 
tionary contacts and said center contact means to provide 
a predetermined switching arrangement, a movable con 
tact assembly means mounted on the end of said shaft 
including a carrier element having a cylindrical portion 
disposed to fit into said annular space in assembled posi 
tion, and at least one contact means on said cylindrical 
portion adapted to engage said stationary contacts and 
said center contact means on rotation of the shaft. 

4. in a miniature switch, a housing forming a chamber 
open at one end, a contact panel closing the open end of 
said chamber, a shaft rotatably mounted in said housing 
and extending into said chamber, a plurality of circum 
ferentially spaced stationary contacts in said contact panel 
disposed to extend therethrough into the chamber, center 
contact means in said contact panel extending into said 
chamber, said stationary contacts and said center con 
tact means disposed to form an annular space therebe 
tween, said stationary contacts and said center contact 
means to provide a predetermined switching arrangement, 
a movable contact assembly means mounted on the end 
of said shaft including, a carrier element having a cylin 
drical portion disposed to ?t into said annular space in 
assembled position, and at least one contact means in 
said cylindrical portion adapted to engage said stationary 
contacts and said center contact means on rotation of the 
shaft, detent means including a circular hub, plural detent 
elements in the circular hub and biased to move outwardly 
thereof, and a detent sleeve mounted in said chamber 
having alternately spaced ridges and grooves to coact 
with said detent elements to permit step by step indexing 
of said movable contact assembly means on rotation of 
said shaft. , r 

5. In a miniature switch as claimed in claim 4 wherein 
said plurality of stationary contacts are spaced a pre 
determined distance from each other, and spacer means 
between adjacent stationary contacts to provide a break 
before make type arrangement. 

6. In a miniature switch, a housing forming a chamber 
open at one end, a contact panel closing the open end of 
said chamber, a shaft rotatably mounted in said housing 
and extending into said chamber in overhung relation to 
bring the end of said shaft a predetermined spaced dis 
tance from the contact panel,v a plurality of circumferen— 
tiaily spaced stationary contacts in said contact panel dis 
posed to extend therethrough into the chamber, center 
contact means in said contact panel extending into'said 
chamber, said stationary contacts and said center contact 
means disposed to form an annular space therebetween, 
and movable contact assembly means mounted on the 
‘end of'said shaft including a carrier element having a 
cylindrical portion disposed to fit into said annular space 
in assembled position, and spaced contact means in said 
cylindrical portion adapted to engage said stationary con 
tacts and said center contact means ‘on rotation of the 
shaft, detent means comprising an enlarged circular hub 
formed as an integral portion of said shaft and inwardly 
of the .end thereof, detent elements in the circular hub and 
biased ‘to move outwardly thereof, and a detentsleeve 
having alternately spaced ridges and'grooves about said 
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detent means to coact with said detent elements, at least 
one of said ridges extending beyond the end of said en 
larged circular hub to form a stop; shoulder, adjustable 
stop means mounted on said shaft between said detent 
means and said movable contact assembly to coact with 
the stop shoulder for limiting the rotation of said shaft 
in either direction, and means connecting the detent 
means, the stop means and the movable contact assembly 
means in a predetermined ?xed ‘relation to provide a pre— 
determined switching arrangement on rotation of said 
shaft. 

7. in a miniature switch as claimed in claim 6- wherein 
the adjustable stop means includes at least two disc ele 
ments, a projection extendnig from the peripheral edge of 
each of said disc elements, said discs having spaced open— 
ings to coact with said last mentioned means whereby the 
relative spacing of the projections can be set to provide 
the desired limits of rotation. 

8, In a miniature switch, a housing forming a chamber 
open at one end, a contact panel closing the open end of 
said chamber, a shaft rotatably mounted in said housing 
and extending into said chamber in overhung relation and 
to bring the end a predetermined spaced distance from 
the contact panel, a plurality of spaced stationary con 
tacts circumferentially disposed in said contact panel a 
spaced radial distance from the axial line of said shaft, 
center contact means in said contact panel and spaced rela 
tive said stationary contacts to form an annular space 
therebetween, movable contact assembly means mounted 
on the end of said shaft and rotatable therewith and said 
movable contact assembly means disposed to ?t into said 
‘annular space for engagement with the respective sta 
tionary contacts and center contacts on rotation of said 
shaft, a stop shoulder formed in said housing, adjustable 
stop means mounted on said shaft and adjacent the inner 
side of the movable contact element to coact with said 
stop shoulder to limit the rotation of said shaft in either 
direction, and means detachably connected. to said ad 
justable stop means and said movable contact assembly 
means to maintain a predetermined ?xed relation therebe 
tween to provide a desired switching arrangement on ro 
tation of said shaft. ' 

9. In a miniature switch as claimed in claim 8 wherein 
said plurality of stationary contacts are spaced at prede- ' 
termined distance from each other, and spacer means 
between adjacent stationary contacts to provide a break 
before make type arrangement. 7 

10. In a miniature switch, a housing forming an assem 
bly chamber having at least one‘open end, a shaft rotatably 
disposed in said housing and having one end extending 
thercthrough into the assembly chamber, a stationary con 
tact panel closing the open end of said assembly chamber, 
a plurality of stationary contact elements circumferen~ 
tially disposed said contact panel, center contact means 
in said contact panel in the axial line of said shaft a spaced 
distance from each of said stationary contacts ‘to form an 
annular space therebetween, carrier means mounted on 
the end of said shaft to ?t into said annular space, con 
tac‘ts mounted in said carrier adapted to engage the sta 
tionary and center type contact means in assembled posi 
tion and on rotation of said shaft and, detent means formed 
on said shaft including a circualrlportion of enlarged 
diameter, detent elements said circular portion biased 
to move outwardly thereof, and a detent sleeve mounted 
in said chamber circumjacent the enlarged circular por 
vtion havinglalternatcly disposed ridges and grooves in 
the plane of said detentrelements ‘and to coact with said 
elements to permit step by step indexing of said carrier 
means on rotation of said shaft, at least one of said ridges 
in said detent; sleeve extending beyond the end of said 
circular‘ portion, adjustable stop means mounted on said 
shaft between the detent meansand the carrier to coact 
with said one ridgeto limit‘the rotation of the shaft in 
either direction and means to ?xedly-position the detent 
means, ‘the stop means and'the' carrier relaitve each other 
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to provide a predetermined arrangement of contact posi 
tions. 

111. In a miniature switch as claimed in claim 10 where 
in the adjustable stop means includes disc means, and stops 
formed on said disc means for engagement with said one 
ridge. 

12. In a. miniature switch as claimed in claim 10 where 
in the adjustable stop includes, at least two disc elements, 
a lateral projection on each of said disc elements, and 
means to adjustably position said projections relative each 
other to provide the limit points for engagement with said 
one ridge. 

13. In a miniature switch as claimed in claim 10 where 
in the adjustable stop means includes, at least two disc 
elements, a projection extending from the peripheral edge 
of each of said disc elements, and openings formed in said 
disc elements to coact with said means for ?xing the rela 
tive portion ‘of said detent means, said stop means and 
said movable assembly whereby the relative spacing of 
said projection can be set to provide the desired limits of 
rotation. 

14. In a miniature switch ‘as claimed in claim 10 where 
in said plurality of stationary contacts are spaced a pre 
determined distance from each other, and spacer means 
between adjacent stationary contacts to provide a break 
before make type arrangement. I 

15. In a miniature switch, ‘a housing forming a cham 
ber open at one end, a contact panel closing the open end 
of said chamber, a shaft rotatab-ly mounted in said housing 
and extending into said chamber in overhung relation to 
bring the end a predetermined spaced distance from the 
contact panel, a plurality of circumferentially spaced sta 
tionary contacts in- said contact panel disposed to extend 
therethrough into the chamber and parallel with the axial 
line of said shaft, center contact means in said contact 
panel disposed parallel with the axial line of said shaft and 
also extending into said chamber, the portion of both said 
stationary contacts and said center contact means extend 
ing into said chamber disposed to form an annular space 
therebetween, and movable contact assembly means 
mounted on the end of said shaft including a carrier ele. 
ment having an annular cylindrical portion disposed to 
?t into said annular space in assembled position, and 
spaced contact means in said annular cylindrical portion 
adapted to engage said stationary contacts and said center 
contact means on rotation of the shaft, and detent means 
comprising an enlarged circular hub formed as an integral 
portion of said shaft, plural detent elements in said cylin 
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10 
drical portion urged to move outwardly of said circular 
hub, and a detent sleeve mounted in said chamber circum 
jacent the enlarged cylindrical portion of the shaft, alter 
nately disposed ridges and grooves adjacent one end of 
said detent sleeve in the plane of movement of said de 
tent elements and to coact therewith to permit step by 
step indexing of said movable contact assembly means 
on rotation of said shaft, at least one of said ridges ex 
tending axially beyond the end of said circular hub to 
form a stop, adjustable stop means mounted on said 
shaft between said circular hub and said movable contact 
assembly means to coact with said one ridge for limiting 
the rotation of said shaft on rotation in either direction, 
and an axially disposed pin means extending through 
said cylindrical portion said stop means and said carrier to 
?x their position relative each other as desired and thus 
provide va predetermined switching arrangement on. rota 
tion of said shaft. 

16. In a miniature switch as claimed in claim 15 where 
in the adjustable stop means includes at least two disc 
elements, a projection extending from the peripheral edge 
of each of said disc elements, said discs having spaced 
openings to coact with said last mentioned means whereby 
the relative spacing of the projections can be set to pro 
vide the desired limits of rotation. 

17. In a miniature switch as claimed inolaim 15 where 
in said plurality of stationary contacts are spaced a prede 
termined distance from each other, and spacer means be 
tween adjacent stationary contacts to provide a break 
before make type arrangement. 

18. In the combination claimed in claim 15 wherein a 
sealing compound is disposed to cover the exterior portion 
of said contact panel to provide a seal between the joint 
formed by the vhousing and panel ‘and the joint between 
the contacts and panel. 
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