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The subject matter of the present `invention relates 
generally to electrical switches and in particular to an 
electrical switch assembly having at least two switch de 
vices which can be operated together or independently to 
change the electrical connections of the switch contacts 
in such switch devices by rotational and longitudinal 
movements of a knob device in such switch assembly. 
The electrical switch of the present invention is es~ 

pecially useful when mounted on the control panel of a 
test instrument, such as a cathode ray oscilloscope, so 
that it can be employed, for example, to vary the horizon 
tal sweep rate of such oscilloscope and to select one or 
both of two possible horizontal sweep signal generators 
for the sweep signal applied to the horizontal deflection 
plates of such oscilloscope. However, the electrical 
switch herein disclosed may be used in any environment 
where it is desirable to have a compact multiple func 
tion switch which is simple in construction and in opera 
tion. 

Briefly, one embodiment of the electrical switch assem 
bly of the present invention may employ a pair of switch 
shafts coaxially supported, with the ñrst of such shafts 
having a hollow tubular shape and the second of such 
shafts being mounted for rotation inside of such first 
shaft. A plurality of switch devices each having a ro 
tatable contact member and a stationary contact member 
are positioned relative to the shafts so that at least 
one of such switch devices is actuated by the first shaft 
and at least one other of such switch devices is actuated 
by such second shaft. Thus, the rotatable contact mem 
bers of such switch devices are rotated by such switch 
shafts to change the electrical connections of the switch 
contacts in such switch devices. A knob device is pro 
vided and normally connects the lirst shaft with the second 
shaft for rotation of both shafts by such knob device to 
operate the switch assembly as a gang switch. The shafts 
can be disconnected from each other by longitudinal move 
ment of such knob device so that each of such shafts 
can be positioned independently of the other in order to 
operate the switch assembly as two separate switches. 
The knob device includes a ñrst switch position indicat 

ing member attached to such first shaft and a second 
switch position indicating member attached to such sec 
ond shaft. A detent hole is provided in one of such 
indicating members and a spring biased detent pin is at 
tached to the other of such indicating members so that 
the detent pin will engage the detent hole to intercon~ 
nect the switch shafts when the indicating members are 
rotated with respect to each other into the gang switch 
position. The detent pin is removed from such detent 
hole to disconnect the switch shafts when such indicating 
members are moved longitudinally and rotated with re 
spect to each other out of such gang switch position. 
One of the objects of the present invention is to provide 

an improved electrical switch assembly which is compact 
and simple to operate. 
Another object of the invention is to provide an im 

proved electrical switch assembly for controlling a plu 
rality of different electrical circuits which is simple and 
inexpensive in construction and also simple and reliable 
in operation. 

Another object of the present invention is to provide 
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an electrical switch assembly in which a pair of co 
axially supported switch shafts are employed with one 
of said shafts being mounted for rotation inside such 
other shaft, along with at least one switch device having 
a rotatable contact member and a stationary contact 
member attached to each of such switch shafts, and a 
knob device for interconnecting such switch shafts by 
rotation of such knob device so that both of such shafts 
can rotate together in order to operate such switch as 
sembly as a gang switch, and for disconnecting such switch 
shafts from each other by longitudinal movement and 
rotation of such knob device so that such shafts can 
rotate independently from each other in order to operate 
such switch assembly as two separate switches to pro 
vide a compact multifunction electrical switch which 
is simple and reliable in operation. 
A still further object of the present invention is to 

provide an improved electrical switch assembly in which 
at least two switch devices are employed along with a 
control device for interconnecting such switch devices by 
a detent member so that such switch assembly operates 
as a gang switch and for disconnecting such switch de 
vices from each other by disengaging such detent mem 
ber so that such switch assembly can operate as two 
separate switches to provide a compact electrical switch 
assembly which can be operated either as a gangl switch 
or as two separate switches by longitudinal movement 
and rotation of a single switch knob. 

Additional objects and advantages of the present in 
vention will be apparent from the following detailed 
description of preferred embodiments thereof shown in 
the attached drawings of which: 
FIG. 1 is a side elevation of an electrical switch as 

sembly in accordance with the preferred embodiment of 
the present invention; 

FIG. 2 is a front view of the electrical switch assembly 
of FIG. l as viewed from the line 2~2 of FIG. l; 
FIG. 3 is a vertical section view taken on the line 3_3 

of FIG. 1; 
FIG. 4 is a vertical section view taken on the line 4~4 

of FIG. 2; 
FIG. 5 is a horizontal section view taken on the line 

5_5 of FIG. 2; 
FIG. 6 is a vertical Section View taken on the line 

6~6 of FIG. 4; and 
FIG. 7 is a vertical section view taken on the line 

7-7 of FIG. 4. 
A preferred embodiment of the electrical switch as 

sembly of the present invention shown in FIG. 1 includes 
a knob device lil, connected `to a first switch shaft 12, 
a second switch shaft 1d, and a third switch shaft 16. 
The first and second switch shafts 12 and 14 are of a 
hollow tubular construction while the third switch shaft 
16 is in the form of a solid cylindrical rod so that the 
second and third shafts can rotate inside Íthe first shaft 
and the third shaft can also rotate inside the second shaft. 
Each of these shafts actuate diîferent switch devices and 
such switch devices may be of any type whose electrical 
connections can be controlled by the rotation of a switch 
shaft. In the example shown, a first switch device 18 
is actuated by the ñrst switch shaft 12, a second switch 
device 20 is actuated by the second switch shaft 14 and 
a potentiometer 22 including a snap action switch is ac 
tuated by the third shaft 16. The switch and potentiom 
eter 22 is connected to the shaft 16 by a connecting pin 
24 inserted through a hole in the end of shaft 16 and in 
serted in a notch at the end of a shaft 26 forming part 
of the switch and potentiometer 22. The three switch 
shafts 12, 14 and 16 are supported in an L-shaped sup 
port bracket 28 by a sleeve member 30 in which the 
shaft 12 is journaled for rotation and also held against 
endwise movement with respect to such sleeve member. 
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The sleeve member 3h has a screw-threaded end extending 
through the bracket 255. A nut 32 on such end secures 
the `sleeve member in position in the support bracket. 
The support bracket 2S is mounted on an instrument 
chassis by means of a pair of nut, bolt and lock washer 
assemblies 34 so that the switch shafts extend through 
an opening 36 in the control panel 38 of the instrument 
and are connected to the knob device il@ on the front of 
such panel. 

Each of the switch devices lità, 2d and 22 is secured to 
a pair of support rods du extending parallel to the switch 
shafts and equally spaced from opposite sides thereof. 
The switch and potentiometer 22 is attached to such 
support rods by a support plate 32 having a central open 
ing through which an externally threaded bearing sleeve 
¿i3 for `the potentiometer shaft 2o extends. rlfhe sleeve 
43 is secured to the support plate by a nut and lock washer 
assembly de. The plate 42 has a pair of support rod 
openings which enable attachment of such support plate 
to the support rods 4@ by an attaching structure includ 
ing a pair of nut and lock washer assemblies do. The 
attaching structure also includes a first pair of spacer 
sleeves/i8 positioned upon the support rods 4@ between 
the support plate ¿i2 and an alignment plate 5h. ri`he 
alignment plate has a central aperture through which the 
second and third switch shafts M and le extend and also 
has a pair of support rod holes through which support 
rods 4t) extend. The shaft la is journaled in the align 
ment plate 5@ so that the switch shafts 14'. and fio are 
held in alignment with the switch device Ztl and with 
the potentiometer shaft 26. A second pair of spacer 
sleeves 52 on the support rods d@ between the plate 5h 
and the switch device 2@ accurately positions the switch 
device 2h with’respect to alignment plate Sh. 
As shown in FIG. 3, each switch device lâ and 2h in 

cludes an outer annular stationary contact member '54 
supported by the support shafts liti. Thus, each contact 
member 54 has holes in the opposite sides thereof fitting 
the support rods. The shafts 12. and M- have flattened 
sides and each switch device includes an inner rotatable 
contact member 56 in the form of a circular insulating 
plate having a central opening fitting one of the shafts 
12 and 14.'- so as to be keyed thereto. The stationary con 
tact member 54 of each switch device is in the form of a 
plate of insulating material having a plurality of spaced 
contacts 58 mounted thereon for engagement with one 
of two rotatable switch contacts dii mounted on opposite 
sides of the insulating plate of the rotatable contact mem 
ber 56 and positioned to hold the rotary contact member 
with the stationary contact member. Rotation of the 
switch contact 60 changes the electrical connection of the 
switch contacts 58 by their engagement with a switch 
contact projection 62 on rotary contact 60. 

Since both switch devices i8 and 2@ are step switches, 
a step detent mechanism is connected to each of their 
associated switch shafts i2 and llßi. rThe first step detent 
mechanism includes an annular detent plate 64 having a 
plurality of detent holes around the periphery thereof. 
A detent member 6o including a spring arm and a ball 
bea'ring :detent is journaled in the detent plate 64 and has 
a central opening fitting the switch shaft l2 for rotation 
therewith. The detent plate 64 is supported by and held 
stationary by support rods ¿iti which extend through a 
pair of holes in the opposite sides of such detent plate. 
A pair ‘of nuts 68 on the support rods hold the detent 
plate on such rods. A second detent mechanism similar to 
the abovevdeseribed first .detent mechanism has a detent 
member 7d with a central opening fitting the switch shaft 
14. Such detent member is journaled in a detent plate 
72 supported on the support rods 4h. The detent plate 
'72 is accurately spaced from switch plates 2d by a third 
pair of spacer sleeves ‘74 on the rods ‘iii and from switch 
plates i@ by a fourth pair of spacer sleeves '76. The detent 
plate dßiis accurately spaced from switch plates i3 by a 
fifth pair of spacer sleeves 7 3. 
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The knob device l@ `of FIG. 1 is shown in greater de 
tail in FIGS. 2 and 4 to 7. it includes an inner dial 
member d@ made of transparent plastic material having 
a pair of switch position index markers S2 on the under 
surface thereof with a detent hole S4 in the outer surface 
of such dial member. The inner dial member d@ is 
mounted on one end of the first switch shaft l2 and se 
cured thereto by means of a setscrew do extending through 
a hub portion of such dial member which may be pro 
vided with a metal sleeve insert Si; for increased strength. 
Another dial device including an annular member 9i! of 
plastic or other suitable material and a metal bushing 
member 92 is mounted on one end of the second switch 
shaft id. The bushing member 92 is secured to the shaft 
il@ by a setscrew 94E- extending through such bushing. A 
sliding keyway element 96 on the inner surface of such 
knob member connects the knob member to the bushing 
for axial sliding movement of the knob member on the 
bushing. The knob member 9@ is provided with a plastic 
pointer element 9d (PEG. 2) for indicating the angular 
position of such knob member and shaft la» rotated by 
such knob member through the bushing member 92. A 
clearance hole Miti (FlG. 4) is provided through the 
side of the knob member for access lto the setscrew 94. 
Three axially extending, circumferentially spaced, cylin 
drical shaped cavities N2 are provided in the knob mem 
ber 9d. A coiled spring lliifi is positioned in each of the 
cavities liti?. so that one end of each of such springs ex 
tends into contact with the under surface of a radially 
extending flange MP3 on the outer end of the bushing 92. 
A detent pin M6 is positioned within one of the cavities 
M2 and has a projecting end which extends through a 
passageway in the knob member 9h. Such end of the 
pin Een enters a detent hoie Se in dial member d@ when 
the switch is in the position shown in FIG. 4. This de 
tent pin is provided with an intermediate shoulder por 
tion which is engaged by one of lthe coiled springs fihi 
and which engages the bottom of a cavity li‘liZ in the 
switch position shown. The knob member 9@ can be 
moved to the right in FIG. 4 to withdraw the end of the 
pin M6 from the detent hole d4 and such knob member 
can then be rotated independently of the dial member Sti. 
A second dial knob idg of plastic or other material 

having a metal insert if@ is attached to the third switch 
shaft lid by a setscrew M2 extending through such knob 
and such insert. The dial knob ldd is positioned in con 
tact with the exterior surface of the flange w3 of the 
bushing 92 and has a diameter less than the inside cli- 
ameter of the outer portion of the knob member 9@ to 
provide a clearance for such knob member in order that 
it may slide longitudinally along keyway 9o parallel to 
the axis of the three switch shafts. Thus, the knob mem 
ber 9d may be moved to the right ̀ from switch position 
shown in FIG. 4 and in the direction of arrows llllli so 
that it can be rotated clockwise or eounterclockwise as in 
dicated by arrows die in FIG. 2 until detent pin M26 is 
disengaged from detent hole Switch shafts i2 and lid 
are thus disconnected from each other thereby enabling 
switch device 2d to be operated independently of switch 
device lid upon further rotation of knob member 9h. The 
switch shaft Elli can thus be rotated independently of 
switch shaft i2 so that switch devices iii and 2@ function 
as two separate independent switches. The pin like 
rests on the outer surface of the dial Sti during such in 
dependent rotation but any time the knob member Mi 
returns to the position relative to dial titi shown in FIG. 4, 
the switch shafts i2 and M are interconnected by means 
of detent pin iid@ and detent hole Sái- so that such switch 
shafts rotate together and switch devices 13 and 2@ func~ 
tion as a gang switch. 
As it has been previously indicated the electrical switch 

assembly of the present invention mayffor example, be 
used to control the horizontal sweep rates of a cathode 
ray oscilloscope and to select one or both of a pair of 
different sweep generators employed in such oscilloscope 
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so that a time per centimeter index number appearing in 
the window formed ‘by index markers 82 on dial member 
80 indicates the sweep rate of one of the sweep generators 
and the pointer element 98 on knob member 90 indicates 
the sweep rate of the other sweep generator. In the gang 
switch position shown in FIG. 2 the horizontal sweep 
rates of the two sweep generators are the same and as in 
dicated are 50 microseconds per centimeter. However, in 
the unganged positions of detent pin lilo and detent hole 
84 the two sweep generators may be operated at differ 
ent sweep rates so that pointer 98 is at a different setting 
of the time per centimeter scale on control panel 3S than 
index markers 82. The function of the snap action switch 
and potentiometer 22 is to allow a continuously variable 
sweep rate for one of the sweep generators to be controlled 
by rotating the knob 108 between a calibrated position 
Where the potentiometer is switched off and a maximum 
uncalibrated position, indicated by the index mark 11S 
on such knob. Previous cathode ray Oscilloscopes have 
required a separate electrical switch assembly for each 
horizontal sweep generator so that the surface area occu 
pied on the control panel by the previous switches was 
approximately twice that of the electrical switch assembly 
of the present invention. The present electrical switch 
assembly by requiring less surface area on the control 
panel allows additional front panel controls to be ern 
ployed in the oscilloscope so that it is a more versatile 
instrument. 

It will be obvious that various changes can be made in 
the details of the present invention without departing 
from the spirit of the invention. Thus, the switch and 
potentiometer 22 and its associated switch shaft 16 and 
dial knob 168 may be eliminated without effecting the 
operability of the remaining switch assembly. Also, the 
electrical switch assembly of the present invention may 
be used to control other electrical functions than the 
horizontal sweep rate of a cathode ray oscilloscope. ' The 
scope of the present invention should therefore be de» 
termined only by the following claims. 
We claim: 
1. An electrical switch assembly, comprising: 
a pair of switch shafts coaxially supported with the 

first of said shafts having a hollow tubular shape 
and the second of said shafts being mounted for 
rotation inside said first shaft; 

a plurality of switch plates each having a rotatable 
contact member and a stationary contact member; 

means for connecting said switch plates to said shafts 
so that at least one of said switch plates is attached 
to said first shaft and at least one other of said switch 
plates is attached to said second shaft by their ro 
tatable contact members for rotation with said shafts 
to change the electrical connection of the switch con 
tacts; and 

knob means for connecting said first shaft to said 
second shaft by rotation of one portion of said knob 
means so that both of said shafts can rotate together 
in order to operate said switch assembly as a gang 
switch, and for disconnecting said shafts from each 
other by movement parallel to the axis of said shafts 
and rotation of said portion of said knob means so 
that each of said shafts can rotate independently from 
the other in order to operate said switch assembly 
as two separate switches, said knob means including 
a spring biased detent member supported for longi 
tudinal movement with said one portion of said knob 
means. 

2. An electrical switch assembly, comprising: 
a pair of switch shafts coaxially supported with the 

first of said shafts having a hollow tubular shape 
and the second of said shafts being mounted for 
rotation inside said first shaft; 

a plurality of switch devices each having a rotatable 
Contact member and a stationary contact member; 

means for connecting said switch devices to said shafts 
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so that at least one of sai-d switch devices is attached 
to said first shaft and at least one other of said switch 
devices is attached to said second shaft in such a 
manner that the rotatable contact members of said 
switch devices rotate with said shafts to change the 
electrical connections of the switch contacts; 

a first switch position indicating member attached to 
said ñrst shaft; and 

a second switch position indicating member attached 
to said second shaft, with a detent hole in one of said 
indicating members and a detent supported for longi 
tudinal movement with the other of said indicating 
members; and 

means for rotating said indicating members with re 
spect to each other so that said detent will engage 
said detent hole to interconnect said switch shafts 
into the gang switch position, and for moving said 
indicating members away from each other so that 
said detent will be removed from said detent hole to 
disconnect said switch shafts when said indicating 
members are rotated with respect to each other out of 
said gang switch position. 

3. An electrical switch assembly, comprising: 
a pair of switch shafts coaxially supported with the first 

of said shafts having a hollow tubular shape and 
the second of said shafts being mounted for rotation 
inside said first shaft; 

a plurality of switch plates each having a rotatable con 
tact member and a stationary contact member; 

means for connecting said switch plates to said shafts so 
that at least one of said switch plates is attached to 
said first shaft and at least one other of said switch 
plates is attached to said second shaft in such a man 
ner that the rotatable contact members of said switch 
plates rotate with said shafts to change the electrical 
connections of the switch contacts; and 

knob means for interconnecting said first shaft with 
said second shaft by rotation of a portion of said 
knob means so that both of said shafts can rotate 
together in order to operate said switch assembly as 
a gang switch, and for disconnecting said shafts from 
each other by longitudinal movement along the axis 
of said shafts and rotation of said portion of said 
knob means so that each of said shafts can rotate 
independently from the other in order to operate 
said switch assembly as two separate switches, 

sai knob means including a first switch position indi 
eating member attached to said first shaft and a sec 
ond switch position indicating member attached to 
said second shaft, with a detent hole in one of said 
indicating members and a spring biased detent sup 
ported for longitudinal movement and rotation with 
the other of said indicating members at a place so 
that said detent will engage said detent hole to inter 
connect said switch shafts when said indicating 
members are rotated with respect to each other into 
the gang switch position and said detent will be re 
moved from said detent hole to disconnect said 
switch shafts when said other indicating member is 
moved longitudinally away from and rotated with 
respect to said one indicating member out of said 
gang switch position. 
An electrical switch assembly for use in a cathode 

ray oscilloscope, comprising: ' 
a pair of switch shafts coaxially supported with the 

first of said shafts having a hollow tubular shape 
and the second of said shafts being mounted for ro 
tation inside said first shaft; 

`a plurality of switch plates each having a rotatable 
contact member and a stationary contact member; 

means for connecting said switch plates to said shafts 
so that at least one of said switch plates is attached 
to said first shaft and at least one other of said 
switch plates is attached to said second shaft by 
their rotatable contact members for rotation with 
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said shafts to change the electrical connections of 
said contact members; and 

knob means for interconnecting said first shaft with 
said second shaft by rotating said knob means so 
that both of said shafts can rotate together in only 
one relative rotational position of said shafts in 
order to operate said switch assembly as a gang 
switch, and for disconnecting said shafts from each 
other by longitudinal movement and rotation of 
said knob means so that each of said shafts can 
rotate independently from the other in order to 
operate said switch assembly as two separate 
switches, 

said knob means including a switch dial member at 
tached to said first shaft and a switch knob member 
attached to said second shaft, with a detent hole in 
said dial member and a spring biased detent sup 
ported for longitudinal movement and rotation with 
said knob member at a place so that said detent will 
engage said detent hole to interconnect said switch 
shafts when said knob member is rotated with re 
spect to said dial into the gang switch position and 
said detent will be removed from said detent hole Y 
to disconnect said switch shafts when said knob 
member is moved longitudinally along said shafts 
away from said dial member and rotated with re 
spect to said dial member out of said gang switch 
position. 

S. An electrical switch assembly, comprising: 
a pair of switch shafts coaxiaily supported with the 

first of said shafts having a hollow tubular shape 
and the second of said shafts being mounted for ro 
tation inside said said first shaft; 

a plurality of switch mechanisms each having a ro 
tatable contact member and a stationary contact 
member; 

means lfor connecting said switch mechanisms to said 
shafts so that at least one of said switch mechanisms 
is attached to said first shaft and at least one other 
of said switch mechanisms is attached to said second 
shaft in such a manner that the rotatable contact 
members of said switch mechanisms rotates with 
said shafts to change the electrical connections of 
the contact members; 

a first dial device including a dial member having a 
small end portion attached to said first switch shaft 
which extends through said small end portion for 
rotation of said first dial device with said first shaft, 
and a larger end portion having a detent hole in outer 
surface thereof and a switch position index thereon 
for indicating the rotational position of said first 
shaft; 

a second dial device attached to said second switch 
shaft for rotation with said second shaft, said second 
dial device having a hollow knob member with an 
open-ended top portion and a partially closed bottom 
portion having a central opening through said bot 
tom portion so that said second shaft extends through 
said central opening and a plurality of separate cavi 
ties in said bottom portion around said central open 
lng; 

a plurality of springs positioned within said cavities of 
said knob member; 

a detent member positioned within one of said cavities 
so that one end of said detent extends into a hole 
through the bottom of said one cavity and is held 
by the spring in said one cavity so that said one end 
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_ of said pin can move between a first position ex- Y 
tending outward from the exterior surface of said 
knob member into said detent hole of said first dial 
device and a second position substantially even with 
said exterior surface; and 

a bushing member having a small end portion extend 
ing through said central opening in said knob mem 
ber and attached to said second shaft which extends 
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into said small end portion of said bushing, said 
bushing also having a larger end portion which con 
forms to interior of said top portion of said knob and 
engages one end of said springs so that it is spaced 
from the bottom of said knob thereby and which is 
secured to said knob by a sliding key portion so that 
said bushing rotates with said knob and said knob 
may also be moved longitudinally along said bush 
ing. 

6. An electrical switch assembly, comprising: 
a pair of switch shafts coaxially supported with the first 

of said shafts having a'hollow tubular shape and 
the second of said shafts being mounted for rota 
tion inside said first shaft; 

a plurality of switch plates each having a rotatable con 
tact member and a stationary contact member; 

means for connecting said switch plates to said shafts 
so that at least one of said switch plates is attached 
to said first shaft and at least one other of said 
switch plates is attached to said second shaft in such 
a manner that the rotatable contact members of 
said switch plates rotate with said shafts to change 
the electrical connections of the contact members; 

a first dial device including a hollow cylindrical mem 
ber having a small diameter end portion attached 
to said first switch shaft which extends through said 
small end portion for rotation of said ñrst dial de 

Y vice with said ñrst shaft, and a larger diameter end 
portion having a detent hole in outer surface thereof 
and a switch position index thereon for indicating the 
rotational position of said first shaft; 

a second dial device attached to said second switch 
shaft for rotation with said second shaft, said second 
dial device having a cup-shaped knob member with 
a central opening through the bottom thereof through 
which said second shaft extends and a plurality of 
separate cavities in said bottom of said knob member 
yaround said central opening; 

a plurality of coil springs positioned with one of said 
springs within each of said cavities; 

a detent pin positioned within one of said cavities so 
that one end of said pin extends into a hole through 
the bottom of said one cavity and is held by the 
spring in said one cavity so that said one end of said 
pin can move between a first position extending out 
ward from the exterior surface of said knob member 
and a second position inward from said first posi 
tion toward said exterior surface; and 

a hollow cylinder bushing member having a small di 
ameter end portion extending through said central 
opening in said knob member to a point adjacent 
said large end portion of said first dial device and 
attached to said second shaft which extends into 
said small end portion of said bushing, said bushing 
also having a larger diameter end portion which 
conforms to interior of the top of said knob mem 
ber and engages one end of said springs so that it 
is spaced from the bottom of said knob thereby and 
which is secured to said knob by a sliding connec 
tion so that said bushing rotates with said knob and 
said knob may also be moved longitudinally along 
said bushing. 

'7. An electrical switch assembly for a cathode ray 
oscilloscope, comprising: 

a plurality of switch shafts coaxially supported with 
the first and second of said shafts having a hollow 
tubular shape, said second shaft being mounted for 
rotation inside said first shaft and a third shaft be 
ing mounted for rotation inside said second shaft; 

a plurality of switch plates each having a rotatable 
contact member and a stationary contact member; 

means for connecting said switch plates to said shafts 
so that a least one of said switch plates is attached 
to said first shaft and at least one other of said switch 
plates is attached to said second shaft by their ro 
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4tatable contact members for rotation with said shafts 
to 4change the electrical connections of the switch 
contacts; 

a variable resistance connected to said third switch shaft 

a 

so that the value of said variable resistance may be 
changed by the rotation of said third shaft; 
first dial device including a hollow cylindrical mem 
ber having a small diameter end portion attached to 
said first switch shaft which extends through said 
small end portion for rotation of said first dial device 
with said first shaft, and a larger diameter end por 
tion having a detent hole in outer surface thereof 
and a switch position index thereon for indicating 
the rotational position of said first shaft; 
second dial device attached to said second switch 
shaft for rotation with said second shaft, said second 
dial device having a cup-shaped knob member with 
a central opening through the bottom thereof through 
which said second shaft extends and a plurality of 
separate cavities in said bottom of said knob member  
around said central opening; 

a plurality of springs positioned within said cavities; 
a. detent pin positioned within one of said cavities so 

that one end of said pin extends into a hole through 
the bottom of said one cavity and is held by the 
spring in said one cavity so that said one end of said 
pin can move between a first position extending out 
ward from the exterior surface of said knob member 
and a second position substantially even with said 
exterior surface; 
hollow cylindrical bushing member having a small 
diameter end portion extending through said central 
opening in said knob member to a point adjacent 
said large end portion of said first dial device and 

attached to said second shaft which extends into said 
small end portion of said bushing and said bushing 
also having a large diameter end portion which con 
`forms to interior of the top of said knob member and 
engages one end of said springs so that it is spaced 
from the bottom of said knob member thereby and 
which is secured to said knob by a sliding key means 
so that said bushing rotates with said knob member 
but said knob member may be moved longitudinally 
along said bushing; and 

a third dial device including a cylindrical knob element 
attached to said third switch shaft for rotation of 
said third shaft and supported adjacent the outer 
ysurface of said large end portion of said bushing, said 
knob element having an outer diameter which is 
less than the inner diameter of said knob member. 
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