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1. 

3,370,482 
SHAFT CONNECTING ARRANGEMENT 

Siegfried E. Manecke, Indiana, Pa., assignor to Robert 
shaw Controls Company, Richmoid, Wa., a corpora 
tion of Delaware 

Fied Apr. 26, 1965, Ser. No. 450,794 
7 Claims. (CI. 74-564) 

ASTRACT OF THE DISCLCSURE 

An arrangement which permits a single model of con 
trol device such as a switch to be used as a replacement 
for any one of several similar control devices having dif 
ferent operating shaft arrangements. The shaft has a 
control knob receiving head and a body portion which 
extends through a rotatable control such as the contact 
operating element of the switch. Grooves are provided 
adjacent the knob receiving portion of the shaft to re 
ceive a thin washer to prevent movement of the shaft 
in one direction relative to the switch. At the end of the 
shaft opposite the knob is a combined shaft retainer and 
torque transmitting collar. The collar prevents movement 
of the shaft out of the switch and has axially extending 
projections which engage in a recess of the Switch operat 
ing device. The collar is connectable to the shaft with 
a set screw. With this arrangement the shaft can be ad 
justed to any rotational position relative to the switch op 
erating element before the set screw is tightened. This 
permits adjustment of the shaft so indicia of the knob 
corresponds to a position of the operating device. 

This invention relates generally to a control device and 
operating shaft arrangement, and particularly to such an 
arrangement which permits a single model of control de 
vice to be used as a replacement for any one of several 
similar control devices having different operating shaft 
arrangements. 
More particularly, the invention relates to a control 

shaft and replacement switch for home appliances, the 
arrangement being such that the same type of replace 
ment switch can be substituted for similar original equip 
ment switches in several appliances of different models 
and make in which the shaft requirements are different. 

Manufacturers of equipment having control devices 
which require replacement, such as electric switches for 
stoves, refrigerators, and for other home appliances, 
frequently find that the overal cost of the appliance is 
reduced by using the same switch as is used by other 
manufacturers in the industry. The switch is usually made 
by a manufacturer who specializes in switches and Sup 
plies same to the appliance manufacturer for incorpora 
tion in the appliances. The manufacturer of the switch 
thus makes a basic switch and adapts it for use in ap 
pliances of several manufacturers by connecting to the 
switch and operating shaft that satisfies the mounting 
and control knob requirements. The shaft for one manu 
facturer of appliances will be of the proper length for 
attaching an operating knob, will have a knob receiving 
portion to receive the appropriate control knob, and will 
be connected to the switch in the proper angular position 
to maintain alignment between the indicia for the control 
knob and the several positions of the switch. 
The same situation may also arise where an appliance 

manufacturer has different models of stoves which re 
quire a different shaft arrangement for the same switch. 

In either instance the switch supplier provides a Switch 
preassembled with the proper shaft for each of the several 
models and types of appliances of the appliance manu 
facturer. 
When the switch is worn out and requires replacement 
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2 
it is customary to acquire a replacement switch from 
a jobber rather than resort to the time consuming proc 
ess of ordering one from the appliance manufacturer or 
the switch manufacturer. Hence, it is necessary for the 
jobber to carry a large number of switches with preas 
sembled shafts to be able to immediately supply a re 
placement switch for any particular type and model of 
appliance. Since a large inventory requires considerable 
cash outlay, the jobber either does not carry switches 
for certain models of appliances, or carries only one 
for each model and reorders each time a switch is sold. 
The jobber is thus unable to supply a certain type of 
switch, or is unable to supply more than one switch 
of a particular type until his order to the manufacturer 
is filled. 

In accordance with applicant's invention the jobbers 
inventory of replacement switches is vastly reduced, and 
the jobber can supply switches for almost any model and 
make of appliance. The basic concept is to supply a stand 
ard switch and also to supply a plurality of different op 
erating shafts. A selected one of the shafts can then be 
easily attached to the standard switch in accordance with 
one feature of applicant's invention. This arrangement 
allows the jobber to stock only several basic switches 
and perhaps 6 or 8 different operating shafts and still be 
able to fill orders for replacement switches for any of 40 
or 50 different models and makes of appliances. 
As previously mentioned, the basic differences between 

the switches are: 
(1) The length of operating shaft, 
(2) The type of knob receiving portion of the shaft, 

and 
(3) The angular position of the knob receiving portion 

relative to the operating elements of the switch. 
To reduce the number of shafts which the jobber must 

stock all the shafts supplied are at least as long as the 
longest shaft which may be needed and it is merely nec 
essary for the person replacing the switch to remove the 
excess length, if necessary. Although a different shaft is 
required for each of the different control knobs, two or 
three of each type of shaft can be readily stocked by the 
jobber without excessive cash investment because the 
cost of the shaft is only a very small portion of the cost 
of a switch. By virtue of applicant's invention the shaft 
can be adjusted to any predetermined angular position 
relative to the switch so that the indicia of the control 
knob accurately indicate the operating position of the 
switch. 

In view of the foregoing an object of this invention is 
to provide a unique control unit and operating shaft ar 
rangement. 
Another object is a replacement control unit with an 

operating shaft that is adjustable both axially and angu 
larly of the control unit. 
Another object is a unique replacement control unit 

comprised of a switch and shaft which permits the same 
switch to be used in a number of replacement applica 
tions. 
A further object is a unique torque transmitting con 

nection, between an operating shaft and control unit, 
which permits infinitesimally fine angular adjustment of 
the shaft relative to an operating element of the control 
unit. 
A further object is a replacement switch and operating 

shaft assembly which permits axial and angular adjust 
ment of the operating shaft relative to the switch to al 
low a single type of Switch to be used as a replacement 
for a large number of original equipment switches hav 
ing different shaft length and mounting requirements. 

Another and extremely important object is a control 
unit and operating shaft which is inexpensive to manu 
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facture, is adaptable to replace a large number of original 
control units, and is relatively easy to assemble and ad 
just by the person replacing the control unit. 

In order that the manner in which these and other ob 
jects attained, in accordance with the invention, can be 
understood in detail, reference is had to the accompany 
ing drawings, which form a part of the specification, and 
wherein: 

FIGS. 1 and 2 are plan views in section showing prior 
art original switches having different shaft and mounting 
requirements either of which can be replaced in accord 
ance with this invention, with a single replacement switch 
and operating shaft; 

FIG. 3 is a plan view in section showing the switch 
and operating shaft arrangement of this invention; 

FIG. 3A is an enlarged partial view in section taken 
along lines 3A-3A of FIG. 3; 

FIG. 4 is an enlarged front elevational view of a re 
taining ring used to secure the operating shaft against 
axial movement; 

FIG. 5 is an enlarged front elevational view of the 
adjustable torque transmitting connector which also se 
cures the operating shaft against axial movement as shown 
in FIG. 3; 

FIG. 6 is a partial sectional view of the torque trans 
mitting connector taken along line 6-6 of FIG. 5; 
FIG. 7 is a partial view in side elevation showing the 

knob receiving portion of one type of operating shaft; 
FIG. 7A is a front elevational view of FIG. 7; 
FIG. 8 is a partial side elevational view of another 

shaft showing a different type of knob receiving por 
tion; 

FIG. 8A is a front elevational view of the shaft of 
FIG. 8: 
FIG. 9 is a side elevational view of a shaft having still 

another type of knob receiving portion; 
FIG. 9A is a front elevational view of the shaft of 

FIG. 9; 
FIG. 10 is a fragmentary view in front elevation show 

ing one of the angular positions of adjustment of the 
operating shaft relative to the operating element of the 
switch; and 

FIG. 11 is a fragmentary view in front elevation show 
ing the Switch differently oriented and the shaft adjusted 
to another angular position relative to the operating ele 
ment of the switch. 

Referring now to the drawings in detail and particu 
larly to FIGS. 1 and 2 there are shown prior art switches 

and 2 of the general type disclosed in U.S. Patent 
3,110,789, Hild et al., issued Nov. 12, 1963. Switch 1 in 
cludes a contact operating device in the form of a cam 
3 mounted for rotation within an enclosure formed by a 
molded box-shaped casing 4 of electrically insulating ma 
terial. Cam 3 operates contacts (not shown) arranged in 
casing 4 as disclosed in the Hild et al. patent. Casing 4 
has side walls 5 and 6, a rear wall 7, a bottom wall, and 
a top Wall (not shown). An open front end 8 of the cas 
ing is closed by a front cover 9, also of insulating ma 
terial which seats in a recess 10 at the front of the cas 
ing. 
Can 3 has a body portion with reduced diameter, 

cylindrical ends 12 and 13 and a bore 14 which extends 
completely through the cam. Cylindrical ends 12 and 13 
are each coaxial with bore 14 and are mounted in open 
ings 15 and 16 of circular outline, formed respectively in 
front cover 9 and rear wall 7, the opening providing bear 
ings in which the cam is journalled. A transverse shoul 
der 7 on body 1 adjacent cylindrical end 12 prevents 
movement of cam 3 in a direction toward front cover 9. 
Likewise, a transverse shoulder 18 adjacent cylindrical 
end 13 prevents axial movement of cam 3 toward rear 
lwall 7. A coverplate 19 formed of sheet metal has ends 
20 and 2 bent to extend along the outer surfaces of sides 
5 and 6, respectively and are secured thereto to hold 
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Fixed to plate 19 is a threaded bushing 22 having an open 
ing 23 coaxial with opening 14 of cam 3. An operating 
shaft 24 extends through opening 23 of the bushing and 
through opening 14 of the cam. A tip 25 of the shaft pro 
jects slightly beyond rear face 26 of the cam, tip 25 
having a recess 27 with a fiat side face to engage with a 
corresponding flat face on a retaining member 28 having 
sharp prongs 29 which are forced through rear face 26 
into the plastic material of the cam to secure the shaft 
to the cam for rotation therewith. The other end of op 
erating shaft 24 has a knob-receiving end portion 30 with 
a flat longitudinally extending face 3 formed in the shaft 
to receive a control knob (not shown) in torque-trans 
initting relation. 
Switch 2 is substantially identical to switch 1 and has 

an identical cam 3, an identical casing 4, a front cover 9, 
and a front plate 19 with an externally threaded bushing 
22 fixed to the plate. The only differences between the 
switches of FIGS. 1 and 2 is the length of the operating 
shafts and the angular disposition of the knob-receiving 
portions of the respective shafts. Shaft 32 of switch 2 is 
seen to be substantially longer than shaft 24 of switch 1. 
A flat face 33 on operating shaft 32, to receive an operat 
ing knob, is at a position 90 counterclockwise to the 
position of flat face 31 of operating shaft 24. The reason 
for the differences in the shaft arrangement is twofold, 
first, because of the different mounting requirements for 
the switches 1 and 2; and second, because of the different 
operating knobs for the respective switches. As shown in 
FIG. 1, Switch is mounted to a bracket 34 of an appli 
ance, by passing bushing 22 through an opening in the 
bracket and securing same with a nut 35. Knob receiving 
end 30 then extends a predetermined distance beyond a 
face plate 36 of the appliance to receive an appropriate 
control knob in the proper angular position correspond 
ing to the operating position of the switch. 

Referring to FIG. 2 the mounting arrangement for 
Switch 2 includes a bracket 37 and a face plate 38 through 
Which knob-receiving end 39 of shaft 32 extends. It is 
apparent that the distance between bracket 37 and plate 
38 (FIG. 2) is substantially greater than the distance be 
tween bracket 34 and plate 36 (FIG. 1). Therefore, shaft 
32 must project a Substantially greater distance from 
Switch 2 to permit mounting a control knob at the end 39. 
In each of FIGS. 1 and 2 the cam 3 is in the same angular 
operating position as evidenced by the location of a flat 
face 49 of the cam. However, the fiat face 33 of shaft.32 
is at an angular position 90 counterclockwise to flat face 
31 of shaft 24. This difference in angular disposition is 
necessitated by the indicia control knob and indicia which 
the manufacturer supplies with the appliances in which 
the switches are used. Hence, to obtain proper alignment 
between the indicia of the control knob and face plate 
it is necessary that the flat portions of the knob-receiving 
ends of the shafts be properly oriented angularly before 
the shaft is secured to the cam. 

FIG. 3 shows a switch and shaft arrangement 4 which, 
in accordance with this invention can be adapted to re 
place either of the original switches of FIGS. 1 and 2. 
For convenience of understanding elements of the switch 
4 of FIGS. 3 are identified with primed () numerals 
where the elements are identical to like elements of the 
switches 1 and 2. Where there is considerable significant 
difference of structure, new numbers are used. 
As shown in FIG. 3 switch 41 has a casing 4' with side 

was 5’ and 6 and a rear wall 7. A front cover 9' closes 
the front of the casing and is held in place by a sheet 
metal coverplate 42 having sides 43 and 44 bent rear 
wardly to extend adjacent side wallis 5' and 6' of switch 
4. Side wall 5’ has a tapered-lug 45 with a rearwardly 
facing edge 46 and a side wall 6' has a similar tapered 
lug 47 with a rearwardly extending edge 48. Side 43 has 
a lug receiving opening 49 and side 44 has a lug receiving 
opening 50, the openings 49 and 50 being so dimensioned 

front cover 9 in position and fix plate 19 to switch i. 5 and arranged as to engage behind edges 46 and 48 re 
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spectively to hold plate 42 in position on the casing as 
shown in FIG. 3. Such an arrangement simplifies detach 
ably securing plate 42 to the casing since it is merely 
necessary to push the plate over the casing and the sides 
43 and 44 which are somewhat resilient are flexed out 
wardly by lugs 45 and 47 until the lugs seat in openings 
49 and 5 respectively whereupon the sides snap inwardly 
to engage behind edges 46 and 48 and fix the plate to the 
casing. To remove plate 42 it is merely necessary to spring 
the sides outwardly manually to disengage same from the 
lugs, and the plate is then easily removed. 

Fixed to plate 42 is a threaded bushing 51 having a 
central opening 52 which is coaxial with and of approxi 
mately the same diameter as opening 14 of cam 3'. 
Bushing 51 extends in a direction away from casing 4 
and terminates at an annular end face 53. 
The cam 3' has cylindrical ends 2 and 13' which merge 

with body 11’ at shoulder 17' and 18” respectively. Ends 
12' and 13’ extend into openings 15' and 16 respectively 
which serve as bearings to mount cam 3' for rotation 
relative to switch 41. 

Extending through openings 14' and 52 is an operating 
shaft 54. Shaft 54 has a body portion 55 and a knob 
receiving end 56 including a flat face 57 to receive a con 
trol knob in torque transmitting relation. A length of 
body portion 55 extending from knob-receiving end 56 
is provided with a plurality of indentations in the form 
of axially spaced apart grooves 58 cut into the circum 
ference of shaft 54. Each of grooves 58 is of the same 
depth and the distance between adjacent grooves is identi 
cal for the length of the grooved portion of the shaft. 
The diameter of body 55 is such that shaft 54 can be 

easily slid axially into opening 14 of the cam 3. Shaft 
54 is secured to cam 3' by a torque transmitting connecting 
member in the form of a collar 59 which encircles the 
shaft and a retaining member in the form of a retaining 
Iring 60 Snapped into an appropriate one of grooves 58. 

Collar 59 has a cylindrical body 61 having a flat face 
62 at one end and a pair of diametrically spaced axially 
projecting lugs 63 and 64 at the other end. Lugs 63 and 
64 each have curved inner sides 65, and curved outer 
sides 66 each concentric with the axis of a central opening 
67 extending through body 61. The diameter measured 
between outer faces 66 of lugs 63 and 64 respectively is 
somewhat less than the diameter of body 6, and these 
outer surfaces are joined by a beveled shoulder 68. The 
ends of lugs 63 and 64 at inner faces 65 are chamfered 
to provide outwardly flaring surfaces 69. At the other end 
of body 61 opening 65 is similarly provided with a 
countersink 70. The structure of lugs 63 and 64 is best 
visualized by considering the manner in which the lugs 
are formed which comprises forming a collar of the gen 
eral outline shown in FiG. 6 and then milling away the 
material to provide flat faces 71 and 72 on each side of 
lugs 63 and 64. Body 61 is provided with a radially ex 
tending bore 73 which is internally threaded to receive a 
set screw 74. The axis of bore 73 is spaced equidistantly 
circumferentially from each of lugs 63 and 64. 

Retaining ring 60 is of the standard type formed from 
spring metal with relatively thin sections 75 and 76 to 
enhance its flexibility, and inwardly facing curved edges 
77-79 dimensioned to engage and be retained by the 
cylindrical portion of the shaft within one of the grooves 
58 when the retaining ring is snapped into position in a 
groove. 
As best seen in FIGS. 3 and 3A end 3' of cam 3' 

is provided with a pair of slots 80 and 81 which extend 
axially from end face 82. Slots 80 and 81 are diametrically 
opposite each other and have the same cross sectional 
outline and length as lugs 63 and 64. Thus, when shaft 
54 is placed in cam 3' with a retaining ring 60 in the ap 
propriate one of the grooves 58, collar 59 is placed over 
the end of the shaft so that lugs 63 and 64 extend into 
slots 80 and 81, and when set screw 74 is tightened it is ap 
parent that shaft 54 is secured to the cam for rotation 
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6 
therewith. It is to be noted that with the collar secured to 
the shaft axial movement of the shaft away from the switch 
is resisted by the engagement of faces 71 and 72 with end 
face 82 of the cam. Similarly axial movement of the shaft 
54 in the opposite direction is resisted by engagement of 
end face 53 of bushing 51 with the flat side of retaining 
ring 69. 
As previously explained, switch 41 can be used to re 

place either of the switches 1 or 2. Switch 41, as shown in 
FIG. 3 has been assembled to provide a replacement for 
switch 2. In this regard it is to be noted that mounting 
bracket 37' is the same distance from face plate 38' (FIG. 
3) as mounting bracket 37 is from face plate 38 (FIG. 2); 
cam 3 is in the same operating position as cam 3; flat face 
33 occupies the same angular position as flat face 57; and 
hence, switch 41 can be used as shown as a replacement 
for switch 2. 

In practice of this invention a basic switch unit 41 
without shaft 54 secured thereto is supplied to a jobber. A 
plurality of shafts like shaft 54, collars 59, and retaining 
rings 60 are also supplied. When it is necessary to provide 
a replacement for a switch like that of FiG. 2 a shaft 
having the proper knob receiving end is selected and a 
retaining ring 60 is snapped into the appropriate one of 
grooves 58 so that knob receiving end 56 projects the 
proper distance from the front of the casing. Shaft 54 is 
then inserted through cam 3' and collar 59 is slipped over 
the end of the shaft, the outwardly flared surfaces 69 
facilitating alignment of opening 67 with shaft 54. The 
shaft is then marked adjacent the plane of face 62, is 
removed from the cam, and is cut off at the mark. The 
shaft is then reinserted in cam 3' and the collar is again 
positioned so that lugs 63 and 64 extend into slots 80 and 
8. Collar 59 is then rotated manually to rotate cam 3' 
to a predetermined operating position, for example, to a 
position in which the switch is off. Before set screw 74 is 
tightened shaft. 54 is rotated until flat face 57 at knob re 
ceiving end 56 is at its proper angular position for indicia 
on a control knob to align with the corresponding indicia 
on face plate 38' to indicate that the switch is off. Set 
screw 74 is then tightened and the assembled replacement 
switch is then mounted on bracket 37' as shown in FIG. 3 
and is secured by a nut 83 threaded onto bushing 51. 
To provide a replacement for the switch of FIG. 1 

where the distance between bracket 34 and face plate 36 
is very small, the retaining ring 60 would be placed in the 
first one of grooves 58, identified in FIG. 3 as 84. Follow 
ing the previously outlined procedure the excess length 
of the shaft is removed, the shaft is angularly adjusted 
so that control knob on the knob-receiving end is properly 
aligned with its indicia for a particular operating position 
of cam 3', and the set screws 74 is tightened. The fact 
that retaining ring 60 is relatively thin is indeed an ad 
vantage in assembling a replacement switch to replace 
the switch of FIG. 1, since the front face of bushing 22 is 
spaced only a very slight amount from the inner face of 
face plate 36. Hence, if a collar of the same axial length 
as collar 59 is provided there would be insufficient pro 
truding length of shaft to receive the control knob. How 
ever, an axially thin retaining member such as retaining 
ring 60 can be used without difficulty and without inter 
fering with the placement of a control knob on the end 
of the shaft. 

It is to be noted that terminals 85 and 85 are located 
on casing 4 to permit connecting leads 87 and 88 to 
switch 41 without the need for soldering the leads. As 
shown in dotted line in FIG. 2 a mounting bracket 89 
similar to bracket 39 is shown in a position closer to face 
plate 38 than the bracket 37. For proper mounting of 
switch 2 to bracket 89 it is necessary that bushing 22 be 
longer than shown in solid line in FIG. 2. Such increased 
length is shown in dotted line at 90. If a switch with a 
bushing of the length of bushing 22 is used leads 87 and 
88 of the appliance may not be sufficiently long to permit 
the proper connection to terminals 85 and 86 without 
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splicing or replacing the leads. Hence, it is desirable that 
the switch assembly be mounted in the identical position 
as the original Switch to avoid such modification of the 
leads. Therefore, if necessary a plate 42 having sides 43 
and 44 may be provided with a bushing of increased 
length such as portion 90. Since it is a simple matter to 
connect plate 42 to casing 4" (as previously described) it 
is thus apparent that plates 42 of different structure can 
be supplied with Switch 41 to permit adapting the switch 
for unusual mounting conditions as on bracket 89. This 
modified mounting plate assembly is also supplied by the 
jobber to meet the mounting requirements of the original 
Switch. 

Although the shaft 54 having a flat knob-receiving face 
57 has been described as a preferred shaft to use with 
Switch 41, replacement switches for other manufacturers 
of appliances will necessarily require different knob 
receiving ends. Examples of different knob-receiving end 
portions for shafts that can be used with switch 41 are 
shown in FIGS. 7-9A. With reference to FIGS. 7-9 it is 
apparent that each of the shafts is provided with spaced 
apart grooves 58 like the grooves 58 for shaft 54. How 
ever, the knob-receiving ends are different. 
As shown in FIGS. 7 and 7A knob-receiving portion 9 

of shaft 92 is provided with a slot 93 and a flat face 94. 
So that a control knob can be connected to the shaft in 
only one angular position. The slot 93 is provided to in 
crease the flexibility of knob-receiving portion 9; and per 
mit same to be slightly compressed by the knob to assist 
frictionally retaining the knob on the shaft. 
Another shaft arrangement is shown in FIG. 8. Knob 

receiving portion 95 of shaft 96 has an axially extending 
groove 97 of arcuate section as viewed in FIG. 8. A 
retaining spring 98 is connected to portion 95 to assist 
frictionally retaining a knob on the shaft. 
As shown in F.G. 9 a different knob-receiving portion 

may also be used. Here, knob-receiving portion 99 of 
shaft 100 has a pair of flat faces 10 which lie in a plane 
perpendicular to that of a slot 102. Faces Gi can receive 
the hub of a control knob in only one circumferential 
position and in torque transmitting relation. Slot 92 adds 
resiliency to knob-receiving portion 99 to frictionally hold 
the knob on the shaft. 

FIGS. 10 and 11 illustrate but two of the many mount 
ing positions of and angular relationships of control knob 
and shaft, to cam position, for the replacement switch 41 
of this invention. As shown in FIG. 10 the long dimension 
of the rectangular front 63 of casing 4 is horizontal, 
cam 3' has a step 105 in a horizontal plane when the 
switch is off, and a control knob G6 has indicia 07 which 
indicate the switch to be off, or at zero position, by align 
ment with a pointer 168 on a face plate 109 of the ap 
pliance in which the switch is mounted. Shaft 54 has a 
flat face 57 which receives the hub of knob 106 in only 
one circumferential position, shown horizontal, to assure 
that indicia 107 are in proper alignment with pointer 63 
for the of position of cam 3'. It is to be understood that 
the Switch of FiG. 10 is the same as Switch 4 in FIG. 3 
and that the angular position of face 57' is adjusted rela 
tive to the off operating position of cam 3' at the time 
that shaft 54 is assembled to the switch in the manner 
described for the Switch of FG. 3. 

FIG. 11 shows the same switch 4 as FIG. 10 but in 
this instance with front 03 mounted with its long dimen 
sion vertical and with a different control knob it having 
indicia 1:1 to indicate the position of the control knob 
by alignment with a pointer 12. It is to be noted that the 
casing of the switch shown in FIG. 11 is turned 90° 
counterclockwise from the position of FIG. 10. Hence, 
step 105 of cam 3' is vertical in FiG. 11, when the switch 
is off. Because of the indicia of control knob 1:10 and 
the structure of the hub of the control knob it is neces 
sary that flat face 57 of shaft 54' be horizontal for the 
“off” mark of indicia 11 to align with pointer 112 when 
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the Switch is off. Such positioning of face 57 is accom- 5 

8 
plished by loosening set screw 74 to permit adjusting 
shaft 54 circumferentially relative to cam 3’ to align the 
indicia of control knob it with pointer 12. Although 
FIGS. 10 and 11 show only two of the many positions 
of angular adjustment of shaft 54' relative to cam 3, it 
is to be understood that any infinitesimally fine adjust 
nent of the shaft relative to the cam can be obtained by 
adjusting the shaft and then tightening set screw 74. 

Although a preferred embodiment has been shown and 
described it is to be understood that numerous variations 
and modifications can be made without departing from 
the scope of the invention as defined in the appended 
claims. 
What is claimed is: 
1. A shaft and control unit of the type described com 

prising in combination: 
a control unit including a rotatable operating device 

having: 
a shaft receiving opening; 
an operating shaft comprising: 

a body portion dimensioned to be freely ro 
tatably received in said opening of said op 
erating device, and 

a portion adapted to be connected to a torque 
transmitting element; 

a first member connected to said shaft to prevent 
axial movement of said shaft relative to said 
operating device in one direction; 

a Second member connected to said shaft to pre 
vent axial movement of said shaft relative to 
Said operating device in a second direction 
opposite to said first direction; 

Said second member having projections engageable 
With recesses of said operating device to key 
Said operating device and second member to 
gether for simultaneous angular movement; and 

manually actuated means carried by said second 
member to fix said member to said operating 
shaft at any angular position relative to said 
shaft; 

whereby said portion of said shaft adapted to be connect 
ed to a torque transmitting element can be precisely ori 
ented angularly regardless of the rotational position of 
said operating device. 

2. A shaft and control unit in accordance with claim 1 
in which: 

Said portion of said shaft adapted to be connected to 
a torque transmitting element includes a length of 
Said shaft of Suitable cross section adjacent one end 
thereof, to receive a torque transmitting element in 
only one predetermined angular position relative to 
said shaft. 

3. A shaft and control unit in accordance with claim 1 
in which: 

Said operating shaft further includes a plurality of 
grooves formed in said shaft and spaced apart axially 
of said shaft, 

one of Said grooves cooperating with said first member 
to retain same on said shaft. 

4. A shaft and control unit in accordance with claim 
in which: 

said Second member is a collar on said shaft, and 
Said projections extend axially of said shaft from said 

collar. 
5. A shaft and control unit in accordance with claim 1 

in which: 
said means carried by said second member to fix said 
member to said operating shaft is a set screw thread 
ed into Said Second member and engageable with 
said shaft. 

6. A rotary replacement switch arrangement for home 
appliances comprising in combination; 

a rotary Switch unit having a contact operating device; 
an operating shaft including: 

an elongated body portion; and 



3,370,482 
a control knob receiving portion to receive the 

original control knob of the appliance in which 
said Switch unit is installed; 

said contact operating device having an opening there 
through to freely receive said shaft, and said shaft 
being dimensioned to extend beyond the opposite 
ends of the material of said operating device which 
defines said opening to leave said control knob re 
ceiving portion exposed at one end of said operating 
device, and to leave a short portion of shaft exposed 
at the other end of said operating device; 

an axially thin shaft retaining member; 
said body portion of said shaft including axially spaced 

apart indentations to receive said shaft retaining 
member and to retain same against axial movement 
relative to said shaft; 

said retaining member being engageable with a por 
tion of said switch unit to prevent axial movement 
of said shaft relative to said switch unit in one direc 
tion; 

a torque transmitting connection member mounted on 
said short exposed portion of said shaft and connect 
ed to said operating device to transmit torque from 
said shaft to said operating device; and 

manually operable means carried by said connecting 
member to permit angular adjustment of said shaft 
relative to said operating device and to fasten said 
shaft to said operating device; said means being effec 
tive to prevent axial movement of said shaft relative 
to said operating device in a direction opposite to 
said one direction; 

whereby, said shaft can be adjusted angularly relative to 
said operating device to accurately position indicia of a 
control knob placed on said knob receiving portion with 
a corresponding operating position of said operating de 
vice. 

7. A control assembly and shaft arrangement compris 
ing: 

a control assembly having a housing; 
an operating device rotatably mounted in said housing, 

said operating device having: 
an axial opening extending therethrough, and 
an axially exposed recess; 

an operating shaft comprising: 
a knob receiving portion, and 
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a body portion extending axially from said knob 

receiving portion; 
said body portion of said shaft extending through said 

opening in said operating device and being dimen 
sioned to be freely movable within said opening 
both axially and rotatably; 

first means mounted on and connected to said shaft, 
and engageable with said control assembly to prevent 
axial movement of said shaft in one direction; 

second means mounted on and connectable to said 
shaft, and engaging said operating device to prevent 
axial movement of said shaft relative to said oper 
ating device in a direction opposite to said first di 
rection, said second means being spaced from said 
first means and comprising: 

a collar having an opening therein dimensioned to 
freely receive said shaft for relative movement 
both axially and rotatably, 

projecting means on said collar engageable in said 
recess of said operating element to key said col 
lar to said operating element for rotation there 
with, and 

manually operable fastening means on said collar 
to fix said collar to said shaft, at a selected axial 
position in which said projecting means engages 
in said recess, and at any selected rotational posi 
tion of said shaft relative to said collar, 

whereby, said knob receiving portion of said shaft can 
be precisely adjusted to any rotational position relative 
to said operating device and the shaft can then be fixed 
to the operating device for rotation therewith. 
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