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This invention relates to operating mecha 
nisms, and more particularly to sequential op 
eratijing mechanisms for electrical rheostats and 
the like. 

It is often desirable to operate a plurality of 
rheostats in sequence by means of a single oper 
atting mechanism, in order to provide greater ac 
curacy or greater range of control with a single 
operating mechanism, in order to control the cur. 
rent in more than one circuit with a single mecha 
nism, and for other reasons. Warious operating 
nechanisms have been used in the past for this 
purpose, however, Such mechanisms generally 
involve Some sort of manual transfer or shift Such 
as pushing a control knob in, pulling it out, 
changing to a different knob, Or in Some other 
manner deliberately transferring operation from 
one rheostat to another. Furthermore, an in 
terlocking mechanism usually must be provided 
to prevent one rheostat from being operated 
until the other has come to the proper transfer 
point. 

It is an object of my invention to provide an 
operating mechanism which will provide se 
quential action Without a deliberate transferring 
action on the part of the operator. 

It is a further object of the invention to pro 
wide a, Simple and reliable locking arrangement 
for use with a sequential operating mechanism, 

- for locking one portion while another portion is in 
Operation. 
A shore Specific object of the invention is to 

provide a concentrically disposed sequential op 
erating mechanism for two i circular rheostats 
Which may be interposed between the rheostats in 
Ordei to provide an efficient and compact ar 
rangement for the Sequential operation thereof 
from a Single Operating knob. • 
These and other oijects will be apparent from 

the Subsequent detailed description of a preferred 
embodiment of the invention, while the scope of 
of the invention is defined in the appended claims. 

lin carrying out my invention in one form, I 
provide an Operating mechanism which has a flat 
'Otatable thern her mounted on an operating shaft 
With a ball receiving opening through the men 
ber. A pair of fiat rotatable disks are positioned 
i"espectively adjacent opposite surfaces of this 
Rilember including the portion having the ball 
receiving opening. A stationary member which 
is positioned in part between these disks has a 
Second ball receiving opening which likewise 
coin unicates with the disks. Each of the disks 
has a pair of indentations on the inner surface 
Which register respectively. With the ball receiv 
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ing openings in the rotatable member and the 
Stationary member at a transfer position of the 
mechanism. Means are provided for connecting 
a pair of rheostats respectively to the two disks. 
By means of a Suitable stop the angular nove 
ment of the operating member of each rheostat 
is limited to Somewhat less than 360°. When the 
operating shaft is moved in one direction from 
the transfer position, one of the rheostats is 
operated due to the action of the balls on the 
disks, while when the operating shaft is moved 
in the other direction the other rheostat is oper 
atted. To obtain Sequential operation, the oper 
atting shaft is started from Some predetermined 
position other than the transfer position and is 
innoyei continuously in the proper direction to op 
eiate One rheostat throughout all or part of its 
range of movement and then the other rheostat 
throughout all or part of its range of movement. 
When the mechanism is in position for operating 
One of the rheoStatS the Other rheostat is locked 
in position and cannot be rotated. 

For a clearer and more complete understand 
ing of my invention, reference should be had to 
the accompanying drawing, Fig. 1 of which is a 
Side elevation view partly in section showing a 
pair of rheostats arranged for operation by a pre 
ferred form of the invention; Fig. 2 is a sectional 
view along the line 2-2 of Fig. 1; Fig. 3 is a 
diagonal Sectional view of the operating mecha 
lism along the line 3-3 of Fig. 2; while Fig. 4 
is another View along the line 3-3 of Fig. 2 
showing the Operating mechanism in a different 
rotational position. 

Referring to Fig. 1 of the drawing, there is 
Shown a pair of circular type rheoStatS (, ) and 
if which are operated respectively by a pair of 
rotatable Operating arms 2 and 3. The Sequen 
tial Operating imechanism for the rheOStatS is 
designated generally by the numeral A in this 
figure. An operating knob 5 is provided by 
meam S of Which the rheoStatS ) and f can be 
Operated in Sequence by turning the knob through 
more than a complete revolution. If desired, the 
Operating mechanisin may be provided with an 
enclosure 6 between the rheostats to provide 
mechanical protection and aid in preventing the 
& C3unulation of dirt and other foreign material 
on the operating mechanism. 
The operating mechanism is shown in greater 

detail in Figs. 2, 3 and 4 of the drawing. The 
nechanism in the preferred form illustrated in 
cludes a shaft 57 which is connected to knob is 
and passes through a suitable central opening in 
rheostate 3. There is positioned on the shaft 



2,660,650 

and connected thereto in a suitable manner Such 
as by welding or brazing a flat circular disk or 
rotatable. Inernber 8 of uniform thickneSS. Near 
its outer edge member 8 is provided with a de 
tent receiving opening 9 which extends through 
the rotatable member. In this opening is posi 
tioned a detent 20 which in this preferred form 
of the invention is a Spherical ball of metal or 
other Wear resistant material. The ball 20 is of 
greater diameter than the thickness of member 
8, While Opening 9 is circular and of slightly 

greater diameter than ball 20 so that the latter is 
movable Within the opening. 
A pair of flat circular rotatable disks 2 and 

22 are positioned respectively adjacent the op 
posite flat Sul'faces of rotatable member 8. 
DiskS 2 and 22 are of greater diameter than 
member 8 and are rotatable about shaft T. 
Disks 2 and 22 preferably have inner surfaces 
Which are parallel to each other and are parallel 2 
to and equidistant from the surfaces of rotata 
ble member 8. The distance between disks 2 
and 22 is somewhat less than the diameter of 
ball 20. 

Disks 2 is provided with a rectangular pro 
jection 23 which is connected to the operating 
arm 2 of rheostat || 0 in a Suitable manner such 
as by a pair of pins 24. Disk 22 has a similar 
rectangular projection 25 which may be con 
nected to operating arm 3 of rheostat f by : 
means of pins 26. 
A Stationary member 30 is positioned concen 

trically around rotatable member 8. The outer 
Surface of stationary member 30 is rectangular, 
corresponding to the cross-section of enclosure 
6, and may be secured to the enclosure by means 

of a pair of machine screws 27 in order to pro 
vide support for the operating lunechanism. The 
inner edge of member 36 is circular, and has a 
radially inwardly extending flange 28, the inner 
Surface of which forms a circle which is slightly 
greater in diameter than member 8. Flange 28 
forms a pair of circular shoulder portions 29 
on stationary member 30 which are of slightly 
greater diameter than disks 2i and 22 and slight 
ly deeper than the thickness of disks 2 and 22 
So that the latter are nested within stationary 
member 30. Flange 28 is preferably of approxi 
mately the same or slightly greater thickness 
than member 8. 

Flange 28 has a detent receiving opening 3 
in which a detent 32 is movably positioned. In 
this case, as with the rotatable member 8, the 
detent is preferably a spherical ball. Ball 32 
is of greater diameter than the thickness of 
flange 28 and also of greater diameter than the 
distance between the inner Surfaces of disks 2 
and 22. The opening 3 is preferably circular 
and is of slightly greater diameter than ball 
32 to enable the latter to move within opening 
3. 

Each of disks 2 and 22 is provided with a 
pair of detent engaging means such as indenta 
tions 33 and 34 on the inner surface thereof 
at a distance from shaft which will cause them 
to be in register respectively with openings 19 
and 3 at predetermined rotational positions of 
the disks and member 8. These indentations 
are positioned on the disks so that at a pre 
determined transfer position all four are in reg 
ister respectively with the corresponding detent 
openings in members i 8 and 30, and two inden 
tations 33 being adjacent or in register with 
opening 9, while indentations 34 are both ad 
jacent opening 3. Each of the indentations 33 
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and 34 is deep enough to receive a portion of 
one of the balls 20 and 32, and these balls and 
members 8 and 30 and the disks 2 and 22 are 
so proportioned that when a ball is positioned 
in engagement with an indentation in One of the 
disks it does not interfere with the movement 
of the other disk. That is, the depth of the 
indentations is approximately equal to or slight 
ly greater than the difference between the di 
ameter of the balls and the distance between 
the inner surfaces of disks 2 and 22. 
As shown, indentations 33 and 34 are provided 

with openings extending entirely through disks 
2 and 22. Such openings are not essential for 
the operation of the mechanism but reduce the 
likelihood of foreign material accumulating in 
the indentations 33 and 34 and interfering with 
the operation of the mechanism. 
The operating mechanism is provided with a 

stop member 35 for rheostat ? 0. As shown, this 
stop member is generally rectangular in Con 
figuration and is secured to stationary member 
30 along the top thereof on the Surface nearer 
to rheostat ( 0 in a Suitable manner SUCCh aS by a 
pair of machine screws 36. Stop member 35 has 
a projection 37 which is arranged to engage 
projection 23 on disk 2 at both extremes of ro 
tation of the rheostat operating arm So that the 
rheostat and the disk 2 may be rotated slightly 
less than a complete revolution. In the posi 
tion shown in Fig. 2, projection 37 engages a 
surface 38 of projection 23, while at the other 
extreme of rotation projection 37 engages Sur 
face 39. 
The operating mechanism also includes a Sec 

ond stop member 40 which, as shown, is identical 
with stop member 35. Stop member 40 is po 
sitioned on the surface of stationary member 30 
which is nearer rheostat f along One side of 
the stationary member, being secured thereto 
in a suitable manner such as by machine Screws 
4 f. Stop member 40 acts as a stop for rheostat 

at both extremes of its travel of a little less 
than a complete revolution in the same manner 
as stop 35 does for rheostat 10. As shown by 
the dashed lines in Fig. 2, stop 40 has a projec 
tion 42 which engages projection 25 on disk 22 
and thereby limits the motion of this disk which 
is connected to rheostat operating arm 3 of 
rheostat i i by means of pins 26. 

Disks 2 and 22 are retained on shaft T in 
rotatable relation therewith in a suitable man 
ner such as by a pair of rings 43 and 44. As 
illustrated, additional retaining means for aiding 
in maintaining alignment of disks 2 and 22 
are provided by a plurality of machine screws 
45 and washers 46 which are positioned on both 
surfaces of stationary member 30. Additional 
retaining means for the disks are also provided 
by stop member 35 for disk 2 l and stop mem 
ber 40 for disk 22 along the top and Side re 
spectively of the mechanism. Flange 28 may 
also be made slightly greater in thickness than 
member 8, as mentioned previously, to aid in 
maintaining the alignment of disks 2 and 22. 
The operating mechanism is illustrated in Figs. 

2 and 3 in what may be termed the transfer posi 
tion. In this position, a rotation of knob is in one 
direction results in a movement of one rheostat 
while the movement of knob 5 in the opposite 
direction moves the other rheostat operating arm. 
Referring to Fig. 2, if operating knob 5 is turned 
clockwise so that shaft f is rotated clockwise, 
disk 2 will be rotated clockwise so that Surface 
38 of the projection on this disk leaves stop pro 
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jection 37. Rotation can be continued in this di 
rection until surface 39 on the projection 23 en 
gages Stop projection 37 after almost a complete 
revolution. In the meantime, rheostat f is pre 
vented from moving by the engagement of pro 
jection 25 with stop projection 32, and the en 
gagement of ball 32 with indentation 34 in 
disk 22. 
The Operation of rheostat ?0 described in the 

preceding paragraph occurs because of the ac 
tion of ball 20 on disk 2. As soon as clockwise 
rotation is begun from the position shown in Fig. 
2, ball 20 moves into engagement with indenta 
tion 33 in disk 2 and thereby causes disk 2 to 
rotate in unison with rotatable member 8. After 
a rotation of approximately 90° the position of 
ball 29 will be as illustrated in Fig. 4 where it can 
be seen that the ball 2 is in engagement with 
the indentation in disk 2 , but is in a position to 
move freely along the surface of the other disk 
22. As stated above, the motion of disk 22 is 
prevented by the engagement of the projection 
25 with stop projection 42. This forces ball 20 
into the position illustrated in Fig. 4 in operative 
engagement with indentation 33 in disk 2 when 
clockwise rotation begins from the transfer posi 
tion. 
After rheostat it has been rotated to its ex 

trem clockwise position in which surface 39 is in 
engagement with stop projection 3, or through a . 
portion of such a rotation, operating knob 5 may 
be turned in the counterclockwise direction to 
move rheostate back toward its initial position. 
During Such counterclockwise rotation disk 22 
and rheostat are still prevented from moving 
by ball 32 which is engaged with indentation 34 
in disk 22, while at the same time stationary ball 
32 allows free movement of disk 2 due to the 
spacing between the disks in relation to the di 
ameter of the ball. This arrangement is also 
illustrated in Fig. 4 of the drawing. It will be 
understood that the engagement of ball 32 with 
indentation 34 in disk 22 took place simultane 
ously with the engagement of ball 20. With the in 
dentation in the other disk at the start of the 
clockwise rotation. Inasmuch as member 30 in 
which ball 32 is retained is stationary, disk 22 is 
prevented from moving until the mechanism has 
been returned by counterclockwise rotation to 
the transfer position. 

If counterclockwise rotation is continued be 
yond the transfer position, the balls 29 and 32 
reverse sinliltaneously at the transfer position 
and engage respectively indentation 33 in disk 22 
and indentation 33 in disk 2. This locks disk 
2 thereby preventing the movernent of rheostat 

and at the same time allows rheostat to be 
rotated counterclogikwise almost one complete 
revolution and back again to the transfer posi 
tion. The reversal of the balls at the transfer 
position during rotation in the counterclockwise 
direction is caused by the engagenent of Surface 
38 with stop projection 3 which stops the no 
tion of disk 2 f. The locking action provided by 
ball 32 in engagement with indentation 34 in disk 
2 then prevents the motion of rheostat 9 dur 
ing continued counterclockwise rotation of knob 
5 and during the reverse clockwise notion to the 

transfer position. 
It will be understood that the angular positions 

of openings 19 and 3 are not critical, and they 
can have any relative angular relation providing 
the four detent engaging means on the disks are 
arranged to be in register simultaneously with 
their respective openings at the transfer position 
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of the mechanism. As shown in Fig. 2, the two 
detent openings are disposed on opposite sides of 
the axis of rotation at the transfer position. This 
arrangement, while providing for effortless trans 
fer of the balls from disk to disk, has the advan 
tage of equalizing the axial stresses on the disks 
at the transfer position. 

If operation is begun at either extreme of rota 
tion of knob 5, or at an intermediate point other 
than the transfer position, it will be seen that the 
mechanism will operate the two rheostats in Se 
quence without any sort of manual adjustment 
or shift at the transfer point. A Smooth effort 
less transfer from one rheostat to the other at 
the transfer position is automatically effected 
merely by continued rotation of the knob. At 
the same time, one rheostat is locked and Can 
not be moved while the other is in operation. 
While I have illustrated and described my in 

vention in a preferred form for the operation of 
a pair of rheostats in sequence, it will be readily 
understood that it is not limited thereto but may 
be used with equal facility for the operation of 

It will be understood, therefore, 
that modifications may be made in my invention, 
and I intend to cover by the appended claims any 
such modifications which fall within the true 
spirit and scope of my invention. 
What is claimed is: 
1. An operating mechanism comprising, a ro 

tatable member having a detent opening there 
... through, a pair of rotatable disks positioned re 

(50 

spectively adjacent opposite surfaces of Said 
member in substantially parallel relation there 
with, detent engaging means positioned on the 
inner surface of each of said disks in position to 
register with said detent opening at a predeter 
inined position of said mechanism, stop means 
preventing One disk fron rotating in One direc 
tion beyond said position and the other disk fron 
rotating in the other direction beyond said posi 
tion, and a detent movably positioned in said 
Opening for engaging either of said detent en 
gaging means for rotating said one disk when 
Said. Inenber is rotated in one direction and said 
other disk when said member is rotated in the 
Other direction. - 

2. A. Sequential operating mechanism for two 
devices comprising, a flatly disposed rotatable 
member having a detent opening therethrough, a 
pair of flatly disposed disks rotatable about the 
Same axis as said member positioned respectively 
adjacent Opposite Surfaces of said member in sub 
stantially parallel relation therewith, a pair of de 
tent engaging means positioned respectively on 
the inner surfaces of said disks at a distance from 
Said axis... equal to the distance from the axis 
of Said detent opening, the detent engaging 
means on both disks being positioned so that 
both are in register with the detent opening at 
a predetermined transfer position of said mecha 
nism, a detent movably positioned in said opening 
for Operatively engaging either of said detent 
engaging means to cause the rotation of the disk 
asSociated therewith when said member is ro 
tated, and means connecting said disks respec 
tively to said two devices for the sequential op 
eration thereof. 

3. An Operating mechanism comprising, a ro 
tatable member having a detent opening there 
through, a pair of rotatable disks positioned re 
Spectively adjacent opposite surfaces of said 
nelnber in Substantially parallel relation there 
With, a second member positioned at least in part, 
between Said disks and having a second detent 
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opening through said part, two detents movably 
positioned respectively in said openings, and a 
pair of detent engaging means on the inner sur 
face of each said disk in position to register re 
Spectively with said detent openings at a prede 
termined relative position of said rotatable mem 
ber and each said disk. 

4. An operating mechanism comprising, a ro 
tatable member having a detent opening there 
through, a pair of rotatable disks positioned re 
Spectively adjacent opposite surfaces of said 
member in substantially parallel relation there 
with, a second member positioned in part between 
said disks and having a second detent opening 
through said part, and two detents movably 
positioned respectively in said openings, each of 
Said disks having a pair of detent engaging in 
dentations on the inner surface thereof for en 
gaging respectively the two detents, all four in 
dentations being positioned to register simulta 
neously with the corresponding detent openings 
at a predetermined position of said operating 
mechanism. 

5. An operating mechanism comprising, a flatly 
disposed rotatable member having a detent open 
ing therethrough, a pair of flatly disposed disks 
rotatable about the same axis as said member 
positioned respectively adjacent opposite Surfaces 
of Said member in substantially parallel relation 
therewith, a second member positioned in part : 
between said disks and having a second detent 
opening through said part at a greater distance 
from Said axis than the opening in said rotatable 
member, two detents movably positioned respec 
tively in said openings, a pair of detent engaging 
means on the inner surface of each said disk at 
distances from said axis equal respectively to the 
distances from said axis of said detent openings, 
the detent engaging means on both disks being 
positioned so that all four such means are in reg 
ister with the corresponding detent openings at 
predetermined positions of said disks and said 
members corresponding to a predetermined 
transfer position of said mechanism. 

6. An operating mechanism comprising, a flatly 
disposed rotatable member having a detent open 
ing therethrough, operating means connected to 
said rotatable member, a pair of flatly disposed 
rotatable disks positioned respectively adjacent 
opposite surfaces of said rotatable member for ; 
rotation about the same axis as said member, a 
second relatively fixed member positioned in part 
between said disks and having a second detent 
opening through said part at a greater distance 
than said first detent opening from said axis, two : 
detents movably positioned respectively in said 
openings, each of said disks having a pair of de 
tent engaging means on the inner surface thereof 
at distances substantially equal respectively to 
the distances of said detent openings from said 
axis, said engaging means being positioned on 
said disks so that all four Such means are in reg 
ister simultaneously with their respective detent 
openings at a predetermined position of Said 
mechanism, and stop means for said disks pre 
venting one disk from rotating in one direction 
beyond said position and the other disk from ro 
tating in the other direction beyond said posi 
tion, 

7. An operating mechanism comprising, a flatly 
disposed rotatable member of Substantially uni 
form thickness having a substantially circular 
opening therethrough of greater diameter than 
said thickness, a pair of flatly disposed rotatable 
disks positioned respectively adjacent opposite 
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surfaces of said rotatable member in substantially 
parallel relation therewith, a second member of 
approximately the same thickness as said rotat 
able member positioned at least in part between 
Said disks and having a Second substantially cir 
cular opening of greater diameter than said 
thickness through said part, two balls of greater 
diameter than said thickness but of smaller di 
ameter than said openings movably positioned 
respectively in said openings, a pair of indenta 
tions on the inner surface of each disk each for 
receiving a portion of a ball, each such pair be 
ing arranged to register respectively with said 
two openings at predetermined positions of the 
disk and said members. 

8. An operating mechanism comprising, a flatly 
disposed rotatable member of approximately uni 
form thickness having a substantially circular 
opening therethrough of greater diameter than 
Said thickness, a pair of flatly disposed rotatable 
disks positioned respectively adjacent opposite 
Surfaces of Said rotatable member in substantially 
parallel relation therewith for rotation about the 
Same axis as said member, a second member of 
approximately the same thickness as said first 
member positioned in part between said disks 
and having a Second Substantially circular open 
ing of greater diameter than said thickness in said 
part at a greater distance from said axis than said 
first Opening, two Substantially spherical balls of 
greater diameter than said thickness but smaller 
diameter than said openings positioned respec 
tively in Said openings, each of said disks having 
a pair of indentations on the inner surface thereof 
at distances from said axis Substantially equal 
respectively to the distances of said openings from 
the axis, each of said indentations being suitable 
for receiving a portion of one of said balls, said 
indentations being positioned on said disks so 
that all four indentations are in register simul 
taneously with their respective openings at a 
predetermined position of said mechanism. 

9. An operating mechanism comprising, a flatly 
disposed rotatable member of approximately uni 
form thickness having a substantially circular 
Opening therethrough, operating means connected 
to said rotatable member, a pair of flatly disposed 
rotatable disks positioned respectively adjacent 
Opposite Surfaces of Said rotatable member in 
Substantially parallel relation with said member 
and with each other for rotation about the same 
axis as Said member, a second relatively fixed 
member of approximately the same thickness as 
said first member positioned in part between said 
disks and having a second substantially circular 
opening through said part, said second opening 
being at a greater distance than said first opening 
from Said axis, the two openings having ap 
proximately equal diameters and said diameters 
being greater than the distance between said 
disks, two substantially spherical balls of greater 
diameter than said distance between disks but 
of Smaller diameter than said openings positioned 
respectively in said openings, each of said disks 
having a pair of indentations on the inner sur 
face thereof at distances substantially equal re 
Spectively to the distances of said openings from 
the axis, each of said identations being suitable 
for receiving a portion of one of said balls, said 
openings being positioned on said disks so that 
all four indentations are in register simultane 
ously with their respective openings at a predeter 
mined position of said mechanism, and stop 
means for said disks preventing one disk from 
rotating in one direction beyond said position and 
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the other disk from rotating in the other direc 
tion beyond said position, said balls moving into 
engagement, respectively with different disks 
when said mechanisia is moved from Said posi 
tion whereby when said member is rotated in 
one direction by said operating means one of 
said disks is rotated in One direction and the 
other disk is locked against movement and When 
said member is rotated in the other direction 
said other disk is rotated in the other direction 
and said one disk is locked against movement. 

10. A rheostat operating mechanism compris 
ing, a fiatly disposed rotatable member having 
a detent opening therethrough, a pair of flatly 
disposed rotatable disks positioned respectively 
adjacent opposite Surfaces of Said member, a 
detent movably positioned in Said Opening, each 
Of Said disks having detent engaging means on 
the inner Surface thereof positioned to register 
with said detent opening at a predetermined posi 
tion of Said mechanism, stop means for said disks 
preventing one disk from rotating in One direc 
tion beyond said position and the other disk from 
rotating in the other direction beyond said posi 
tion, Said detent noving into engagement with 
One disk for the rotation thereof when said 
member is rotated in One direction from Said posi 
tion and with the other disk for the rotation 
thereof when the member is rotated in the other 
direction, and means for connecting a pair of 
rheostats respectively to Said disks. 

11. A rheOStat Operating mechaniSm COmpris 
ing, a rotatable member having a detent opening 
therethrough, a pair of rotatable disks posi 
tioned respectively adjacent opposite surfaces of 
said member, a Second member positioned at 
least in part between Said disks and having a 
Second detent opening through said part, two de 
tents positioned respectively in said openings, 
each of Said disks having a pair of detent engag 
ing means On the inner Surface thereof arranged 
to register respectively with said detent open 
ings at a predetermined relative position of the 
disk and Said member, and means for connect 
ing a pair of rheostats respectively to said disks. 

12. A l'heostat Operating mechanism compris 
ing, a flatly disposed rotatable member having a 
detent opening therethrough, operating means 
Connected to Said rotatable member, a pair of 
flatly disposed rotatable disks positioned respec 
tively adjacent opposite surfaces of said rotatable 
member for rotation about the Same axis as said 
member, a Second member positioned in part 
between Said disks and having a second detent 
Opening through Said part at a greater distance 
than said first detent opening from said axis, two 
detents movably positioned respectively in said 
openings, each of Said disks having a pair of 
detent engaging means on the inner surface 
thereof at distances Substantially equal respec 
tively to the distances of said detent openings 
from the axis, Said receiving means being posi 
tioned on said disks So that all four such means 
are in register simultaneously with their respec 
tive detent openings at a predetermined position 
of said mechanism, Stop means for said disks 
preventing One disk from rotating in one direction 
beyond Said position and the other disk from 
rotating in the other direction beyond said posi 
tion, and means for connecting a pair of rheo 
stats respectively to said disks for sequential oper 
ation by said mechanism. 
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13. A l'heoStat operating mechanisim compris 

ing, a fiatly disposed rotatable member of ap 
proximately uniform thickness having a sub 
Stantially circular opening therethrough of a 
greater diameter than said thickness, an operat 
iing Shaft connected to said member and con 
taining the rotational axis thereof, a pair of 
approximately circular fiatly disposed rotatable 
disks of approximately equal diameters posi 
tioned in Substantially parallel relation adjacent 
respectively the opposite surfaces of said rotat 
able rheinber for rotation about the same axis 
as said member, a second relatively fixed member 
of approximately the Same thickneSS as Said first 
neringer positioned in part between said disks 
and having a Second Substantially circular open 
ing Of apprOXinately the Same diameter as Said 
first opening through said part at a greater dis 
tailice than said first opening from said axis, two 
Substantially Spherical balls having a greater 
diameter than said thickness but a smaller 
diameter than Said openings movably positioned 
respectively in said openings, each of said disks 
having a pair of indentations on the inner sur 
faces thereof at distances substantially equal 
respectively to the distances of said openings 
from Said axis, each of Said indentations being 
Suitable for receiving a portion of one of said 
balls, Said indentations being located on said 
disks So that all four such indentations are in 
register simultaneously with their respective 
Openings at a predetermined transfer position of 
Said mechanism, a stop for one of said disks pre 
venting it from rotating in one direction beyond 
Said transfer position, a second stop for the other 
disk preventing it from rotating in the other 
direction beyond Said transfer position, and 
means for Connecting a pair of rotatable rheostat 
Operating ariins respectively to said disks whereby 
as Said operating shaft is turned in one direction 
from Said transfer position a first one of said 
rheostat Operating arms is rotated by the engage 
ment of the ball in said first opening with the 
Corresponding indentation on the disk connected 
to said first arin while the second ball positioned 
in Said fixed member engages the corresponding 
indentation in the Second disk and locks it and 
the Second arm, and when said shaft is rotated 
in the other direction from Said transfer position 
Said first ball engages said second disc and 
thereby rotates it and Said second rheostat oper 
ating arm while said second ball engages the first 
disk thereby locking it and Said first rheostat 
3. ??. 

ERNEST P. GONETZ. 
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