Nov 24, 1953 E. F. GOETZ 2,660,650
RHEOSTAT OPERATING MECHANISH

Filed Feb, 27, 1951

pl 2
VA

HassA

)

RN AwwY:

Inventor:
Ermest F Goetz,

by  Gawt AW

His Attorm eL.



Patented Nov. 24, 1953

UNITED STATES

2,669,650

>

pS

PATENT OFFICE

2,660,650
RHEOSTAT OPERATING MECHANISM

Ernest ¥. Goetz, Schenectady, N. Y., assignor to
General Electric Company, a corporation of

New York

Application February 27, 1951, Serial Ne. 212,982
(CL 201-—48)

13 Claims.
1

This invention relates to operating mecha-
nisms, and more particularly to sequential op-
erating 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-
ating 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-
nigm, and for other reasons. Various operating
mechanisms have been used in the past for this
burpose, however, such mechanisms generally
invelve 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. PFurthermore, 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-
vide a simple and reliable locking arrangement
for use with a sequential operating mechanism,

-for locking one portion while another portion is in

operation.

A more specific objeet of the invention is to
provide a concentrically disposed sequential op-
erating mechanism for two- circular rheostats

which may be interposed between the rheostats in .

order to provide an efficient and compact ar-
rangement for the sequential operation thereof
from g single operating knob. :

These and other objects will be apparent from
the subsequent detailed description of a preferred
empodiment of the invention, while the scope of
of the invention is defined in the appended claims.

In carrying out my invention in one form, I
provide an operating mechanism which has g flat
rotatable member mounted on an operating shaft
with a ball receiving opening through the mem-
ber. A pair of flat rotatable disks are positioned
respectively adjacent opposite surfaces of this
member including the portien having the hall
recelving opening. A stationary member which
ig positioned in part between these disks has a
second ball receiving opening which likewise
communicates with the disks. Hach 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 bair of rheostats respectively to the two disks.
By means of a suitable stop the angular move-
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-~
ated. To obtain sequential operation, the oper-
ating shaft is started from some predetermined
Position cther than the transfer position and is
moved continuously in the proper direction to op~
erate 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.

T'or 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
bair of rheostats arranged for operation by a pre-
ferred form of the invention; ¥ig. 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 8—3 of Fig. 2; while Fig. 4
is another view along the line 3—3 of Tig. 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 10 and
{i which are operated respectively by a pair of
rotatable operating arms 12 and {28, The sequen-
tial operating mechanism for the rheostats is
designated generally by the numeral {4 in this
flgure. An operating knob 5 is provided by
means of which the rheostats 18 and {f can be
operated in sequence by turning the knob through
more than a complete revolution. If desired, the
operating mechanism may he provided with an
enclosure {8 between the rheostats to provide

.mechanical protection and aid in preventing the

accumulation of dirt and other foreign material
on the operating mechanism. :
The operating mechanism is shown in greater
detall in Figs. 2, 3 and 4 of the drawing. The
mechanism in the preferred form illustrated in-
cludes a shaft §7 which is connected to knob i35
and passes through a suitable central opening in
rheostate {&. There is positioned on the shaft
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and connected thereto in a suitable manner such
as by welding or brazing a flat circular disk or
rotatable. member 18 of uniform thickness. Near
its outer edge member {8 is provided with a de-
tent receiving opening 19 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 28 is of
greater diameter than the thickness of member
{8, while opening 19 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 21 and
22 are positioned respectively adjacent the op-
posite flat surfaces of rotatable member (8.
Disks 21 and 22 are of greater diameter than
member {8 and are rotatable about shaft IT.
Disks 21 and 22 preferably have inner surfaces

which are parallel to each other and are parallel ¢

to and equidistant from the surfaces of rotata-
ble member 8. The distance between disks 21
and 22 is somewhat less than the diameter of
ball 20.

Disks 21 is provided with a rectangular pro-
jection 23 which is connected to the operating
arm 12 of rhecstat 10 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 I3 of rheostat Il by

means of pins 26.

A stationary member 30 is positioned concen-
trically around rotatable member {8. The outer
surface of stationary member 3§ 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 2T in order to pro-
vide support for the operating mechanism. The
inner edge of member 30 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 21 and 22 and slight~
1y deeper than the thickness of disks 21 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 31
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 21
and 22. The opening 3{ is preferably circular
and is of slichtly greater diameter than ball
32 to enable the latter to move within opening
3.

Each of disks 21 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 17 which will cause them
to be in register respectively with openings 19
and 31 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 18 and 29, and two inden-
tations 33 being adjacent or in register with
opening 19, while indentations 34 are both ad-
jacent opening 31. Each of the indentations 33
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and 34 is deep enough to receive a portion of
one of the balls 280 and 32, and these balls and
members 18 and 30 and the disks 21 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 21 and 22.

As shown, indentations 33 and 34 are provided
with openings extending entirely through disks
21 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 10. As shown, this
stop member is generally rectangular in con-
fisuration and is secured to stationary member
30 along the top thereof on the surface nearer
to rheostat {0 in a suitable manner such as by a
pair of machine screws 36. Stop member 35 has
a projection 37 which is arranged to engage
projection 23 on disk 21 at both extremes of ro-
tation of the rheostat operating arm so that the
rheostat and the disk 21 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 Il along one side of
the stationary member, being secured thereto
in a suitable manner such as by machine screws
4. Stop member 40 acts as a stop for rheostat
11 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 by means of pins 26.

Disks 21 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 21 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 21 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 I8, as mentioned previously, to aid in

5 maintaining the alignment of disks 2{ and 22.

The operating mechanism is illustrated in Figs.
2 and 8 in what may be termed the transfer posi-
tion. In this position, a rotation of knob I5 in one
direction results in a movement of one rheostat
while the movement of knob 15 in the opposite
direction moves the other rheostat operating arm.
Referring to Fig. 2, if operating knob 15§ is turned
clockwise so that shaft 17T 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 31. 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 Ii is pre-
vented from moving by the engagement of pro-
Jection 25 with stop projection 82, and the en-
gagement of ball 32 with indentation 34 in
disk 22.

The operation of rheostat 10 described in the
breceding paragraph ocecurs because of the ac-
tion of ball 20 on disk 2i. 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 2f and thereby causes disk 21 to
rotate in unison with rotatable member 18. After
a rotation of approximately 90° the position of
ball 20 will be as illustrated in Fig. 4 where it can

.be seen that the ball 29 is in engagement with

the indentation in disk 21, 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 82. This forces ball 20
into the position illustrated in Fig. 4 in operative
engagement with indentation 33 in disk 2{ when

“clockwise rotation beging from the transfer posi-

tion.
After rheostat 10 has been rotated to its ex-
trem clockwise position in which surface 39isin

engagement with stop projection 37, or through a

portion of such a rotation, operating knob 15 may
be turned in the counterclockwise direction to
move rheostat (8 back toward its initial position.
During such counterclockwise rotation disk 22

and rheostat {1 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 21{ due to the
spacing betwe=n the disks in relation to the di-
ameter of the ball. 'This arrangement is also
illustrated in Fig. 4 of the drawing. Tt will be
understood that the engagement of ball 22 with
indentation 34 in disk 22 took place simultane-
ously with the engagement of ball 2¢ with the in-
dentation in the other disk at the stort of the
clockwise rotation. Inasmuch as member 30 in
which ball 32 is retaineq is stationary, disk 22 is
prevented from moving until the mechanism has
bsen returned by counterclockiwise rotation to
the transfer position, .

If counterclockwise rotation is continued be-
yond the transfer position, the balls 29 and 32
reverse simultaneously at the transfer position
and engage respeetively indentation 33 in disk 22
‘and indentation 34 in disk 21, This locks disk

.21 thereby preventing the movement of rheostat

18 and at the same time allows rvheostat I to be
rotated counterclockwise almost one complete
revolution and hack again to the transfer posi-
tion. The reversal of the balls at the transfer
Jbosition during rotation in the counterclockwise
direction is caused by the engagement of surface
38 with stop projection 37 which stops the mo-
tion of disk 2f. The locking action provided by
ball 32 in engagement with indentation 34 in disk
21 then prevents the motion of rheostat 18 dur-
ing continued counterclockwise rotation of knob
15 and during the reverse clockwise motion to the
transfer position.

It will be understood that the angular positions
of openings 19 and 2! 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 15, 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-
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Spectively adjacent

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-
mined position of said mechanism, stop means
breventing 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, and a detent movably positioned in said
cpening for engaging either of said detent en-
gaging means for rotating said one disk when
sald.-member 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 Dositioned 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

sald 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
2 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 sequentia] op-
eration thereof. ‘

3. An operating mechanism comprising, s ro-
tatable member having a detent opening there-
through, a pair of rotatable disks positioned re-
opposite surfaces of said
member 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 mechanism is moved from said posi-
tion whersby 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 flafly disposed rotatable member having
a detent opening therethrough, a pair of flatly
disposed rotatable disks positioned respectively
adjacent opposite surfaces of said member, 2
detent movably positioned in said opening, each
of said disks having detent engaging means on
the inner surface thereof positioned #o register
with said detent opening at a predetermined posi-
tion of said mechanism, stop means for said disks
breventing 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 moving 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 cther
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, twe 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 rheostat 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 bosition
of said mechanism, stop means for said disks
breventing 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 rheostat operating mechanism compris-
ing, a flatly disposed rotatable member of ap-
proximately uniform thickness having a sub-
stantially circular opening therethrough of a
greater diameter than said thickness, an operat-
ing shaft connected to said membsr 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 member 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 open-
ing of approximately the same diameter as said
first opening through said part at a greater dis-
tance than said first opening from said axis, two
substantially spherical balls having 2 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 egual
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 g pair of rotatable rheostat
operating arms respectively to said disks ‘whereby
as said operating shaft is turned in one direction
from said transfer pesition 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 arm 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
sald 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
arm.

ERNEST P. GOETZ.
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