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8 Claims.

1

The invention relates to controllers for dental
engines and the like, the controller being a foot
operated electrical controller by the use of which
‘the electric power fed to the reversible electric
motor which drives the dental engine or other
apparatus has its characteristics changed to
cause the motor to run selectively, in any one
of usually four speeds forward and four speeds
backward or reverse.

The invention furthermore relates to such a
controller including an actuating lever oscillat-
able about a vertical axis from which the lever
extends radially and horizontally, and the lever
having usually two opposite pedal extremities to
one of which in use pressure is applied by the side
of a foot of the dentist or other operator.

Such a controller is furthermore arranged for
operation with either “detent on” or “detent off.”
In operation with “detent on,” when the actuat-
ing lever is swung from neutral to any position of
the controller contacts for any speed forward or
reverse, detent and depression means operative
between the lever and a stationary part of the
controller serve to maintain the lever at such po-
sition until released by another foot pressure of
the dentist. In operation with “detent off,” the
actuating lever is swung to any speed position of
the controller contacts by the foot pressure of
the dentist opposing spring pressure urging the
actuating lever to neutral, and the foot pressure
of the dentist is always opposing the spring pres-
sure.

In controllers of the above described type, prior
to the present invention friction between moving
and stationary parts made necessary in their use
the application of foot pressures to the pedals
which have been undesirably high and have thus
annoyed the dentist operators.

Furthermore in controllers of the above de-
scribed type, prior to the present invention the
construction and arrangement of parts has been
complicated, with the result that the production
and maintenance of such controllers has been
difficult and time consuming,

The objects of the present invention include
the' provision of an improveg controller of the
above described type and having a construction
and arrangement of parts such as to minimize
friction between moving and stationary parts, so
as to minimize the foot pressure required for the
operation of the improved controller.

Further objects of the present invention in-
clude the provision of an improved controller of
the:-above described type, and including moving
and stationary parts with minimized friction
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therebetween, and having a simplified construec-
tion and arrangement of parts whereby the im-
proved controller may be more easily and rapidly
produced and maintained than prior controllers
of the same general type.

The foregoing and other objects are attained
by the electrical controller, parts, combinations,
and sub-combinations, which comprise the pres-
ent invention, the nature of which is set forth in
the following general statement, and preferred
embodiments of which, together with their mode
of use, are set forth by way of example in the
Tollowing description, and which are particular-
ly and distinctly pointed out and set forth in the
appended claims forming part hereof.

The nature of the improved electrical control-
ler for dental engines and the like of the present
invention may be stated in general terms as in-
cluding a base, a unitary controller assembly
separably mounted on the base, and a downward-
ly opening shell cover for the controller assem-
bly and the base, the shell cover being separably
secured to the base.

The unitary controller assembly includes, in
combination with other parts, a lower laterally
extending bearing plate including a horizontal
reference plane which may be a flat upper or
lower surface of the bearing plate. In the bhear-
ing plate there is centrally mounted g bearing
having a cylindric bore whose axis is vertical with
respect to the horizontal reference plane, and the
bearing also having upper and lower end surfaces,
the internal surfaces of the cylindric bore in-
cluding radial bearing surfaces, and the upper
and lower end surfaces constituting thrust bear-
ing surfaces. A tubular stub shaft is journalled
in the bore of the bearing, and on the lower end
of the stub shaft is secured the controller actu-
ating lever which has upper thrust bearing sur-
faces abutting the lower end thrust bearing sur-
faces of the bearing. On the upper end of the
stub shaft is secured a contact mounting bar ex-
tending radially from opposite sides of the verti-
cal axis of the bearing and stub shaft, and the
contact mounting arm has lower thrust surfaces
abutting the upper end thrust surfaces of the
bearing.

The controller actuating lever extends radially
on opposite sides of the vertical axis of the bear-
ing and the stub shaft, and an elongated flat
spring has one end loosely secured to one side
arm of the actuating lever. Centrally in the
elongated flat spring there is formed an open-
ing, and at the other end of the elongated flat
spring there is formed a notch having a connec-
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tion with the lower end of a detent pin which is
vertically slidable in a slide bearing tube mounted
on the other actuating lever arm. The upper end
of the slide bearing tube is counterbored and
forms a pocket in which is contained a detent
ball which rests on the detent pin.

The bearing plate has formed therein a plu-
rality of arcuately spaced detent apertures which
are radially spaced from the vertical axis of the
bearing and stub shaft the same distance as the
detent ball, the detent ball being adapted, when
the controller is in the “detent on” setting, for
engagement and disengagement with any of the
detent apertures of the bearing.

For changing the setting of the controller from
“detent on” to “detent off,” a release rod is slid-
ably mounted in the central bore of the tubular
stub shaft, and the lower end of the release rod
extends below the stub shaft and through the cen-
tral opening in the elongated flat spring with
which the lower end of the release rod has a sup-
porting connection.

A contact plate is located above the bearing
plate and supported thereon, and the contact
plate has a central opening therein. On the top
of the contact plate is secured a cam bracket hav-
ing a central circular track cam which has an
opening therein. The upper end of the release
rod extends through the central opening in the
contact plate and in the cam bracket, and on the
upper extremity of the release rod there is remov-
ably secured a handle. Interposed between the
lower end of the handle and the upper surface of
the cam bracket is a helical compression spring
engirdling the release rod. A cam follower rod
extends horizontally through a horizontal open-
ing in the release rod below the central circular
track cam, the follower cam rod including oppo-
site radial arms contacting the lower cam surfaces
of the circular track cam.,

When the release rod is in its up position, the
other detent parts are in their “detent on” posi-
tions, and when the release rod is in its down po-
sition the other detent parts are in their “detent
off” positions. At all times the detent pin and
the detent ball are yieldingly supported on the
elongated flat spring, which in turn is supported
on the lower end of the release rod, which itself
is yieldingly supported on the cam bracket. The
cam bracket is supported by the contact plate, and
the contact plate is supported by the bearing plate,
and the bearing plate is supported on the base.
Thus all vertical loads on the detent ball and pin
are transmitted to the base, and not to the actu-
ating lever, the stub shaft, and the bearing; and
friction, or combined thrust and radial loads on
the bearing are substantially reduced when the
controller is set for “detent on” operation. This
substantially reduces the force required to be ap-
plied to pedal of the actuating lever by the den~
tist’s foot.

By way of example, embodiments of the im-
proved electrical controller and parts thereof are
illustrated in the accompanying drawings form-
ing part hereof, in which

Fig. 1 is a fragmentary view with portions in
side elevation and portions in vertical section as
on line I—I, Fig. 3, of one embodiment of the im-
proved electrical controller, parts being shown in
their relative positions with “detent on”;

Fig. 2 is a view similar to Fig. 1, with the parts
in their relative positions with “detent off,” and
with the cover removed;

Fig. 3 is another view thereof with portions in
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side elevation, and portions in vertical section as
on line 3—3, Fig. 1;

Fig. 4 is a detached top plan view of the contact
bar;

Fig. 5 is a detached side elevational view of the
contact bar and the stub shaft;

Fig. 6 is a detached bottom plan view of the
controller assembly showing the actuating lever
and other parts in neutral position;

Fig. 7 is a view similar to Fig. 6 showing the
actuating lever and other parts in “detent on”
position at one of the contact stations of the con-
troller; and

Fig 8is a detached bottom plan view of the cam
bracket of the controller.

Similar numerals refer to similar parts
throughout the several views of the drawings.

The illustrated embodiment of the improved
electrical controller of the present invention is
indicated generally by 10, and includes a base i1
which is preferably massive and made of heavy
material such as cast iron. As shown, the base {1
includes a lower bottom portion {2 from oppo-

. site sides of which extend upwardly opposite lugs

13 and i4. The lower bottom portion 12 of the
base has a generally flat circular bottom face 15
having a cylindric outer side face 16, and the
lugs 13 and {4 respectively have cylindric outer

. side faces {1 and 18 which have the same vertical
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center axis as the cylindric side face 16 of the
bottom portion 12, but the side faces 17 and 18
of the lugs 13 and i4 are inwardly offset from
the side face {6. Thereby there is formed an

. upper shoulder {9 exfending between the lower
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. cylindric face 16 and the upper cylindric faces

{7 and 18.

Preferably as shown, the lower bottom face
15 of the base {1l has formed therein an annular
groove [2—{ in which is located and secured a
rubber pad ring 12-—2 which rests upon the floor
and serves to prevent displacement of the con-
troller. Also preferably as shown, the bottom por-
tion 12 of the base Il has a substantial thickness
and has preferably formed therein a central

5 transverse recess 12—38 for accommodating lower

parts of the controller, and a rear recess 12—4
communicating with a radially extending duct
12—5 opening through the rear of the cylindric
side face 16, as shown in Fig. 3. The rear recess
12—4 and the duct 12—5 provided space for and-
an exit and entrance for a conductor cable C,
which conducts the electric power supply to the
controller 10 and the electric power output from
the electrical controller 10 to the dental engine.

The improved controller i0 furthermore in-
cludes a unitary controller assembly indicated
generally by 20 which is separably supported on
the base in a manner hereinafter described in de-
tail, and which includes, in combination with
other parts hereinafter described in detail, a cen-
tral vertically extending release rod 21 which
has an upper extremity 22 on which is separably
connected as by screw pin means indicated gen-
erally by 23, a handle 24

The controller {9 furthermore includes a down-
wardly opening dome shell cover indicated gen-
erally by 25 including a cylindric side wall 26
the lower end of the inner face of which fits
against the outer cylindric faces |7 and {8 of the
lugs 13 and 14, and the lower edge of the cylin-
dric side wall 26 seats on the shoulder {9 of the
base 11. Screw means 27 separably connect the
cover 25 with the lugs 13 and 4. The cover 25
also includes a dome top 28 extending across the
upper end of the cylindric side wall 26, and the




VO Ly f U

5

cover top 28 has formed therein a circular center
opening 29 through which extends the upper ex-
tremity 22 of the release rod 2i. For assembling
and disassembling the cover 25 and the base 11 on
which is mounted the unitary controller assembly
20, the handle 24 is removed from the upper ex-
tremity 22 of the release rod 21, thus permitting
the extension and withdrawal of the release rod
2| through the circular opening 28 in the top 28
of the cover 25.

The unitary controller assembly indicated gen-
erally by 20 includes a lower circular bearing
plate 30 which extends across and is supported
upon flat top portions of lugs i3 and {4, and the
bearing plate 30 is secured to the lugs {3 and (4,
as by screw means 31 as shown in Fig. 3. The
bearing plate 30 is flat, and spaced above the
bearing plate 39 there is located a flat contact
plate 32 which is parallel with the bearing plate
30, and which is spaced from and supported on
the bearing plate 30 by a plurality of spacer tube
and screw and nut means each indicated gener-~
ally by 33, as shown in Figs. 1 and 2. The con-
tact plate 32 has formed therein a central open-
ing 32—I(. On the top of the contact plate 32
there is supported a cam bracket indicated gen-
erally by 34 including a central cam portion in-
dicated generally by 35, from opposite sides of
which and extending outwardly and downwardly
sloping legs 36 and 37 each having at its lower
and outer extremity an apertured foot 38 each
of which as shown being under the head of the
screw of one of the spacer tube and screw and
nut means 33. The upper central cam portion
35 of the cam bracket 34 has formed therein a
central aperture 39.

The bearing plate 30 as shown has parallel
flat upper and lower surfaces either of which
may constitute a horizontal reference plane, it
being understood that in use, these surfaces are
substantially horizontal.

In a central opening in the bearing plate 30
there is located and secured a tubular bearing
indicated generally by 40 having formed therein
a cylindric bore 41 whose axis is vertical with re-
spect to the horizonta) reference plane and sub-
stantially vertical in use. Thebearing 40 extends
above and below the bearing plate 30 and there
is formed in one side of the tubular bearing 40 an
opening 42, shown in Figs. 1 and 2, for accom-
modating certain parts of the controlier. The
tubular bearing 40 has a flat annular upper end
face 43 and a flat annular lower end face 44, and
the inner face of the cylindric bore 41 constitutes
a radial bearing surface and each of the annular
end faces 43 and 44 constitutes a thrust bearing
surface.

A stub shaft indicated generally by 45 is jour-
nalled in the cylindric bore of the tubular bear-
ing 40, the stub shaft 45 having a spool like shape
including a «central shank 46, an upper enlarged
journal head 4T and a lower enlarged journal
head 48, each of the journal heads having cylin-
dric surfaces journalled in upper and lower por-
tions of the cylindric bore 41 of the tubular bear-
ing 40. The upper journal head 41 has a flat
upper face 49 aligned with the annular end face
43 of the tubular bearing 40, and the lower bear-
ing head 48 has an outer annular flat portion 50
alighed with the annular lower end face 44 of the
tubular bearing 40. The stub shaft 45 also in-
cludes an externally threaded shank 5{ extend-
ing below the lower journal head 48. ]

For the purposes of the present invention the
stub shaft 45 is tubular and has a central hore 52
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which is axially aligned with the central aper-
fure 32—1 in the contact plate 32 and with the
aperture 39 in the cam portion 35 of the cam
bracket 34, and the release rod 21 extends through
and fits the bore 52 of the stub shaft 45 and ex-
tends through the contact plate aperture 32—i
and the cam bracket aperture 39, and, as previ-
ously stated, the aperture 29 in the top 28 of the
cover 25.

The release rod 21 furthermore includes a re-
duced lower end shank 53 which is externally
threaded and extends below the stub shaft 45 into
the recess 12—3 of the base 11.

On the upper end of the stub shaft 45 is secured
a contact mounting bar 55 extending radially
from opposite sides of the vertical axis of the
bearing 40 and the stub shaft 45, and the con-
tact mounting bar 55 has lower thrust surfaces
abutting the upper thrust bearing surfaces con-
stituted by the flat annular upper end face 43
of the bearing 40. As shown, screw means 56 are
utilized to secure the contact mounting bar 55
on the upper end of the stub shaft 45. Also as
shown, dowel pin means 57 are utilized to effect
a driving connection between the stub shaft 45
and the contact mounting bar 55.

On the lower end of the stub shaft 45 is se-
cured a controller actuating lever 58 including
arms extending radially on opposite sides of the
vertical axis of the bearing 40 and the stub shaft
45, and the actuating lever 58 has upper thrust
bearing surfaces abutting the lower thrust bear-
ing surfaces constituted by the flat annular lower
end face 44 of the bearing 40. As shown, for the
purpose of securing the actuating lever 58 on the
lower end of the stub shaft 45, the actuating lever
58 has formed therein a central internally thread-
ed aperture which is screwed on the lower ex-
ternally threaded shank 51 of the stub shaft 45,
and below the actuating lever 58 a clamping nut
59 is screwed on the shank 51 and against the
lower face of the actuating lever 58. Also as
shown, dowel means 60 are utilized to effect a
driving connection between the actuating lever
and the stub shaft. Moreover as shown, the arms
of the actuating lever 58 extend at right angles
to the arms of the contact mounting bar 55.

The cover 25 has formed on opposite sides in
the lower end of its cylindric side wall 26 opposite
side openings 26~1 and 26—2, and the actuating
lever 58 includes one arm 58—i{ extending
through the cover side opening 26—{ and an-
other opposite arm 58—2 extending through the
side opening 26—2 in the cover. A pedal 58—3
is secured on the outer end of the arm 58—I,
and a pedal 58—4 is secured on the outer end of
the arm 58—2.

Below the lever arm 58 there extends an elon-
gated flat spring indicated generally by 61 hav-
ing formed therein a. central opening fitted over
the threaded lower end shank 53 of the release
rod 21, and lock nut means 53—I screwed on the
threaded shank 53 below the flat spring 61 serve
to support the flat spring 61 on the lower end of

" the release rod 21 and spaced below the actuat-
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ing lever 58. The elognated flat spring 61 in-
cludes on one side of the vertical axis of the re-
lease rod 21 an arm 61— which has an upwardly
offset extremity 6i{—Iia which is loosely con-
nected to the arm 58—1 by a headed screw 62
screwed into a threaded aperture in the lever
arm 58—1, the offset extremity 6i—Ia of the
arm 61— of the flat spring 61 having a notch
63— formed therein which fits about the shank
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of the sérew 62 betwen the lever arm 58—I and
the head of the screw 62.

The flat spring 61 includes an opposite arm
61—2 having a notch 63—2 formed in its outer
extremity. Above the notched outer extremity
of the flat spring arm 61-—2 there is mounted
in the arm 58—2 of the actuating lever 58 a
slide bearing tube 64 having a lower vertical bore
64-—{ formed therein and an upper enlarged
counterbore 64—2 forming a pocket above and
communicating with the lower bore 64—I. A de-
tent pin 65 is slidably mounted in the bore 64—{
of the slide bearing 64 and in the lower end of
the detent pin 65 there is formed a reduced neck
65— fitting in the notch 63—2 of the elongated
spring arm 6i—2. A detent ball 66 is located in
the counterbore pocket 64—2 and seated on the
upper end of the detent pin 65.

In the bearing plate 30 there is provided a
plurality of spaced recesses for coaction with the
detent ball 66 when the controller is in “detent
on” setting, and as shown these recesses are in
the form of a plurality of arcuately spaced cir-
cular apertures 30— equally spaced from each

other on opposite sides of a central arcuate ap- :

erture 30—2. The arrangement and spacing of
the apertures 30—1 and 30—2 are best shown in
Figs. 6 and 7, the central elongated arcuate ap-
erture 30—2 constituting the detent engaging re-
cess for the detent ball 66 when the actuating
lever 58 is at the neutral position or station, and
at one side of the central aperture 30—2, each
of the four equally spaced apertures 30—I con-
stitutes a detent engaging recess for the detent
ball 66 at one of four positions or stations for
one of four forward speeds for the motor of the
denta] engine controlled by the controller, and
at the other side of the central aperture 30—2
each of the apertures 30—I constitutes a detent
engaging recess for the detent ball 66 at one of
four positions or stations for one of four reverse
speeds of the motor controlled by the controller
10.

The vertical axis of the detent pin 65, which
passes through the center of the detent ball 66,
lies in the cylindrical surface containing the ver-
tical axes of the apertures 30—1 and constituting
the center surface of the arcuate apertures 30—2.

Usual] means indicated generally by 70 are lo-

cated and operative below the bearing plate 39 ¢

and provide for yieldingly urging the actuating
lever 58 to the neufral position, as best shown in
Figs. 6 and 7, and include a pair of neutralizing
arms Tl—1 and T1—2 each having one end piv-
otally mounted at the detent side of the bearing
40 on and below the bearing plate 30 by a pivot
pin 72. The pivot pins 72 are similarly spaced
on opposite sides of the vertical neutral plane in-
dicated by the dot-dash line X—X in Fig. 7 and
passing through the vertical axis of the bearing
40 and stub shaft 45 and the midpoint of the ar-
cuate aperture 30—2, In the same vertical cen-
tral plane X—X on the other side of the bearing
40, there depends from the base plate 30 a cen-
ter stop pin 13.

At the same side of the bearing 40 and stub
shaft 45 and on opposite sides of the vertical
plane X—X there depend from the base 30 a
pair of stop pins 74. The center stop pin 13 lim-
its the swinging movement of each of the arms
Tl—1 and TI—2 towards the vertical neutral
plane X—X and the movement of these arms
azvay from this plane is limited by the stop pins
14.

Between the pivot pins 72 and the hearing 48,
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there extends a tension helical spring 75 having
one end connected with the arm Ti—I and the
other end connected with the arm Ti—2, and
urging these arms toward the center stop pin 13.
On the top of the arm 58—I of the actuating
lever 58 there is mounted a roller bearing 76 hav-
ing a vertical axis of rotation and which is lo-
cated between the neutralizing arms TI—I and
1{—2 and which has an outer cylindric surface
located between and always contacting the inner
face of one of the neutralizing arms Tf—I or
. 11—2, as shown in Fig. 7, when the actuating lever
58 is being swung to one side or the other. In
the neutral position the bearing 16 is contacted
by the inner faces of both arms T1—I1 and 71—2,
and as best shown in Figs. 6 and 7, the bearing
16 is located between the bearing 40 and the cen-
ter stop pin 73. Thus when the actuating lever
58 is displaced from the neutral position, one of
the arms TI—1 or T1—2 of the neutralizing means
10 is always pressing against the bearing 16 on
4he arm 58—1 of the actuating lever 58 and urg-
ing the lever toward the neutral position.

The contact bar 55, secured on the upper end
of the stub shaft 45, is made of insulating ma-
terial and includes at one side of the axis of the
shaft 45 an arm 55—I on which is mounted the
inner end of a radially extending conductor plate
80—1 made of conducting material such as brass,
and which mounts in conducting relationship
with each other a pair of usual spring pressed
contacts 81 each having an upper contact sur-
face 82, and a flat spring contact 83. The other
arm 55—2 of the contact mounting bar 5% mounts
a similar conductor plate 80—2. The spring
pressed contacts 81 are circuit connecting con-
tacts and the flat spring contact 83 is a ground
contact, and these contacts are of usual con-
struction and arrangement and make contacts,
when the actuating lever 58 and thus the con-
tact mounting bar 55 is swung from the neutral
position to any of the contacting positions or
stations of the lever 58, with usual contacts, in~
dicated generally by 84, on the underside of the

15 contact plate 32, which is formed of insulating

material and which mounts on its top a pair of
resistors, each indicated generally by 85, and
which have usual taps and connections with the
contacts 84 and with the conductors of the cable
C for effecting the desired speed of operation of
the motor of the denta] engine in the desired
direction at any of the positions of stations of
the actuating lever 58 and the other parts of the
controller,

As above indicated the release rod 21 extends
through the central aperture 39 in the cam
bracket 34, which includes a central annular flat
portion 35— in its cam portion 35. The handle
24 has formed in its lower end a counterbored
socket 24—1, and a helical compression spring 86
is interposed between the cam bracket flat por-
tion 35—I1 and the base of the opposite socket
24— in the handle 24, thereby yieldingly urging
the release rod 21 upwardly.

The cam bracket 34, as shown, is formed of
die cut and pressed metal, and the cam portion
35 thereof includes an endless and preferably
circular track cam 35—2 whose track depends
downwardly and which has formed in its under
face a pair of radially opposite detent depressions
35—3 for the “detent off” setting of the con-
troller, and at right ansgles to the depressions
35—3 a pair of radiallly opposite depressions
35—4 for the “detent on” setting of the controller,
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there being suitable ridges between the pairs of
depressions 35—3 and 35—4.

Below the bottom face of the track of the circu-
lar cam 35—2 there is mounted in the release rod
21 a cam follower pin 8T which extends and fits
laterally in a transverse bore in the release rod
21, and the cam follower pin 81 has opposite
radial arms each contacting, under the action of
the spring 86, the lower track face of the circular
cam 35—2.

“Detent off” depressions 35—3 are at a lower
level than the “detent on” depressions 35—4.
Consequently, when, as shown in Fig. 2, the
handle is turned to the “detent off” position, the
release rod 21 is pressed downwardly lowering
the supporting nut means 53— and permitting
the elongated flat spring 61 to drop, whereby the
detent pin 65 and the detent ball 66 drop to the
position shown in Fig. 2 permitting “detent off”
operation of the controller.

When the handle 24 is turned to the position
shown in Figs. 1 and 3 the operation of the cam
35—2 and the spring pressed cam follower pin
87 is such as to lift the release rod 21 and cause
the supporting nut means 53—1 to lift the elon-
gated flat spring 61 so as to yieldingly press the
detent pin 65 and the detent ball 66 upwardly
against the bottom face of the bearing plate 30
and into any of the detent engaging depressions
formed therein by apertures 30—t and 30—2,
with which the detent ball 66 may be aligned
by swinging the actuating lever 58 by pressure
applied by the foot of the dentist or other opera-
tor.

‘When the improved controller 10 is in the “de-
tent on’’ setting, as shown in Figs. 1, 3, 6, and 7,
all vertical loads on the detent ball 66 and the
detent pin 65 are transmitted to the base by the
independent yielding support of the detent pin
65 on the outer end of the elongated flat spring
61, which in turn is supported on the lower end

‘of the release rod 21, which in turn is supported

through the compression spring 86 on the cam
bracket 34 carried on the contact plate 32, which

-is itself supported by the spacer tube and screw

and nut means 33 on the bearing plate 30, and
the bearing plate 30 is supported on the base 11.
There is thus no vertical eccentric load on the
actuating lever 58 with respect to the vertical
axis of the bearing 40 and the stub shaft 45 dur-
ing operation of the controller in the “detent on”
setting, whereby the radial and thrust loads are
substantially eliminated which would otherwise
be imposed upon the bearing 40 and would pro-
duce undesirable friction and would require the
use of excessive operating pressure on the pedal
of the actuating lever 58.

The bearing plate 30 may be more broadly
termed “a first laterally extending mounting
member,” and similarly the contact plate 32 may
be more broadly termed “a second laterally ex-
tending mounting member.”

The embodiments of the present invention il-
lustrated and described herein are by way of
example, and the scope of the present invention
is not limited fo the same or to the particular
details thereof but is commensurate with any
and all novel subject matter contained herein
which may at any time properly under the patent
laws be set forth in the claims hereof or origi~
nating herein, and the elements of any such
claims are intended to include their functional,
structural, and mechanical equivalents.

We claim:

1. In electrical controller apparatus and the
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like, a plurality of connected mounting members,
a bearing mounted on one of the mounting mem-
bers and the bearing having a bore having a lon-
gitudinal axis and opposite annular end faces, a
tubular stub shaft journaled in the bearing bore
and having opposite end faces aligned with the
end faces of the bearing, a laterally extending
actuating lever secured on one end of the stub
shaft, a laterally extending contact mounting bar
secured on the other end of the stub shaft, the
lever and bar each having an annular face por-
tion abutting one of the annular end faces of
the bearing and having an aperture registering
with the bearing bore, an elongated spring mem-
ber spaced from and extending laterally in the
same direction along the outside of the lever and
across the bearing bore axis, means connecting
one end of the spring member with the lever at
one side of the axis, slide bearing means mounted
on the lever at the other side of the axis, detent
means slidable in the slide bearing means, the
detent means having at one end a connection
with the spring member and at the other end a
detent head, one of the mounting members hav-
ing formed therein g plurality of arcuately
spaced detent engaging depressions, each detent
engaging depression being located for engage-
ment by the detent head upon swinging of the
lever when the spring member is supported in
one position, an endless track cam member sup-
ported on another of the mounting members, the
cam member having a central circular aperture
concentric with the bearing bore axis and being
spaced beyond the contact mounting bar, the
tubular stub shaft having a bore coaxial with the
bearing bore, a release rod slidable and rotatable
in the bore of the stub shaft and extending
through the registering apertures of the lever
and bar and cam member, a cam follower pin
on the release rod including an arm opposite the
cam member, spring means urging the cam fol-
lower pin in abutment with the cam member,
the cam member having arcuately spaced de~
pressions at different levels, and the release rod
having a connection with the elongated spring
member.

2. In electrical controller apparatus and the
like, a plurality of connected mounting mem-
bers, a bearing mounted on one of the mounting
members and the bearing having a bore having a
longitudinal axis and opposite annular end faces,
a tubular stub shaft journaled in the bearing
bore and having opposite end faces aligned with
the end faces of the bearing, a laterally extend-
ing actuating lever secured on one end of the stub
shaft, a laterally extending contact mounting
bar secured on the other end of the stub shaft,
the lever and bar each having an annular face
portion abutting one of the annular end faces of
the bearing and having an aperture registering
with the bearing bore, an elongated spring mem-
ber spaced from and extending laterally in the
same direction along the outside of the lever and
across the bearing bore axis, means connecting
one end of the spring member with the lever at
one side of the axis, slide bearing means mounted
on the lever at the other side of the axis, detent
means slidable in the slide bearing means, the
detent means having at one end a connection
with the spring member and at the other end a
detent head, one of the mounting members hav-
ing formed therein a plurality of arcuately spaced
detent engaging depressions, and each detent en-
gaging depression being located for engagement
by the detent head upon swinging of the lever.
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3. In electrical controller apparatus and the
like, a plurality of connected mounting members,
a bearing mounted on one of the mounting mem-
bers and the bearing having a bore having a longi-
tudinal axis and opposite annular end faces, a
tubular stub shaft journaled in the bearing bore
and having opposite end faces aligned with the
end faces of the bearing, a laterally extending
actuating lever secured on one end of the stub
shaft, a laterally extending contact mounting
bar secured on the other end of the stub shaft,
the lever and bar each having an annular face
portion abutting one of the annular end faces of
the bearing and having an aperture registering

with the bearing bore, an elongated spring mem-

ber spaced from and extending laterally in the
same direction along the outside of the lever and
across the bearing bore axis, means connecting
one end of the spring member with the lever at
one side of the axis, slide bearing means mounted
on the lever at the other side of the axis, de-
tent means slidable in the slide bearing means,
the detent means having at one end a connection
with the spring member and at the other end
a detent head, one of the mounting members
having formed therein a plurality of arcuately
spaced detent engaging depressions, and each
detent engaging depression being located for en-
gagement by the detent head upon swinging of
the lever, and means for selectively displacing the
spring member and the detent means between
positions in which the detent head engages and
clears the detent engaging apertures.

4, In electrical controller apparatus and the
like, a laterally extending mounting member in-
cluding a laterally extending reference plane, a
combined radial and thrust bearing mounted on
the mounting member, a tubular shaft having an
axis of rotation vertical to the reference plane,
means mounting the shaft for rotation in the
bearing and for transmitting radial and thrust
loads to the bearing, a laterally extending actuat-
ing lever secured on the shaft on one side of the
mounting member, an elongated spring member
spaced from and extending laterally in the same
direction along one side of the actuating lever,
means connecting the spring member with the
actuating lever at one side of the vertical axis,
slide bearing means mounted on the actuating

lever at the other side of the vertical axis, detent :

means vertically slidably mounted by the slide
bearing means, the detent means having at one
end a connection with the spring member and
at the other end a detent head, the mounting
member having formed therein a plurality of ar-
cuately spaced detent engaging depressions, and
each detent engaging depression being located
for engagement by the detent head upon swinging
of the actuating lever when the spring member
is supported so as to maintain the detent head in
abutment with the mounting member, the tubular
shaft having g bore whose longitudinal axis coin-
cides with the vertical axis of rotation, a release
rod slidable and rotatable in the bore of the
shaft, and cam and cam follower means oper-
atively interposed between the release rod and
the mounting member for selectively shifting the
release rod longitudinally between two longitu-
dinally spaced “detent on” and “detent off”” posi-
tions by selective rotations of the release rod,
and means on the release rod providing a sup-
porting connection with the spring member,
whereby in the “detent on” position of the release
rod the spring member is positioned to maintain
the detent head in abutment with the mounting
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member and in the “detent off* position of the
release rod the detent head clears the mounting
member.

5. In electrical controller apparatus and the
like, a laterally extending mounting member in-
cluding a laterally extending reference plane, a
combined radial and thrust bearing mounted
on the mounting member, a shaft having an
axis of rotation vertical to the reference plane,
means mounting the shaft for rotation in the
bearing and for transmitting radial and thrust
loads to the bearing, a laterally extending ac-
tuating lever secured on the shaft on one
side of the mounting member, an elongated
spring member spaced from and extending lat-
erally in the same direction along one side of the
actuating lever, means connecting the spring
member with the actuating lever, slide bearing
means mounted on the actuating lever at one
side of the vertical axis, detent means vertically
slidably mounted by the slide bearing means, the
detent means having at one end a connection with
the spring member and at the other end a detent
head, the mounting member having formed there-
in a plurality of arcuately spaced detent engag-
ing depressions, and each detent engaging de-
pression being located for engagement by the
detent head upon swinging of the actuating lever
when the spring member is supported so as to
maintain the detent head in abutment with the
mounting member, and means supporting the
spring member so as to maintain the detent
head in abutment with the mounting member.

6. In electrical controller apparatus and the
like, a laterally extending mounting member in-
cluding a laterally extending reference plane, a
combined radial and thrust bearing mounted on
the mounting member, a shaft having an axis
of rotation vertical to the reference plane, means
mounting the shaft for rotation in the bearing
and for transmitting radial and thrust loads to
the bearing, a laterally extending actuating lever
secured on the shaft on one side of the mounting
member, an elongated spring member spaced
from and extending laterally in the same direc-

~ tion along one side of the actuating lever, means

60

connecting the spring member with the actuating
lever, slide bearing means mounted on the actuat-
ing lever at one side of the vertical axis, detent
means vertically slidably mounted by the slide
bearing means, the detent means having at one
end a connection with the spring member and
at the other end a detent head, the mounting
member having formed therein a plurality of
arcuately spaced detent engaging depressions,
and each detent engaging depression being lo-
cated for engagement by the detent head upon
swinging of the actuating lever when the spring
member is supported so as to maintain the detent
head in abutment with the mounting member,
and movable means selectively operative for sup-
porting the spring member at a position so as to
maintain the detent head in abutment with the
mounting member or at a position in which the
detent head clears the mounting member.

7. In electrical controller apparatus and the
like, a laterally extending mounting member in-
cluding a laterally extending reference plane, a
combined radial and thrust bearing mounted on
the mounting member, a shaft having an axis
of rotation vertical to the reference plane, means
mounting the shaft for rotation in the bearing
and for transmitting radial and thrust loads to
the bearing, a laterally extending actuating lever
secured on the shaft on one side of the mounting
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member, an elongated member spaced from and
extending laterally in the same direction along
one side of the actuating lever, means hinge con-
necting the elongated member with the actuating
lever, slide bearing means mounted on the actu-
ating lever at one side of the vertical axis, spring
pressed detent means vertically slidably mounted
by the slide bearing means, the detent means hayv-
ing ab one end a connection with the elongated
member and at the other end a detent head, the
mounting member having formed therein a plu-
rality of arcuately spaced detent engaging de-
pressions, and each detent engaging depression
being located for engagement by the detent head
upon swinging of the actuating lever when the
elongated member is supported so as to main-
tain the detent head in abutment with the mount-
ing member, and means supporting the elon-
gated member so as to maintain the detent head
in abutment with the mounting member.

8. In eclectrical controller apparatus and the
like, a laterally extending mounting member in-
cluding a laterally extending reference plane, a
combined radial and thrust bearing mounted on
the mounting member, a shaft having an axis
of rotation vertical to the reference plane, means
mounting the shaft for rotation in the bearing
and for transmitting radial and thrust loads to
the bearing, a laterally extending actuating lever
secured on the shaft on one side of the mounting
member, an elongated member spaced from and
extending laterally in the same direction along
one side of the actuating lever, means hinge con-~
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necting the elongated member with the actuating
lever, slide bearing means mounted on the actu-
ating lever at one side of the vertical axis, spring
pressed detent means vertically slidably mounted
by the slide bearing means, the detent means
having at one end a connection with the elon-
gated member and at the other end a detent
head, the mounting member having formed
therein a plurality of arcuately spaced detent en-
gaging depressions, and each detent engaging de-
pression being located for engagement by the de-
tent head upon swinging of the actuating lever
when the elongated member is supported so as
to maintain the detent head in abutment with
the mounting member, and means supporting
the elongated member so as to maintain the de-
tent head in abutment with the mounting mem-
ber, and means selectively operative to move the
elongated member supporting means to a posi-
tion in which the deten: head clears the mount-
ing member.
DAVID J. BINUS.
JOHN A. MAURER.
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