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SINGLE LEVER CONTROL

BACKGROUND OF THE INVENTION

There are many situations which require individual regula-
tion of two; remote, servient mechanical devices and a
remote, servient electrical device. Primitively, such regulation
can be effected by separate mechanical controls individually
connected to the remote, servient, mechanical devices and a
further separate electrical control connected to the remote,
electrical device.

In installations where actuation of the electrical device is
required simultaneously with selected actuation of the in-
dividual mechanical devices, the prior art employs a plurality
of electrical controls'in conjunction with an individual control
for each servient mechanical device, the individual electrical
controls being interlinked by complex wiring arrangements to
accomplish the desired simultaneous actuation of the remote
electrical device.

The inconvenience of requiring multiple mechanical con-
trols can be readily appreciated, for example, from an un-
derstanding of the controls heretofore utilized to regulate the
vertical and rotative position of a blade such as an earth
scraper or a snowplow. Both vertical and rotative positioning
of such blades may be accomplished by hydraulic power cylin-
ders, the cylinders being selectively supplied with pressurized
fluid and being selectively permitted to release retained fluid
through well-known valve means. Such valve means can be ef-
fectively regulated by mechanical motion transmitting means
of the type commonly referred to as push-pull control cables.
When one control cable is used to regulate the valve means
that controls raising and lowering of the blade, and a second
control cable is used to regulate the valve means that controls
horizontal rotation of the blade the prior art has, for the most
part, heretofore utilized individual control means for each ca-
ble.

In addition, it is often desirable to have the pump-which pro-
vides the pressurized fluid operate only while the position of
the blade is being adjusted. This, too, has, for the most part,
heretofore necessitated the inclusion of a complex, intercon-
nected . electrical. control means between the individual
mechanical control means. .

In my copending application, Ser. No. 742,618, filed July 5,
1968, one concept is taught whereby actuation of three such
remote mechanisms can be effected by a single control lever.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a
control means embodying a new and novel concept whereby a
single lever can be used to regulate at least two motion trans-
mitting means individually..

It is another object of the present invention to provide a sin-
gle lever control unit, as above, that will operate an electrical
control concurrently with selected regulation of the individual
motion transmitting means.

It is a further object of the present invention to provide a
single lever control unit, as above, that is relatively uncom-
plicated and inexpensive to manufacture and maintain and, at
the same time, capable of providing a long and useful life
under adverse working conditions.

These and other objects, as well as the advantages thereof
over existing and prior art forms, will become apparent in view
of the following detailed description of the attached drawings
and are accomplished by means hereinafter described and
claimed. )

In general, a single lever control unit embodying the con-
cept of the present invention will actuate at least two motion
transmitting means. First and second throw arms are con-
joined and mounted in a housing for selective movement in
response to manipulation of a control lever. A first motion
transmitting means is connected to the first throw arm for ac-
tuation in response to movement of that throw arm, and a
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second motion transmitting means is connected to the second
throw arm for actuation in response to movement of that
throw arm. )

Additionally, a plurality of switch means may also be
mounted in the housing for actuation in response to selected
movements of the throw arms.

One preferred form of the present invention is shown by
way of example in the accompanying drawings and described
in detail without attempting to show all of the various forms
and modifications in which the invention might be embodied;
the invention being measured by the appended claims and not
by the details of the specification:

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan, partly in section, of a single lever con-
trol unit embodying the concept of the present invention;

FIG. 2 is an enlarged vertical cross section taken substan-
tially on line 2-2 of FIG. 1;

FIG. 3 is a horizontal cross section taken substantially on
line 3-3 of FIG. 2 and rotated 90° to orient fully with FIG. 1
which appears on the same sheet of drawings;

FIG. 4 is a horizontal cross section taken substantially on
line 4-4 of FIG. 2;

- FIG. § is an enlarged, partlal, side elevation taken substan-
tially on line 5-5 of FIG. 1;

FIG. 6 is a further enlarged, horizontal cross section taken
substantially on line 6-6 of FIG. 2;

FIG. 7 is a vertical cross section taken substantially on line
7-7 of FIG. 2; :

FIG. 8 is a schematic top plan of a snowplow mount opera-
ble by a control unit embodying the concept of the present in-
vention; and, .

FIG. 9 is a schematic side elevation of the snowplow mount
depicted in FIG. 8.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring more particularly to the drawings, a control em-
bodying the concept of the present invention is indicated
generally by the numeral 10. The frame 11 of control 10 com-
prises a housing assembly 12 at the upper portion thereof with
a skirt portion 13 secured thereto, as by a plurality of bolts 14.
The lower perimeter of the skirt portion 13 may rest on a
floorboard (not shown) or the like, when the control 10 is in
operative position.

A single control lever 16 extends upwardly from the frame
11. Specifically, the control lever 16 is secured to, and extends
outwardly of, a mounting ball 18 universally pivoted in a
socket 19 formed between the mating halves 12A and 12B of
the housing assembly 12.

First and second throw arms 20 and 21, respectively, also
extend outwardly of the mounting ball 18. The axis 22 of the
first throw arm 20 (FIG. 2) preferably comprises a linear ex-
tension of the axis of the control lever 16, and the axis 23 of
the second throw arm 21 (FIG. 3 and 4) preferably lies at right
angles to the axis 22 of the first throw arm 20. This transverse
orientation of the throw arms with respect to each other per-
mits an absolute independence to the movement of the throw
arms, as is generally preferable in the environment with which
the operation of the subject control 10 will hereinafter be ex-
plained.

In any event, a series of guide slots pierce the socket 19 to
delineate the ranges, and the directions, through which the
control lever 16 and the two throw arms 20 and 21 can be dis-
placed.

The control lever 16 extends through a guide slot 24 in the
upper half 12A of the housing assembly 12, and the first throw
arm 20 extends through a guide slot 25 in the lower half 12B

_of the housing assembly. The guide slots 24 and 25, though op-

posed, lie in a plane oriented transversely to the axis 23 of the
second throw arm 21 when the second throw arm is in its
neutral position, as depictedby the solid line representation in
FIGS. 3 and 4 in order to permit the first arm 20 to rotate
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about the axis 23 in response to rotation of the control lever
16 about that same axis. .

The throw arm 21 extends through a slot 26 provided at the
Jjuncture of the housing halves 12A and 12B: A centering arm
28 extends outwardly of the mounting ball 18 in position to
the throw arm 21 and preferably along the axis thereof. The
centering arm 28 extends through a guide slot 29 also pro-
vided at the juncture of the housing halves 12A and 12B. The
guide slots 26 and 29, though opposed, lie in a plane oriented
transversely to the axis 22 of the first throw arm 20 when the
first throw arm is in its neutral position (FIG: 2) in order to
permit the second throw arm 21, and the centering arm 28, to
rotate about axis 22 in response to rotation of the control lever
16 about its own axis 22.

In order to facilitate the rotation of control lever 16 about
its own axis 22 a T-shaped handle 30 may be nonrotatably
secured thereto.

The first motion transmitting means, such as push-pull cable
35, is operatively attached to the first throw arm 20. The push-

' pull cable 35, as-best seen in FIG. 2, may be of any conven-
tional construction having a core 36 that slidably reciprocates
within a casing 38 to transmit mechanical motion by the appli-
cation of either tensile or compressive forces to the core 36. In
the exemplary construction depicted, the casing 38 is formed
of a plurality of casing wires 39 laid contiguously, in the form
of a long pitched helical coil, about the radially outer surface
of an inner, flexible plastic tube 40 which extends the full
length of the casing 38. An outer cover 41 encases the coil of
wires 39 up to within a short distance from the ends thereof,

A fitting 42 is positioned over the end of the cable casing 38
and is cold swaged, or otherwise suitably connected, onto and
exposed end portion (not shown) of the cylindrical grouping
of wires 39. A plurality of annular ribs (also not shown) may
be provided within the fitting 42 which, when crimped onto
the cover 41, effect a seal between the end fitting 42 and the
cover 41. . ]

A retdining groove 43 is provided on the exterior of the
fitting 42 for engagement with the skirt portion 13 of the
frame 11.

In order to facilitate assembly of the control 10, the skirt
portion 13 may be folded from a single sheet of metal, the op-
posed edges 44 and 45 of which, as best seen in FIG. 7, are
thereby brought into juxtaposition. Opposed, semiannular
notches 46 and 48 are recessed into the respective edges 44
and 45 and are received within and embrace the retaining
groove 43. Spaced ears 49 and 50 on one end of the multipur-
pose bridge 51 that stands between the front and back walls 52
and 83, respectively, of the skirt portion 13 are also received
within the retaining groove 43 and bent to embrace the fitting
42. As best shown in FIG. 2, the thickness of the opposed
edges 44 and 45—i.e., the front wall 52—combined with the
thickness of the individual ears 49 and 50 substantially equals
the axial dimension of the retaining groove 43. In this way the
interaction of the notches 46 and 48, the ears 49 and 50 and
the retaining groove 43 fully secures the cable casing 38 to the
control 10. : .

The core 36, which is preferably of the solid wire variety,
extends.outwardly through the end fitting 42 to the throw arm
20. A terminal fitting 54, as best seen in FIG. 6, is secured, as
by staking, onto tt e core 36. The stem portion 55 of the fitting
54 projects outwardly in substantial alignment with core 36
and presents a ball 56 that is received within a cavity 57 in the
throw arm 20. A generally C-shaped spring clip 58 embraces
the throw arm 20, and the opposed ends of the clip 58 are
notched, as at §9, to conform concentrically with stem 55 and
thereby retain the ball §6 within the cavity 57 and yet permit it
to swivel freely therein to accommodate the rotative motion of
the throw arm 20-—about either its own axis 22 or axis 23—
with the least possible flexure being imposed upon core 36.

Another motion transmitting means, such as push-pull cable
60, is operatively.attached to the second throw.arm 21. The
control cable €0, like control cable 35, may be of any conven-
tional construction-having a core 61 slidably received within a
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casing 62. An end fitting 63 is secured to casing 62, and it, too,
may have an annular retaining groove 64 in the exterior sur-
face thereof for engagement with opposed locating flanges 65
and 66 presented from the opposed halves 12A and 12B in the
housing assembly 12. A retaining plate 68—which may be
secured to the skirt portion 13 by a plurality of self-tapping
screws 69—presents an inwardly directed leg portion 70 that
engages the end fitting 63 to retain it in firm engagement with
the locating flanges 65 and 66 and thus secure the cable casing
62 to the housing assembly 12 of the control 10, - . o

The core 61, which is also preferably of the solid wire
variety, extends outwardly through the end fitting 63 to the
second throw arm 21. A terminal fitting 71 secured to the core
61 also presents a ball 72 received within a cavity (not shown,
but which may be similar to cavity 57 in arm 20) in the throw
arm 21 and retained therein by a.spring clip 73 that permits
the ball 72 to swivel freely and thereby reduce the flexure im-
posed upon core 61; : s :

At this point it should be appreciated that the application of
a swinging movement to the control lever 16 about axis 23 will
swing the first throw arm 20 to translate the core 36 with
respect to the casing 38 of cable 35. Because the guide slots 24
and 25 delineate a fixed plane through which the control lever
16 nd throw arm 20 can be swung, in order to assure that only
the first motion transmitting means will be actuated it is
preferable to provide a detent means 75 by which the second
throw arm 21 will normally be retained in its neutral posi-
tion—i.e., oriented transversely to the plane of the guide slots
24 and 28, as shown by the solid line representation in FIGS. 3
and 4. . :
Similarly, it should also be appreciated that the application
of a rotation of movement to the control lever 16 about its
own axis 22 will swing the second throw arm 21 to translate
the core 61 with respect to the casing 62 of cable 60. And,
because the guide slots 26 and 29 delineate a fixed plane
through which the second throw arm 21 can be swung, in
order to assure that only the second motion transmitting
means will be actuated it is preferable to provide a detent
means 76 by which the first throw arm 20 will normally be
urged toward its neutral position—i.e., oriented transversely
to the plane of guide slots 26 and 29, as shown by the solid line
representation in FIG. 2—from at least one direction.

As best seen in FIGS. 3 and 4, detent means 75 may com-
prise a pair of detent springs 78 and 79 captured within cylin-
drical cavities 80 and 81 recessed into the housing assembly
12. The two cavities are generally opposed, and the two halves
12A and 12B in the housing 12 are relieved, as at 82A and
82B, to accommodate the swinging movement of the center-
ing arm 28 into and between the generally opposed cavities 80
and 81. . :

In the embodiment depicted in the drawings, actuation of
the remote mechanism controlled by the second motion trans-
mitting ‘means requires approximately a 38° swing of the

“second throw arm 21 about axis 22—i.e., approximately 19°

on each side of the neutral position. As such, the relieved por-
tions 82A and 82B in the housing assembly 12 must be of a
dimension sufficient to accommodate a concomitant swing of
the centering arm 28—the extreme ranges being represented
by the chain line positions 28a and 28b in FIG. 3. .~ . ’
Because the centering arm 28 swings through an arc and
because the axes of the detent springs 78 and 79 remain fixed,
it has been found highly desirable to incline the axes 83 and 84
of the detent springs 78 and 79, respectively, with respect to
each other and yet retain them within the plane through which
the centering arm 28 swings. Each detent spring engages the
centering arm only on one side of the neutral position
represented in FIG. 3. Accordingly, each spring is inclined
such that its axis will lie normal to the centering arm 28 at only
one point during its wing, and it has been found that if that
point is located at approximately two-thirds of the angular
range between neutral and full swing, the spring operates far
more effectively. As such, in the embodiment depicted: the
axes 83 and 84 of springs 78 and 79 are, respectively, perpen-
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dicular to reference lines 85 and 86 located approximately 12°
on either side of the neutral position.

The detent means 76, as best seen in FIGS. 2 and 4, com-
prises a coil spring 88 captured within the multipurpose bridge
51 by a tab portion 89 that extends axially interiorly thereof.
The axial extend to which the tab portion 89 can penetrate the
spring 88 is limited by the axial dimension of the spring itself
and the range through which the spring must compress to
allow the rotation of the throw arm 20 necessary to displace
the core 36 of cable 35 the required amount. Here, too, the
throw arm 20 swings through an arc while the axis of the de-
tent spring 88 remains fixed and the considerations with
respect to the determination of the inclination for the springs
78 and 79 in detent means 75 can be applied equally to deter-
mine the inclination of spring 88. As such, with the throw arm
20 being swung through approximately 18° while engaging
spring 88, it is preferable that the axis 90 of spring 88 lie per-
pendicular to a reference line 91 displaced at approximately
12° from the neutral position of throwarm 20,

Even though this inclination allows the springs to operate
most effectively it has been found that the initial angular en-
gagement of the throw arm 20 with the spring 88 will tend to
displace the spring away from the throw arm 20. This un-
desirable result may be obviated by providing a dimple 92 in
the the throw arm 20 which engages the last coil 93 in spring
88. In this way the spring will be constrained to move with—
rather than along—the throw arm 20 as it swings in a direction
that compresses the spring 88. :

As will hereinafter become more apparent from the descrip-
tion relating to the operation of a preferred form of the subject
control 10, it may be very desirable to provide a retaining
means 95 by which the throw arm 20 may be held in at least
one of its fully displaced positions. Such a retaining means 95
may comprise a base portion 96 (FIG. 4) secured, as by rivet
97, to a mounting flange 98 that extends outwardly of the
bridge §1. The pair of resilient arms 99 and 100 that extend
outwardly from the spaced ends of the base portion 96 are
corrugated to embrace the throw arm 20 and terminate in fin-
gers 101 and 102 that diverge with respect to each other in
order to permit a guided entry of the arm 20 into the retaining
means 95. The resilient arms 99 and 100 should be of suffi-
cient strength to retain the throw arm and yet permit it to be
engaged upon the application of a modest force to the control
lever16. . . .

The wire 104 of an insulated electrical 105 is secured; as by
a soldered joint 106, to a spiderlike switching means 108 hav-
ing three, resilient, conductive blades 109, 110 and 111. The
conduit 105 may enter through a passageway 112 between the
halves 12A and 12B of the housing assembly 12 and be locked
in position by the interengagement of the annular ribs 113
along the interior of the passageway with the outer cover, or
insulation, 114 on the wire 104 when the two halves 12A and
12B of the housing assembly are secured together.

Blades 109 and 110 extend outwardly in opposite directions
and presents contacts 115 and 116 that lie within the plane
through which the throw arm 21 and the centering arm 28,
respectively, swing as a result of rotating the control lever 16
aboutitsown axis 22. .

Blade 111 extends generally perpendicularly with respect to
blades 109 and 110 and presents a contact 118 that lies within
the plane through which the throw arm 20 swings as a result of
rotating the control lever 16 about axis 23.

When the throw arms 20 and 21 and the centering arm 28
are cylindrical, as depicted, a contact button 119 should be
secured on each to assure completion of the circuit required
between the switch means 108 and the arms 20, 21, or 28.

The operation of the subject control 10 is probably best un-
derstood in the environment of a snowplow, and particularly
one in which bot lift and turn control are provided.

Referring to FIGS. 8 and 9, a utility device 125 is provided
with a blade 126. A typical mount attaches the blade to the
vehicle through a compound frame 128. A first frame member
129 is generally triangular with a pair of laterally spaced,
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pivotal connections 130 and 131 securing the base thereof to
the vehicle 125 for vertically swinging movement. A second
frame member 132 is pivotally mounted to the apex of the first
frame member 129, as at 133, for horizontal swinging move-
ment. Blade 126 is carried directly on the second frame
member 132, : v .

A first cylinder 134 is secured between the vehicle 125 and
the first frame member 129 to raise and lower the compound
frame 128, and blade 126, about the pivotal connections 130
and 131. The second and third cylinders 135 and 136 are at-
tached between opposite sides of the first frame member 129
and the second frame member 132 to swing the second frame
member 132, and blade 126, horizontally about the pivot 133.

A pump and valve unit 138 contains a fluid reservoir, a fluid
pump and a valving arrangement whereby fluid may be selec-
tively pumped, under pressure, to the three cylinders 134, 135
and 136 through conduits 139,140 and 141, respectively.

With the handle 30 oriented in the neutral position, as
shown in FIGS. 1 and 2, the cores 36 and 61 are retained in
their neutral position and the position of the blade 126
remains fixed. Movement of the control lever 16 along an arc
through the plane including guide slots 24 and 25 to the chain
line position 16a causes the throw arm 20 to move in an op-
posite direction to the chain line position 20a (FIG. 2). This
movement translates the core 36 of the push-pull cable 35 axi-
ally inwardly with respect to the casing 38 and at the same
time brings the button contact 119 on throw arm 20 into full
engagement with the contact 118 on blade 111 of switch
means 108. This engagement completes a circuit from the
pump and valve unit 138, via wire 104, through the control
unit 10 to ground that activates the pump in unit 138. The
aforedescribed axial movement of the core 36 positions a
valve, not shown, within unit 138 and at the opposite end of
cable 35 so that fluid is pumped through conduit 139 -to
cylinder 134. The admission of pressurized fluid into cylinder
134 raises the frame 128 about the pivotal connections 130
and 131 to raise the blade. The blade 126 is raised to the
desired height, and the control lever 16 is permitted to return
from the chain line position 164 to the solid line position 16, as
under the biasing action of detent 76. This movement retracts
the throw arm 20 from the blade 111 to break the circuit from
wire 104 to ground and thereby stop the pump in unit 138.
The same movement of throw arm 20 also returns the core 36
to the neutral position. In the neutral position the valve in unit
138 causes the pressurized fluid to be retained within cylinder
134, thus maintaining the blade 126 in the elevated position
selected. _ :

To lower the blade 126 the control lever 16 is moved from
the solid line representation (FIG. 2) to a position depicted by
the chain line representation 16b. This movement of control
lever 16 to a position opposite position 162 swings the throw
arm 20 in a reverse direction along the course defined by the
plarie including guide slots 24 and 25; that is, away from the
switch blade 111 so that the pump in unit 138 remains in-
operative. However, this movement of throw arm 20 to the
chain line position 20b translates the core 36 axially outwardly
of the casing 38, and this motion of core 36 opens the valve,
not shown, in unit 138 so that the pressurized fluid in cylinder
134 is relieved. The weight of blade 126 and frame 128
thereby lowers the blade 126 about the pivotal connections
130 and 131. When the blade 126 is lowered to the desired
elevation, the control lever is swung from position 165 to posi-
tion 16. This movement returns the core 36 to its neutral posi-
tion so that the valve in unit 138 is closed and the vertical posi-
tion of blade 126 is maintained, as desired. J

By employing a detent means 95, when the control lever is
moved to position 16b the resilient arms 99 and 100 of the de-
tent means 95 will embrace and retain the throw arm 20 in
position 205 until the operator applies a releasing pressure—
i.e., a rearwardly directed force against handle 30. When the
control 10 is so actuated, only the weight of the blade 126 it-
self tends to force it downwardly; and it will thus “float” inde-
pendently of the orientation assumed by the vehicle 125 upon
which it is mounted. B : o
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Should it be desired to swing the blade 126 to either the
right or the left, irrespective of the elevation thereof, this can
be accomplished by correspondingly rotating the handle 30 to
one direction or the other. For example, should one desire to
swing the blade 126 to the right, position 126a depicted in
chain line in FIG. 8, he rotates the handle 30—and thus con-
trol lever 16—clockwise as depicted in FIG. 1. Clockwise
rotation of handie 30 and control lever 16 results in concomi-
tant rotation—or swing—or the throw arm 21 and centering
arm 28 about axis. 22 to positions 214 and 28a, respectively,
depicted in FIG. 3. In order that the arms 21 and 28 may so
swing, the axis 22 must be oriented transversely of the plane
incorporating guid= slots 26 and 29. As such, when the arms
21 and 28 are oriented perpendicularly to the axis 22, as
shown in the preferred embodiment, the handle 30 can be
rotated only when the throw arm 20 is in its neutral position.

The swinging movement of throw arm 21 to position 21a
- translates the core 61 of push-pull cable 60 axially outwardly
with respect to the casing 62. At the same time, the swinging
movement of centering arm 28 to position 284 brings the but-
ton contact 119 thereon into full engagement with the contact
116 on blade 110 of switch means 108. This engagement
completes a circuit from the pump and valve unit 138, via wire
104, through the control unit 10 to ground that activates the
pump in unit 138. This movement of arm 28 also compresses
the spring 78 of detent means 75. ‘

The aforedescribed axial translation of the core 61 operates
a valve (not shown) in unit 138 that opens the conduit 141 to
admit pressurized fluid into cylinder 136 and at the same time
opens conduit 140 to permit a corresponding amount of fluid
to emit.from the cylinder 135 so that the blade will swing to
the chain line position 126a.

When the blade 126 is in the desired position 1264, the

operator need only release handle 30. The spring 78 of detent
75 then acts to return the centering arm 28 and the throw arm
21 from positions 28a and 214, respectively, to their neutral
position. As the centering arm 28 returns to neutral the button
contact 119 is retracted from the contact 116 on blade 110 to
break the circuit from wire 104 to ground and thereby stop the
pump in unit 138. As the throw arm 21 returns to neutral the
.-core 61 is oppositely translated to operate a valve unit 138
that: closes. both conduits 140 and 141. The blade 126 is
hereby maintained in position 1264. '
“To move the blade 126 in the opposite direction the handle
30, and control lever 16, are rotated in a counterclockwise
direction about axis 22. This effects a concomitant counter-
clockwise rotation of the throw arm 21 and the centering arm
28 about axis 22 to positions 21b and 285, respectively. Coun-
terclockwise rotation of arm 28 compresses the spring 79 of
detent means 75. Counterclockwise rotation of throw arm 21
brings the button contact 119 thereon into full engagement
with the contact 115 on blade 109 of switch méans 108 to
complete the aforedescribed circuit that activates the pump in
unit 138. .

Counterclockwise rotation of throw arm 21 also translates
the core 61 of push-pull cable 60 axially inwardly with respect
to casing 62. Zhis translation of core 61 operates a valve (not
shown) in unit 138 that opens conduit 140 to admit pres-
surized fluid into cylinder 135 and at the same time opens con-
duit 141 to permit a corresponding amount of fluid to emit
from cylinder 136. In this situation, as well, when the blade
126 has been swung the ’désired‘ amount, the operator need
only release handle 30. The spring 79 of detent 75 then acts to
return the centering arm 28 and the throw arm 21 from posi-
tions 285 and 215, respectively, to their neutral position.

It should now be apparent that a single lever control em-
bodying the concept of the present invention is capable of in-
dividually regulating at.least. two motion transmitting means
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and an electrical switch means concurrently - with selected
regulation of the motion transmitting mans while otherwise
also accomplishing the remaining objects of the invention.
We claim: . :
1. A single lever control device for selectively actuating a

first and_second motion transmitting means comprising a
housing, first and second throw arms movably mounted within

said housing and each said throw arm having an axis and a
neutral position, each said throw arm being selectively rotata-
ble through a predetermined range about the axis of the other
of said throw arms; the first and second throw arms respective-
ly connected to the first and second motion stransmitting
means so that rotation of the first throw arm about the axis of
said second throw arm actuates the first motion transmitting
means and so that rotation of the second throw arm about the
axis of said first throw arm actuates the second motion trans-
mitting means, switch means mounted in said housing for ac-
tuating a remote electrical device, said switch means being ac-
tuated by rotation of said first throw arm in only one direction
from neutral and said switch means being actuated by rotation
of said second throw arm in either direction from neutral, a
centering arm extending oppositely of one said throw arm and
rotatable therewith, a control lever extending oppositely of
the other said throw arm and rotatable therewith said switch
means having three blades, each said blade having a'contact
portion, said contact portions being selectively located, one in
the range of rotational movement of each of said throw arms
and said centering arm.

2. A single lever control device, as set forth in claim 1,in
which each said throw arm has a neutral position and in which
detent means are cooperative with at least one of said throw
arms to bias said arm to its neutral position.

3. A single lever control device, as set forth in claim 1, in
which the throw arms are each swingingly movable from a
neutral position through a range on either side of the neutral
position, said ranges each defined by an actuate angle, detent
means in the form of springs cooperative with each said throw
arm, said throw arms contacting their respective springs
through substantially their full range of movement on at least
one side of the neutral position, each spring having an axis, the
axis of each said spring oriented perpendicularly with respect
to the throw arm that comes in contact therewith at one loca-
tion along the range thereof. ' '

4. A single lever control device, as set forth in claim 3,in
which the throw arm is perpendicular to the axis of the spring
contacted thereby only when the throw arms has moved
through approximately two-thirds of its range from neutral,

5. A single lever control device, as set forth in claim 1,in
which at least one of said throw arms has a neutral position
and is rotatable through a range defined by an acute angle, a
detent means releasably retaining said throw arm at a
preselected position within its range, said preselected position

- being remote from neutral.

6. A single lever control device, as set forth in claim 1,in
which both said throw arms have a neutral position, first and
second guide means, said first guide means permitting rotation
of said first throw arm only when said second throw arm is in
its neutral position, and said second guide means permitting
rotation of said second throw arm only when said first throw
arm is in its neutral position. :

7. A single lever control device, as set forth in claim 1,in
which at least one of said motion transmitting means com-
prises a core slidably received within a casing, and in which
the connection between the said core and its respective throw
arm comprises, a ball secured to said core, a cavity in said
throw arm, said ball pivotally received in said cavity, and clip
means to retain said ball in said cavity. :



PO-1050 UNITED STATES PATENT OFFICE

/
e CERTIFICATE OF CORRECTION
Patent No.__ 3 sgc 319 Dated June 15, 1971

L

Inventor(s) FRANK S, PAYERLE and RICHARD M MOSER

It is certified that error appears in the above-identified patent

and that said Letters Patent are hereby corrected as shown below:

—

Column 3, line 5, change "position" to read "opposition'.
Column 4, line 25, change ''nd" to read "and'".

Column 5, line 43, after "engaged'" insert
---or disengaged---,

Column 5, line 72, change '"device' to read 'vehicle'.

Columﬁ %“ line 9, change "or" (second occurrence) to read
D -«

Column 8, line 2, change "mans'" to read '"means".

Signed and sealesd this 18th day of January 1972,

{SEAL)
Attest:
EDWARD M. PLETCHER, JR, ROBERT GOTTSCHALK

Attesting Officer

Acting Commissioner of Patents



