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[57] ABSTRACT

[ Disclosed herein is] A throttle control for an engine
including a housing supporting a control lever for rota-
tion relative to a neutral position, a throttie lever mov-
ably mounted on the housing and adapted to actuate the
engine throttle, a throttle drive member including a
drive pin and mounted for rotation in response to move-
ment of the control lever from the neutral position, and
a cam member connected between the throttle lever
and the throttle drive member. The cam member In-
cludes a cam track receiving the drive pin and having a
shape effective to displace the cam member relative to
the throttle drive member, transversely relative to the
rotational axis of the throttle drive member, so as to
move the throttle lever in response to rotation of the
throttle drive member.

In one embodiment, the control further includes a shift
lever movably mounted on the housing and adapted to
actuate the engine clutch and a shift drive member
drivingly connected to the shift lever for actuating the
engine clutch in response to movement of the control
lever from the neutral position. The cam track 1s ar-
ranged so that the cam member, and thus the throttle
lever, remains in an engine idle position during imtial
movement of the control lever from the neutral position
to actuate the engine clutch and so that further move-
ment of the control lever from the neutral position
causes translatory movement of the cam member to
advance the engine throttle.

13 Claims, 9 Drawing Figures
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SINGLE LEVER REMOTE CONTROL FOR
ENGINE THROTTLE AND CLUTCH
- Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

This is a continuation of application Ser. No. 789,798,
filed Apr. 22, 1977, now abandoned.

BACKGROUND OF THE INVENTION

The invention' relates generally to single lever con-
trols for regulating the throttie and clutch associated
with an internal combustion engine. More specifically.
the invention relates to single lever controls for marine
propulsion devices, such as outboard motors and stern
drive units. '

Single lever controls generally include a main control
lever which is pivotally movable in opposite directions
from a neutral position through a clutch operating
range to effect clutch operation without affecting the
engine throttle setting and subsequently through a
throttle control range whereby the engine speed is in-
creased without affecting clutch actuation. As a result,
clutch actuation occurs before there is any appreciable
advancement of the throttle and the clutch cannot be
reversed before the throttle is returned to an idie speed
setting.

One general type of single lever control includes
means for selectively disconnecting the main control
lever from the clutch actuation mechanism when the
main contro] lever is in the neutral position so that the
main control lever can be moved independently of the
clutch actuation mechanism to advance the throttle
setting while the clutch is in the neutral position for
engine warm-up. Prior art constructions of this type of
- single lever controls often include fairly complex mech-
anisms, particularly those including lockout means for
preventing clutch actuation when the throttle is at an
advance setting, and usually require lateral movement
of the push-pull control cable(s) connecting the control
to the remotely located engine clutch and/or throttle.
Also, many prior art constructions do not include a
posittve means for preventing throttle advance during
the clutch actuation, but instead rely on the normal
backlash in the throttle control cable and throttle link-
age to absorb any movement which otherwise would
cause throttle advancement.

Examples of prior art single lever controls of this
general type are disclosed in the following U.S. Pat.
Nos.: Parsons 2,986,044 issued May 30, 1961, Morse et
al 3,127,785 issued Apr. 7, 1964, Morse 3,204,732 i1ssued
Sept. 7, 1965, Pervier 3,309,938 issued Mar. 21, 1967
Farrington et al 3,842,695 issued Oct. 22, 1964.

Reference is also made to the copending United
States Prince Application Ser. No. 767,556, filed on
Feb. 10, 1977, U.S. Pat. No. 4,090,558 issued May 23,
1978 and assigned to the assignee of this application.

SUMMARY OF THE INVENTION

The mnvention provides a throttle control for an en-
gine having a throttle, which control includes a hous-
ing, a control lever mounted on the housing for rotation
relative to a neutral position, a throttle lever movably
mounted on the housing and adapted to actuate the
engine throttle in response to movement of the throttle
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2

lever, a throttle drive member including a drive pin and
mounted on the housing for rotation in response to
movement of the control lever from the neutral posi-
tion, a cam member connected between the throttle
tever and the throttle drive member and including a
cam track which receives the drive pin and has a shape
effective to displace the cam member relative to the
throttie drive member 1o move the throttle lever in
response 1o rotation of the throttle drive member, and
gutde means located on the cam member and on the
housing for guiding movement of the cam member in
response 1o movement of the drive pin in the cam track.

In one embodiment, the throttle control includes a
shaft member rotatably mounted on the housing and
connected to the control lever for common rotation
therewith, the throttle drive members is mounted on the
shaft member for common rotation therewith, and the
guwide means affords translatory movement of the cam
member relative to the rotational axis of the shaft mem-
ber.

In one embodiment, the guide means includes a bush-
ing carried by the housing and having a bearing surface
which, in part, is concentric with the rotational axis of
the shaft member and the cam member includes wall
means defining a slot in the cam member and engaging
the bearing surface.

In one embodiment, the throttle control includes a
shift lever adapted to actuate a remotely located engine
clutch and movably mounted in the housing for move-
ment between a neutral position and a shift position in
response to movement of the shift lever., and means
connecting the shift lever to the shaft member for mov-
ing the shift lever from the neutral position to the shift
position in response to rotational movement of the con-
trol lever from the neutral position. In this embodiment,
the throttle drive member is connected to the shaft
member for cormmon rotation therewith, the cam mem-
ber 1s connected for translatory movement relative to
the rotational axis of the shaft member between an idle
position and a throttle advance position'in response to
rotation of the throttle drive member, and the cam track
includes a central portion extending at a uniform radius
in the rotational axis of the shaft member and end por-
tions extending from the central portion at Increasing
distances from the rotational axis of the shaft member,
whereby the cam member remains in the idle position
while the throttle drive pin travels in the cam track
central portion in response to rotation of the throttle
drive member and the cam member moves from the idle
position to a throttle advance position after the drive
pin enters into and travels in one of the cam track end
portions in response to rotation of the throttle drive
member.

In one embodiment, the shaft member is further Sup-
ported within the housing for axial movement relative
to the housing and to the throttle drive member be-
tween first and second positions in response to axial
movement of the control lever, the shift lever is con-
nected to the shaft member by a shift drive member
mounted on the shaft member for common axial move-
ment and for relative rotary movement, the shift lever is
connected with the shift drive member for movement
from a neutral position to the shift position in response
to movement of the control lever from the neutral posi-
tion and for axial movement of the shift drive member
relative to the shift lever in response to axial movement
of the control lever, and the shift drive member and the
throttle drive member are releasably connected to-
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gether by drive means which provide common rotary
movement of the shift drive member and the throttle
drive member when the shaft member is in the first
position and permits relative rotation of the shift mem-
ber and the shift drive member when the shaft member
is in the second position.

One of the principal features of the invention is the
provision of a throttle control for an engine including a
control lever adapted to actuate the engine throttle and
means for positively preventing advance of the engine
throttle during a predetermined amount of movement
of the control lever from a neutral position.

Another of the principal features of the invention 1s
the provision of such a throttle control which 1s ar-
ranged to effect smooth throttle pick-up after the con-
trol lever has been moved a predetermined amount
from the neutral position.

A further principal feature of the invention is the
provision of a throttle control for an engine including a
control lever, a throttle lever adapted to actuate the
engine throttle, a throttle drive member including a
drive pin and mounted for rotation in response to rota-
tion of the control lever from a neutral position, and a
cam member connected between the throttle lever and
the throttle drive member and including a cam track
which receives the drive pin and has a shape effective to
displace the cam member transfersely relative to the
rotational axis of the throttle drive member and move
the throttle lever in response to rotation of the throttle
drive member.

A further principal feature of the invention is the
provision of a throttle control as described n the pre-
ceding paragraph and including a shift lever adapted to
actuate the engine clutch, a shift drive member driv-
ingly connected to the shift lever for actuating the en-
gine clutch in response to movement of the control
lever from the neutral position, and wherein the cam
track is arranged so that the cam member, and thus the
throttle lever, remains in an idle position during initial
movement of the control lever from the neutral position
and so that further movement of the control lever from
the neutral position causes translatory movement of the
cam member relative to the rotational axis of the throt-
tle drive member to advance the engine throttle.

A still further principal feature of the invention is the
provision of a throttle control as described in the pre-
ceding paragraph including means mounting the con-
trol lever for axial movement relative to the housing
between first and second positions, means mounting the
shift drive member for rotation relative to and common
axial movement with the control lever, and means for
releasably connecting the shift drive member and the
throttle drive member in driving engagement when the
control lever is in the first position, whereby the shift
drive member is disengaged from the throttle drive
member in response to axial movement of the control
lever from the first to second position and the throttle
drive member thereafter can be rotated relative to the
shift drive member by the control lever for operating
the throttle independently of the clutch for engine
warm-up.
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Other features and advantages of the embodiments of 65

the invention will become apparent to those skilled in
the art upon reviewing the following detailed descrip-
tion, the drawings and the appended claims.

4
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of a single lever control
which is particularly adaptable for use with a marine
propulsion device and embodies various features of the
invention. ﬂ

FIG. 2 is an enlarged sectional view taken generally
along line 2—2 in FIG. 1, illustrating the location of
various of the components when the main control lever
is in the neutral position and in a connected position for
coordinated operation of the engine throttle and clutch.

FIG. 3 is a view similar to FIG. 2, illustrating the
location of various of the components when the main
control lever is in the reverse speed range.

FIG. 4 is a partial sectional view taken generally
along line 4—4 1n FIG. 2.

FIG. 5 is a sectional view taken generally along line
5—5 in FIG. 4.

FIG. 6 is a fragmentary sectional view taken gener-
ally along line 6—6 in FIG. 4, illustrating the location of
the shift drive member and the throttle drive member
when the main control lever is in a connected position
for coordinated operation of the engine throttle and
ciutch.

FIG. 7 is a fragmentary side view of the housing
cover section of FIGS. 2 and 3, shown with various of
the components removed. |

FIG. 8 is a fragmentary sectional view taken gener-
ally along line 8—8 in FIG. 4.

FI1G. 9 is a reduced fragmentary view taken generally
along line 9—9 in FIG. 6.

Before explaining at least one embodiment of the
invention in detail, is to be understood that the imven-
tion is not limited in its application to the details of
construction and the arrangements of the components
set forth in the following description or illustrated in the
drawing. The invention is capable of other embodi-
ments and of being practiced and carried out in various
ways. Also, it is to be understood that the phraseology
and terminology employed herein is for the purposes of
description and should not be regarded as limiting.

GENERAL DESCRIPTION

[llustrated in the drawings is a single lever control for
operating the clutch and throttle of the remotely lo-
cated marine propulsion device such as an outboard
motor or a stern drive unit. A single lever control 10
embodying various features of the invention includes
(FIG. 1) a housing 12 comprised of opposed cover
halves or sections 14 and 16 which include respective
side walls 18 and 20 and which are suitably fastened
together to form a generally closed housing.

The single lever control 10 includes a main control
lever 22 extending exteriorly of the housing 12 for both
pivotal or rotational movement and lateral or axial
movement relative to the housing 12. Provided in part
for this purpose (see FIG. 4) is a shaft member 24 hav-
ing an outer end 25 journaled in the housing section 16
by a bearing 26. The shaft member 24 1s suitably con-
nected to the lower end of the main control lever 22 for
both rotation and common lateral or axial movement
therewith. In the specific construction illustrated, the
outer end 25 of the shaft membetr 24 1s provided with
external splines which are received in an internally
splined recess [2] 27 provided in the lower end of the
main control lever 22 and the main control lever 22 1s
fastened to the shaft member 24 by a bolt 28 threaded
into the outer end 25 of the shaft member 24.



Re. 31,861

>

Clutch control is provided by (see FIGS. 2, 3, 4 and
5) a shift arm or lever 30 pivotally or rotatably mounted
on a stud or boss 32 extending from the cover section 14
with the lower end adapted for connection to a push-
pull link or cable 34 which is operatively connected 1O
a remotely located engine clutch (not shown). The shift
lever 30 includes a gear segment 36 which meshes with
a cooperating gear segment 38 provided on a shift drive
member 40 which is mounted on the shaft member 24
for rotation between a neutral position and a shift posi-
tion. As explained in more detail below, rotational
movement of the main control lever 22 serves to rock
the shift lever 30 about its pivotal mounting and thereby
actuate the remotely located clutch.

Throttle control is provided by (see FIGS. 2, 3, 4 and
5) a pair of throttle arms or levers 42 which, at therr
lower ends, are adapted for connection to a push-pull
link or cable 44 operatively connected to a remotely
located engine throttle (not shown). The upper ends of
the throttle levers 42 are mounted for pivotal movement
about an axis fixed relative to the housing 12 such as on
a stud or boss 46 extending from the cover section 16
coaxially with the boss 32 on the cover section 14.

Means are provided for operatively connecting the
throttle levers 42 to the main control lever 22 to control
movement of the throttle levers 42 in response to piv-
otal or rotational movement of the main control lever
22 relative to the neutral position shown in FIG. 2.
More specifically, (see FIGS. 2, 3 and 4) such means
includes a throttle drive member 48 having a drive
roller or pin 50 and a2 hub portion 32 which is journaled
in the cover section 16 via a bushing 54 to afford rota-
tion of the throttle drive member 48 coaxially with the
shaft member 24. | ‘

The throttle drive member 48 is connected to the
shaft member 24 for common rotation therewith and for
axial movement of the shaft member 24, and thus the
main control lever 22, relative to the throttle drnive
member 48. In the specifi¢c consfruction illustrated, (see
FIG. 4) the throttle drive member 48 has a central bore
56 including a plurality of axially extending, circumfer-
entially spaced splines which slidably receive and mesh
with complementary axially extending, circumferen-
tially spaced splines provided on the inner end portion
60 of the shaft member 24. Axial movement of the throt-

tle drive member 48 relative to the housing 12 during

axial movement of the shaft member 24 to the right as
viewed in F1G. 1 is prevented (see FIGS. 4 and 7) by
internal arcuate protuberance 62 provided on the cover
section 14.

Mounted on (see FIGS. 2, 3, 4 and 8) a bearing sur-
face or shank portion 64 of the bushing 54 1s a cam
element or member 66 including a throttle cam or track
68 which receives the drive pin 50 on the throttle drive
member 48. As best illustrated in FIG. 8 wheremn the
drive pin 50 has been omitted for clarity, the cam track
68 includes a central portion 70 formed at a uniform
radius from the rotational axis of the shaft member 24
and oppositely extending end portions 72 and 74 which
project in the direction away from the central portion
70 at distances which increase from the rotational axis
or center of the shaft member 24 with increasing dis-
tance from the central portion 70.

Means are provided for connecting the cam member
66 between the throttle drive member 48 and the throt-
tle levers 42 whereby rotational movement of the throt-
tle drive member 48, in response to displacement of the
main control lever 22 from the neutral position, is con-
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6

verted into a translatory movement of the cam member
66 relative to the rotational axis of the shaft member 24
with a resultant movement of the throttle levers 42.
While various arrangements can be used, in the specific
construction illustrated, such means (see FIGS. 2, 3 and
8) includes providing the cam member 66 with an ear 76
which is located diametrically opposite to the drive pin
50 with respect 1o the rotational axis of the shaft mem-
ber 24 when the throttle drive member 48 is 1n the neu-
tral position. The ear 76 extends between the throttle
levers 42 and is suitably pivotally connected thereto,
such as by a pin 78, at a location intermediate their
lower ends and their pivotal mounting. The cam ele-

" ment 66 includes an oblongslot 80 having an mnermost

circular portion 82 which is concentric with the rota-
tion axis of the shaft member 24 when the throttle drive
member 48 is in the neutral position and opposed walls
84 which engage the shank portion 64 of the bushing 54
and cooperate therewith so as to guide translatory
movement of the cam member 66 during travel of the
drive pin 50 in the cam track 68. |

Means are provided for connecting the shift drive
member 40 with the shaft member 24 to permit relative
rotation between the shaft member 24 and the shift
drive member 40 and to permit common axial move-
ment of the shift drive member 40 with the shaft mem-
ber 24. and thus with the main control lever 22. In the
specific construction illustrated (see F1GS. 4 and 6), the
shift drive member 40 is rotatably mounted on the shaft
member 24. The opposite sides of the shift drive mem-
ber 40 is engaged by respective retainer rings 86 and 88
carried on the shaft member 24 when the shaft member
24 is moved axially relative to the housing 12 in re-
sponse to axial movement of the main control lever 22.

Means are provided on the throttle drive member 48
and on the shift drive member 40 for affording common
rotary movement therebetween when the shaft member
24 is in a first position and for permitting rotation of the
throttle drive member 48 relative to the shift dnve
member 40 when the shaft member is in a second posi-
tion laterally or axially spaced from the first position. In
the specific construction illustrated, such drive means
(see F1G. 6) includes providing the shift drive member
40 with a pair of diametrically opposed drive holes o1
recesses 90 which receive and are drivingly engaged by
a pair of diametrically opposed drive pins or lugs 92
provided on the throttle drive member 48 and extending
laterally therefrom in a direction opposite to the drive
pin 50. During normal operation, the dnve lugs {22]
92 project into the drive recesses 90 and the shift drive
member 40 and the throttle drive member 48 rotate 1n
unison in response to rotational movement of the main
control lever 22 from the neutral position. The cooper-
ating gear segments 36 and 38 on the shift lever 30 and
on the shift drive member 40 are arranged so that, when
the main control lever 22 is moved in either rotative
direction from the neutral position, the shift lever 30 1s
rotated to actuate the engine clutch. Such cluich actua-
tion occurs promptly upon movement of the main con-
trol lever 22 from the neutral position.

The cam track 68 is shaped such that the drive pin 50
travels through the central portion 70 without displac-
ing the cam member 66, and thus the throttle levers 42,
during movement of the shift lever 30 to actuate the
engine clutch. After completion of clutch actuation (see
FIG. 3), the drive pin 50 enters one of the extending end
portions 72 and 74 of the cam track 68, depending upon
the direction of rotation of the main control lever 22.
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The shape of the end portions 72 and 74 of the cam
track 68 causes the drive pin 50 to move the cam mem-
ber 66 transversely relative to the rotational axis of the
shaft member 24, in a direction generally coincident
with the lingitudinal axis of the slot 80, so as to advance
the throttle from idle without affecting the setting of the
shift lever 30. The walls 84 of the cam element slot 80
Cooperate with the shank portion 64 of the bushing 24 to
guide this translatory movement of the cam member 66.
FIG. 3 illustrates the location of various of the CoOmpo-
nents when the main control lever 22 is located in the
reverse speed range.

With this arrangement, the central portion 70 of the
cam track 68 provides a period of lost motion or throttle
dwell so as to positively insure there is no throttle ad-
vancement while clutch actuation is taking place. The
end portions 72 and 74 of the cam track 68 provides a
smooth, positive throttle advance after the clutch has
been actuated, thereby assuring proper throttle pick-up
tor smooth boat operation. Different stroke clutch gears
and/or rates of throttle pick-up can be accommodated
by stmply replacing the cam member 66 with one hav-
ing a cam track 68 of the appropriate shape.

When it is desired to operate the throttle indepen-
dently of the clutch for engine warm-up, the main con-
trol lever 22 is moved laterally or axially relative to the
housing 12, i.e., moved to the right as viewed in FIG. 1,
by grasping the handgrip 94 provided on the lower
portion of the main control lever 22. This lateral or axial
movement of the main control lever 22 moves the shift
drive member 40 axially relative to the throttle drive
member 48 and the drive recesses 90 are withdrawn
from the drive lugs 92. At the same time, the shift drive
member 40 moves axially relative to the shift lever 30
and there is no lateral displacement of either the throttle
cable 44 or the clutch cable 34. During subsequent rota-
tion of the main control lever 22 from the neutral pPOSsi-
tion, the throttle is advanced in response to movement
of the throttle drive member 48 and the shaft member 24
rotates relative to the shift drive member 40, i.e., the
shift drive member 40 remains in a neutral posttion and
the engine clutch is not actuated.

Lockout means are provided for permitting axial
movement of the shift drive member 40 from an en-
gaged position to a disengaged position in response to
axial movement of the main control lever 22 when the
main control lever is in the neutral position and for
preventing axial movement of the shift drive member 40
from the engaged position when the main control lever
22 1s displaced from the neutral position. In the specific
construction illustrated, such lockout means (see FIGS.
2, 3 and 7) includes a radially extending lockout lug or
ear 96 on the shift drive member 40 and a lockout notch
or recess 98 provided in the interior of the cover section

14. The lockout recess 98 is located and dimensioned to-

receive the lockout ear 96 and permit the drive recesses
90 on the shift drive member 40 to be completely with-
drawn from the drive lugs 92 on the throttle drive meme-
ber 48 when the main control lever 22 is in the neutral
position. Location of the lockout ear 96 in the lockout
recess 98 prevents rotational movement of the shift
drive member 40.

If outwardly axial movement of the main control
lever 22 is attempted when the main contro] lever 22 18
displaced from the neutral position, the lockout ear 96
engages (see FIG. 7) one of a pair of arcuate protuber-
ances 100 projecting from the interior of the cover
section 14 and extending the opposite directions from

1O

i35

35

43

50

635

8

the lockout recess 98. The protuberances 100 are dimen-
sioned to prevent the required axial movement of the
shaft member 24 to withdraw the drive receses 98 from
the drive lugs 92.

The lockout means preferably also include means for
preventing both rotational movement of the shift drive
member 40 from the neutral position and axial move-
ment of the shift drive member 40 from the disengaged
position when the shaft member 24 is in the second
posttion and the main control lever 22 is displaced from
the neutral position. In the specific construction illus-
trated, such means (see FIG. 9) includes providing the
shift drive member 40 with camming surfaces 102 ex-
tending adjacent the drive recesses 90. When the shif
drive member 40 is in the disengaged position and the
main control lever 22 thereafter is pivoted in either
rotative direction from the neutral position, the outer
ends of the drive lugs 92 engage the camming surfaces
102. Thus, the camming surfaces 102, in cooperation
with the drive lugs 92, serve to retain the lockout ear 96
in the lockout recess 98 when the main control lever is
displaced from the neutral position, thereby locking the
shift drive member in the neutral position shown in
FIG. 2. Also, the camming surfaces 102 prevent the
shift drive member 40 from betng returned to the en-
gaged position until the main control lever 22 is in the
neutral position.

Means preferably are provided for automatically
returning the shift drive member 40 from the disen-
gaged position to the engaged position when the main
control lever 22 has been returned to the neutral pOSsi-
tion after being moved axially for independent actuation
of the engine throttle. In the specific construction illus-
trated, such means (see FIG. 4) includes a helical spring
104 encircling the shaft member 24 and disposed be-
tween the cover section 14 and the shift drive member
40 with one end received in an annular pocket 106 de-
fined by the bearing 26 and the other end bearing
against the retainer ring 88. When the main control
lever 22 is returned to the neutral positton wherein the
drive recesses 90 are aligned with the drive lugs 92, the
spring 104 moves the shift drive member 40 to the en-
gaged position.

Various of the features of the invention are set forth
in the following claims:

The embodiments of the invention in which an exclu-
stve property or privilege is claimed are defined as
follows:

[1. A throttle control for an engine having a throttle
and a clutch, said control comprising a housing, a shaft
member supported within said housing for rotation
relative to said housing, a control lever connected to
said shaft member for common rotation therewith rela-
tive to a neutral position, a shift lever mounted on sald
housing for movement between a neutral posttion and a
shift position and adapted to actuate the engine clutch in
response to movement of said shift lever, means con-
necting said shift lever to said shaft member for moving
said shift lever from the neutral position to the shift
position in response to rotational movement of said
control lever from the neutral position, a throttle lever *
movable mounted on said housing and adapted to actu-
ate the engine throttle in response to movement said
throttle lever, a throttle drive member Including a drive
pin mounted on said shaft member for common rotation
therewith in response to movement of said control lever
from the neutral position, a cam member carried by said
shaft member and connected between said throttle lever
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and said throttle drive member for movement between
an idle position and a throttle advance position in re-
sponse to rotation of said throttle drive member, said
cam member including a cam track receiving said drive
pin and having a shape effective to displace said cam
member relative to said shaft member and to said throt-
tle drive member to move said throttle lever in response
to rotation of said throttle drive member, and guide
means on said cam member and on said shaft member
for guiding translatory movement of said cam member
relative to the rotational axis of said shaft member in
response to movement of said. drive pin in said cam
track.} '

L2. A throttle control for an engine having a throttle
and a clutch, said control comprising a housing, a shaft
member supported within said housing for rotation
relative to said housing, a control lever connected to
said shaft member for common rotation therewith rela-
tive to a neutral position, a shift lever mounted on said
housing for movement between a neutral position and a
shift position and adapted to actuate the engine clutch in
response to movement of said shift lever, means con-
necting said shift lever to said shaft member for movin g
said shift lever from the neutral position to the shift
position in response to rotational movement of said
control lever from the neutral position, a throttle lever
movably mounted on said housing and adapted to actu-
ate the engine throttle in response to movement of said
throttle lever, a throttle drive member mmcluding a drive
pin and mounted on said shaft member for common
rotation therewith in response to movement of said
control lever from the neutral position, a cam member
carried by said shaft member and connected between
said throttle lever and said throttle drive member for
movement between an idie position and a throttle ad-
vance position in response to rotation of said throttle
drive member, said cam member including a cam track
receiving said drive pin and having a central portion
extending at a uniform radius from the rotational axis of
said shaft member and end portions extending from said
central portion at increasing distances from the rota-
tional axis of said shaft member. whereby said cam
member remains in the idle position while said drive pin
travels 1n said cam track central portion in response to
rotation of said throttle drive member and said cam
member moves from the idle position to a throttle ad-
vance position after said drive pin enters into and trav-
els within one of said cam track end portions in response
to rotation of said throttle drive member, and guide
means on sald cam member and on said shaft member
for guiding translatory movement of said cam member
relative to the rotational axis of said shaft member in
response to movement of said drive pin in said cam
track.]}

[3. A throttle control according to claim 2 wherein
said shaft member is further supported within said hous-
1ng for axial movement relative to said housing and to
said throttle drive member between first and second
positions in response 1o axial movement of said control
lever, wherein said means connecting said shift lever
with said shaft member includes a shift drive member
mounted on said shaft member for common axial move-
ment therewith and for relative rotary movement there-
between and means connecting said shift lever and said
shift drive member for moving said shift lever from a
neutral position to the shift position in response to
movement of said control lever from the neutral posi-
tion and for permitting axial movement of said shift
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drive member relative to said shift lever in response to
axial movement of said control lever, and wherein said
control includes drive means for releasably connecting
said shift drive member and said throttle drive member
to provide common rotary movement of said shift drive
member and said throttlie drive member when said shaft
member 15 in the first position and to permit relative
rotation of said shift member and said shift drive mem-
ber, in response to rotational movement of said control
lever, when said shaft member is in the second POSI-
tion. J

4. A throttle control according to claim [3} 76
wherein said drive means includes at least one drive

Tecess 1n said shift drive member and a drive lug on said

throttle drive member drivingly engaged with said shifi
drive member recess when said shaft member i1s in the
first position and disengaged from said shift drive mem-
ber recess when said shaft member is in the second
position. |

5. A throttle control according to claim [3} 76 in-
cluding lockout means for permitting axial movement
of said shift drive member from an engaged position to
a disengaged position when said control lever is in the
neutral position and for preventing axial movement of
said shift drive member from the engaged position when
said control lever is displaced from the neutral position.

6. A throttle control according to claim 5 wherein
said lockout means further includes means for prevent-
ing both rotational movement of said shift drive mem-
ber from the neutral position and axial movement of
said shift drive member from the disengaged position to
the engaged position when said shaft member is in the
second position and said control lever is displaced from
the neutral position.

7. A throttle control according to claim 5 wherein
said lockout means includes a recess in said housing and
a lockout lug on said shift drive member located to
project and to engage said housing recess and thereby
lock said shift drive member in the neutral position
when said shaft member is moved to the second position
with said control lever in the neutral position and fur-
ther includes arcuate protuberances extending on said
housing in opposite directions from said housing recess
and located to be engaged by said lockout lug in the
event movement of said shaft toward the second posi-
tion is attempted when said control lever is displaced
from the neutral position.

8. A throttle control according to claim 7 wherein
said lockout means further includes a camming surface
extending on said shift drive member from said drive
recess and adapted to engage the outer edge of said
drive lug when said control lever is displaced from the
neutral position after said shaft member has been moved
to the second position and thereby retain said lockout
lug in said housing recess.

9. A throttle control according to claim [37 /6 in-
cluding means for biasing said shaft member towards
the first position.

10. A throttle control according to claim 9 wherein
said housing has a wall and wherein said biasing means
comprises a helical spring encircling said shaft member
and interposed said shift drive member and said housing
wall.

11. A throttle control for an engine having a throttle and
a clutch, said control comprising a housing, a control lever
mounted on said housing for rotation relative to a neutral
position, a shaft member supported within said housing for
rotation relative to said housing and connected to said
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control lever for common rotation therewith, said shaft
member being further supported within said housing for
axial movement relative to said housing between first and
second positions in response to axial movement of said
control lever. a throttle lever movably mounted on said
housing and adapted to be connected to the engine throttle
for actuation thereof in response to movement of said throt-
tle lever, a throttle drive member including a drive pin and
connected to said shaft member for rotation in response o
movement of said control lever from the neutral position, a
shift lever adapted to be connected to the engine clutch for
actuation thereof in response to shift lever movement, said
shift lever being movably mounted on said housing for
movement berween a neutral position and a shift position in
response to movement of said shift lever. means releasably
connecting said shift lever to said shaft member so as selec-
tively to move said shift lever from the neutral position [0
the shift position in response to rotational movement of said
control lever from the neutral position and to permit rela-
tive rotation between said shift lever and said shaft member
in response to rotational movement of said control lever,
said means connecting said shift lever to said shaft member
including a shift drive member mounted on said shaft
member for relative rotary movemnent therebetween, means
connecting said shift lever and said shift drive member.
and drive means for releasably connecting said shift drive
member and said throttle drive member to provide com-
mon rotary movement of said shift drive member and said
throttle drive member when said shaft member is in the
first position and to permit relative rotation between said
shaft member and said shift drive member, in response o
rotational movement of said control lever, when said shaft
member is in the second position, a cam member connected
between said throttle lever and said throttle drive member
for movement between an idle position and throttle ad-
vance positions in response to rotation of said throttle drive
member, said cam member including a cam track receiv-
ing said drive pin and having a central portion extending at
a uniform radius from the rotational axis of said shaft
member and end portions extending from said central

portion at increasing distances from the rotational axis of

said shaft member, and guide means located on said cam
member and on said housing for guiding movement of said
cam member in response to movement of said drive pin (n
said cam track, whereby said cam member remains in the
idle position while said drive pin travels in said cam track
central portion in response to rotation of said throtile drive
member and said cam member moves from the idle posi-
tion to a throttle advance position after said drive ptn enters
into and travels within one of said cam track end portions
in response to rotation of said throttle drive member.

12. A control in accordance with claim 11 and further
including lockout means for preventing rotation of said
shift drive member when said shaft member is in said
second position. |

13. A4 throttle control for an engine having a throttle and
a clutch, said control comprising a housing, a shaft mem-
ber supported within said housing for rotation relative o
sald housing, a control lever connected 10 said shaft mem-
ber for common rotation therewith relative to a neutral
position, a shift lever mounted on said housing for move-
ment between a neutral position and a shift position and
adapted to be connected to the engine clutch for actuation
thereof in response lo movement of said shift lever, means
connecting said shift lever to said shaft member for moving
said shift lever from the neutral position to the shift position
in response to rotational movement of said control lever
from the neutral position, a throttle lever movably mounted
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on said housing and adapted to be connected to the engine
throttle for actuation thereof in response to movement of
said throttle lever, a throttle drive member including a
drive pin mounted on said shaft member for common
rotation therewith in response to movement of said control
lever from the neutral position, @ cam member carried by
said shaft member and connected between said throttle
lever and said throttle drive member for movement between
an idle position and a throttle advance position in response
to rotation of said throttle drive member, said cam member
including a cam track receiving said drive pin and having
a shape effective to displace said cam member relative (o
said shaft member and to said throttle drive member (0
move said throttle lever in response lo rotation of said
throttle drive member, and guide means on said cam mem-
ber and on said shaft member for guiding transiatory
movement of said cam member relative to the rotational
axis of said shaft member in response to movement of said
drive pin in said cam rack. |

14. A throttie control for an engine having a throttle and
a clutch, said control comprising a housing, a shaft mem-
ber supported within said housing for rotation relative to
said housing, a control lever connected to said shaft mem-
ber for common rotation therewith relative to a neutral
position, a shift lever mounted on said housing for move-
ment between a neutral position and a shift position and
adapted to be connected to the engine cluich for actuation
thereof in response to movement of said shift lever, means
connecting said shift lever to said shaft member for moving
said shift lever from the neutral position to the shift position
in response to rotational movement of said control lever
from the neutral position, a throttle lever movably mounted
on said housing and adapted to be connected to the engine
throttle for actuation thereof in response lo movement of
said throttle lever, a throttle drive member including a
drive pin and mounted on said shaft member for common
rotation therewith in response to movement of said control
lever from the neutral position, a cam member carried by
said shaft member and connected between said throttle
lever and said throttie drive member for movement between
an idle position and a throttle advance position in response
to rotation of said throttle drive member, said cam member
including a cam track receiving said drive pin and having
a central portion extending at a uniform radius from the
rotational axis of said shaft member and end portions
extending from said central portion at increasing distances
from the rotational axis of said shaft member. whereby
said cam member remains in the idle position while said
drive pin travels in said cam track central portion in re-
sponse to rotation of said throttle drive member and said
cam member moves from the idle position to a throitle
advance position after said drive pin enters into and travels
within one of said cam track end portions in response (o
rotation of said throttle drive member. and guide means on
said cam member and on said shaft member for guiding
translatory movement of said cam member relative (o the
rotational axis of said shaft member in response to move-
ment of said drive pin in said cam track.

5. A throtile control according to claim 14 wherein said
shaft member is further supported within said housing for
axial movement relative to said housing and to said throttle
drive member between first and second positions in re-
sponse to axial movement of said control lever, wherein
said means connecting said shift lever with said shaft mem-
ber includes a shift drive member mounted on said shaft
member for common axial movement therewith and for
relative rotary movement therebetween and means connect-
Ing said shift lever and said shift drive member for moving
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said shift lever from a neutral position (o the shift position
in response to movement of said control lever from the
neutral position and for permitting axial movement of said
shift drive member relative to said shift lever in response {0
axial movement of said control lever, and wherein said
conirol includes drive means for releasably connecting said
shift drive member and said throtile drive member 10 pro-
vide common rotary movement of said shift drive member
and said throtile drive member when said shaft member is
in the first position and to permil relative rotation of said
shaft member and said shift drive member, In response 10
rorational movement of said control lever, when said shaft
member is in the second position.

16. A throttle and clutch control for an engine having a
throttle and a clutch, said control comprising a housing, a
control lever mounted on said housing for rotation relative
10 @ neutral position, a shaft member supported within said
housing for rotation relative to said housing and connected
to said control lever for common movemenl therewith, a
throttle lever movably mounted on said housing and
adapted 1o be connected 10 the engine throttle for actuation
thereof in response to movemen! of said throttle lever, a
throttle drive member including a drive pin and connected
10 said shaft member for rotation in response lo movement
of said control lever from the neutral position, a cam mem-
ber connected between said throttle lever and said throttle
drive member for movement between an idle position and
throttle advance positions in response lo rotation of said
throttle drive member, said cam member including a cam
track receiving said drive pin and having a central portion
extending at a uniform radius
said shaft member and end portions extending from said

central portion at increasing distances from the rotational

axis of said shaft member, guide means located on said
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in said cam track, whereby said cam member remains in
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the idle position while said drive pin travels in said cam
track central portion in response 1o rolation of said throttle
drive member and said cam member moves from the idlc
position to a throttle advance position after said drive pin
oniers into and travels within one of said cam track end
portions in response 1o rotation of said throttle drive mein-
ber, a shift lever adapted 1o be connected to the engine
clutch for actuation thereof in response 10 shift lever move-
ment, said shift lever being movably mounied on said hous-
ing for movement between a neutral position and a shift
position In response (o movement of said shift lever, and
means connecting said shaft member 10 said shift lever so
as selectively to move said shift lever from the neutral
position 1o the shift position in response to rotational move-
ment of said control lever from the neutral position, said
means connecting said shaft member 10 said shift lever
being releaseable so as 1o permil relative rotation between
said shaft member and said shift lever in response [o rola-
tional movement of said control lever, said means release-
ably connecting said shaft member 10 said shift lever in-
cluding means supporting said shaft member for axial
movement relative to said housing between first and second
positions in response io axial movement of said controi
lever. a shift drive member mounied on said shaft member
for relative rotary movement therebetween, means connect-
ing said shift lever and said shift drive member for move-
ment of said shift lever in response 10 rolary movemeni of
said shift drive member, and drive means for releaseably
connecting said shaft member and said shift drive member
to provide common rotary movement of said shaft member
and said shift drive member when said shaft member is In
the first position and to permit relative rotation between
said shaft member and said shift drive member, in response
10 rotational movement of said control lever, when said

shaft member is in the second posilion.
% L * * *
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