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Book Descriptions:

Detent Mechanism Manual Transmission

The spring urges the roller against the notched surface on the plate. The ramps or rises provide
increased shift effort during movement of the plate from range to another. In each range, the
springbiased roller is disposed in the appropriate valley. A channel is formed in the plate to provide
a path for the roller, such that the park to reverse shift effort is less than the reverse to park effort.
BACKGROUND OF THE INVENTION Shift control mechanisms have a park pawl mechanism with a
detent system that provides for shift feel to the operator. A portion of the detent mechanism includes
a notched detent plate and a springbiased roller engaging the plate. As the plate passes under the
roller, the operator is aware of the load change as the spring load changes in response to the rises
and valleys of the notches. The force required to move the control from reverse to park is generally
higher than the force between other adjacent positions on the detent plate to ensure the operators
awareness that park is being engaged or disengaged. The increased effort is generally due to a
larger rise on the notch between the reverse and park positions. The same spring load must be
overcome during the park to reverse shift. However, if the vehicle was parked on a grade, the
frictional forces in the park pawl mechanism increase the force necessary to shift from park to
reverse. Various solutions, including pawl tooth design, have been proposed to decrease or
otherwise neutralize the park pawl load during pullout from the park position. SUMMARY OF THE
INVENTION It is an object of the present invention to provide an improved detent mechanism,
wherein the park to reverse detent load is less than the reverse to park detent load. In one aspect of
this invention, a park to reverse channel on the detent plate bypasses the reverse to park rise. In this
arrangement, the operator must overcome a detent force at one level to engage the park position
but a lower level to disengage the park
position.http://www.meselofalu.ro/userfiles/4_3-mercruiser-engine-manual.xml

detent mechanism manual transmission, 1.0, detent mechanism manual transmission.

The detent spring and roller must accommodate the rise of the notched plate while entering the park
position. However, the channel permits the rise to be bypassed during movement from the park to
reverse position. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is an elevational view of a
portion of a transmission shift control system showing the shift detent plate; FIG. 2 is an enlarged
perspective view of a portion of the detent plate and spring mechanism shown in FIG. 1; FIG. 3 is a
view similar to FIG. 2 showing the detent plate in an alternate position; FIG. 4 is a view similar to
FIG. 2 showing the detent plate and spring loaded roller during movement from park to reverse;
FIG. 5 is a view taken along line 55 of FIG. 2; FIG. 6 is a view taken along line 66 of FIG. 3; and FIG.
7 is a perspective view of a transmission shift control system as used in console mounted shift
environments. DESCRIPTION OF AN EXEMPLARY EMBODIMENT The manual shift mechanism
shown in FIG. 1 includes a detent plate 10 which is mounted for rotation with a manual shaft 12. The
manual shaft 12 is connected through conventional rod control mechanisms with a vehicle steering
system, not shown. In these steering systems, it is well known for a manual lever to be mounted on
the steering column for controlling the operation of the manual shaft which is disposed within the
transmission proper. The detent plate 10 has secured thereto a rod 14 which operates a manual
valve 16 slidably disposed slidably disposed in a transmission valve body or transmission housing 18
which is secured within the transmission housing, not shown. A detent spring 20 is secured to the
valve body or the transmission housing and terminates at a distal end with a springloaded detent
roller 22 which engages a plurality of notches on the detent plate
10.http://aeronautike.com/userfiles/4_3-vortec-manual-transmission.xml
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As the operator manipulates the manual shaft 12, the springloaded roller 22 navigates or is
manipulated over the notches of the detent plate 10 to provide the operator with a sense of feel as
he shifts from one drive range to another. FIG. 7, the shift mechanism is incorporated in a shift
tower 24 which includes a manual lever 26 pivotally mounted through a bracket 28 to a base
member 30. The bracket 28 is mounted on pins 32 and 34 which permit pivoting of the manual shift
lever relative to the base member 30. The base 30 has a pair of feet 36 and 38 adapted to be secured
to a vehicle body adjacent the operator. The manual lever 26 has secured thereto a detent plate 10
which cooperates with a detent spring 20 and roller 22 to provide the operator with a sense of feel
as the manual lever 26 is manipulated between drive ranges. The detent plate 10 in FIG. 7 and
detent plate 10 in FIG. 1 can be identical in construction, if desired. The manual lever 26 also has
secured therewith or formed integral therewith, a pair of arms 40 and 42. The arm 40 is connected
with a transmission control cable 44 and the arm 42 is connected with a brake transmission shift
interlock cable 46. As is well known, the brake transmission shift interlock cable 46 is connected to
an electrical system or electrical control mechanism actuated by both the vehicle ignition, which is
not shown, and the vehicle brake pedal, which is not shown. The transmission control cable 44 is
connected with a lever not shown, which in turn is connected with a shaft similar to the manual shaft
12, shown in FIG. 1. A detent plate may also be included within the transmission assembly when the
shift tower 24 is used. This provides two detent members within the transmission shift control
system. A secondary detent in the columnmounted shift controls, shown in FIG. 1, may also be
included in the steering column. These types of detents are well known to those skilled in the art.

The rise 60 will not be used since the detent plate 10 cannot be rotated sufficiently to cause the rise
60 to be negotiated by the roller 22. The detent spring 20 is secured to a stationary post or
component 61 formed in the transmission housing or valve body 18 by a threaded fastener 62. The
detent spring 20 has the detent roller 22 rotatably mounted thereon through a pin 64 secured to the
detent spring 20. A helical bias spring 66 urges the detent roller 22 along the pin 64 away from the
detent spring 20. The detent spring 20 urges the roller 22 into abutment with the outer surface of
the cam 48. As the detent plate 10 is rotated by the operator from one drive position or drive range
to another, the roller 22 will ascend one rise and descend the adjacent rise into the succeeding
valley. While the roller is being manipulated up a rise, the operator will feel an increase in shift
effort or shift feel, such that the operator will be aware of a change in drive ranges. For example,
when shifting from reverse to neutral, the roller will ascend the rise 54 reaching a peak and then
descending a rise 68 until a neutral valley 70 is achieved. While the roller 22 is ascending the rise
54, the operator feels an increase in shift force. However, after crossing the peak and descending
the rise 68, the operator will be aware that a new range is being accomplished or reached. To
ensure that the rise 56 is abutted, the spring 66 urges the roller in the direction to contact the rise
56. As the detent plate 10 is pivoted by the operator, the roller will be abutted by the lateral guide
wall 72. The lateral guide wall 72 converges into the ramps 56 and 58 to force the roller 22, as seen
in FIGS. 3 and 6, toward the detent spring 20. The purpose for this deflection of the roller 22 will
become evident in the following description. As the roller passes the peak between rises 56 and 58,
the roller 22 has been urged toward the detent plate 20.

http://www.bosport.be/newsletter/3rw44-user-manual

Otherwise, the operator upon moving the detent plate from the reverse position to the neutral
position, the roller 22 will negotiate the rises 54 and 68 to thereafter settle in the notch 70. Thus,
the effort required to return the detent plate 10 to the reverse position is less than the effort
required to achieve the park position. The slot or channel 76 is shown on the detent plate which is
manipulated by the operator and generally made of a hardened steel component. In the alternative,
the detent plate can be formed of plastic and secured by riveting or bonding to a steel detent plate,
or it may be positioned within the system separate from the normal sector plate manipulated directly
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by the operator. In either event, the detent plate having the reduced shift effort will provide the
operator with a sense of shift feel on both a reverse to park manipulation and a park to reverse
manipulation. It is also possible to use two or more of the reduced effort detent plates within the
shift control system. For example, when the system shown in FIG. 7 is utilized, a detent plate on the
shift tower 24 and within the transmission itself can be utilized, thus providing two detent plates,
each of which can have a reduced effort channel or a park to reverse shift. The demand is for a crisp
and precise gear shift with low shift effort. The impulses from synchronizers make shifts feel notchy.
After synchronization the blocker ring releases the sleeve. The sleeve then hits the teeth of the
clutch body ring. The second impulse causes a phenomenon called double bump. This can be felt at
the hand and makes a shift feel notchy or sluggish. An ideal way to overcome this is to optimize the
detent profile. This paper explains in detail the various factors that contribute to the perceived shift
feel. Various methods to optimize the forces on the knob by changing the detent profile are
discussed.

https://www.fhccu.com/images/Cuisinart-Grind-And-Brew-10-Cup-Thermal-Manual.pdf

Gear Shift Quality Assessment referred as GSQA henceforth is a tool to acquire the required shift
feel data. Using this tool shift efforts and kinematics of a 5 speed manual transmission are plotted
for illustration. The calculations required to optimize the detent profile are explained in detail. The
necessary precautions to be taken are also discussed. Login to see discount.TechSelect is a
costeffective subscription option to select and download 12100 fulltext Technical Papers per year.
Find more information here. When the driver moves the shifter to select a gear, the shift rail moves
a shift fork thats attached to a synchronizer. Each synchronizer is capable of changing twospeed
gears.A springloaded ball fits into the detent notch to lock the transmission into gear. If the ball slips
out of its notch, the vehicle will jump out of gear. The rail should slide easily in its bore, but should
not have any lateral up and down or side to side movement. While in the desired gear, the interlock
pin prevents the transmission from shifting into another gear. Shifter Bushings Before attaching the
forks to the shift rail, make sure they slide along the rail smoothly. Not binding, smooth, without side
play. Check the forks, gates, and the rails for bends, cracks, and excessive wear. Transfer cases also
use shift rails with detent ball springs. Theyre used to shift between high and low gear ranges. The
notch, check ball and spring are used and inspected like the internal linkage of a manual
transmission. Discover everything Scribd has to offer, including books and audiobooks from major
publishers. Report this Document Download Now Save Save 05. Shift and Select Mechanism For
Later 0 ratings 0% found this document useful 0 votes 71 views 7 pages 05. Shift and Select
Mechanism Uploaded by Dwi Upariadi Description Full description Save Save 05.
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Shift and Select Mechanism For Later 0% 0% found this document useful, Mark this document as
useful 0% 0% found this document not useful, Mark this document as not useful Embed Share Print
Download Now Jump to Page You are on page 1 of 7 Search inside document The detent mechanisms
give the driver distinctive detent f eel ing and the slidable ball bearings help reduce the shift lever
operating force. The mecha nism also prevents the transmission from jumping out of gear. The shift
detent mechanism uses a plunger with a check ball in it. The check ball is held under a small bowl
which has the function of reducing friction during a shift and with the d etent mechanism on the fork
rod, generating a force to retain a gear in the selected position. Browse Books Site Directory Site
Language English Change Language English Change Language. The opening of the holder is
inwardly bent at its circumferential edge to form a ball retaining portion for projecting a part of the
detent ball therefrom and retaining the detent ball so as not to come out from the opening.
Especially, the detent mechanism including a detent ball rather than a detent pin accomplishes a
smooth shiftoperation because of easiness of rolling motion of the detent ball. In the case that a
detent ball and a spring are accommodated in a single holder which is mounted to the transmission
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casing, it is advantageous in handling the holder and mounting it on the transmission casing for the
detent ball, the spring and the holder to be assembled as a single unit so that the detent ball and the
spring may not come out from the holder. In order to meet the requirements, an opening formed in a
part of the holder and adapted to project a part of the detent ball therefrom should be deformed by
crimping, for example, to form a ball retaining means.

However, with this arrangement, the detent ball is brought into surfacecontact with an inner surface
of the ball retaining means, and as the result, smooth rolling motion of the detent ball may be
hindered. The opening of the holder is inwardly bent at its circumferential edge to form a ball
retaining portion for projecting a part of the detent ball therefrom and retaining the detent ball so as
not to come out from the opening. Under the mounting condition of the holder to the transmission
casing, the detent ball is slightly lifted from the ball retaining portion when the detent ball is
brought into engagement with one of the detent grooves of the shiftandselect lever. A shiftandselect
lever 3 is fixed on the shaft 2 by a spline 4 and a pin 5, so as to rotate and move together with the
shaft 2. The lever 3 is formed in such a manner that its lower part extends downwardly and forms an
engagement portion 6 to selectively engage one of shift heads 10, 11 and 12 for each shift fork not
shown. In other words, when the shaft 2 and the lever 3 are moved in the right and the left
directions as viewed in FIG. 1 by the selectoperation, the engagement portion 6 of the lever 3 is
engaged with one of the shift heads 10, 11 and 12. When the shaft 2 and the lever 3 are rotated by
the shiftoperation, the selected shift head and its shift fork are moved in the right and the left
directions as viewed in FIG. 2 to obtain a desired shift position in the transmission. The interlock
plate 8 is provided with a pair of engagement members 8a and 8b at its lower portion so as to
engage the shift heads 10, 11 and 12. As will be hereinafter described, the interlock plate 8 is
prevented from rotating about the axis of the shiftandselect lever shaft 2, so that the shift heads
engaged with both engagement members 8a and 8b are held unmovable in the direction of
shiftoperation.

A threaded hole 1a is formed through the upper wall of the transmission casing 1 at the opposed
portion to the detent groove 7. Reference numeral 20 designates a hollow cylindrical holder having a
male thread 20a at its outer peripheral surface and a hexagonal head 20b at its top portion. The
holder 20 is screwed into the threaded hole 1a. A small diametrical portion 20c is formed at the
lower portion of the holder 20. An elongated hole 9 is formed through the upper wall of the interlock
plate 8 at the opposed portion to the detent groove 7. The small diametrical portion 20c of the
holder 20 is inserted into the elongated hole 9. In other words, the elongated hole 9 is so formed as
to permit longitudinal movement of the interlock plate 8 in the axial direction of the shaft 2 See FIG.
1 and as to prevent rotation of the interlock plate 8 about the axis of the shiftandselect lever shaft 2
as viewed in FIG. 2 by substantially equalizing its width to the outer diameter of the small
diametrical portion 20c. The opening 21 is designed in such a manner that its inner circumferential
edge is inwardly bent by crimping, for example, so as to prevent the ball 23 from coming out from
the holer 20 and to form a ball retaining portion 22. A hollow plunger or a spring seat 24 is inserted
into the holder over the ball 23. The spring seat 24 has a stepped stopper surface 29 at its lower
end. A stepped portion 28 is formed on the inside wall of the lower portion of the holder 20 so as to
abut against the stopper surface 29, thereby adjusting the position of the spring seat 24 relative to
the holder 20. With this arrangement, the lower end surface of the spring seat 24 is adapted to
contact with the ball 23 after mounting of the holder 20 to the transmission casing 1. A compression
spring 25 is accommodated in the spring seat 24 between the inside bottom end 24a of the seat 24
and a washer 26 secured on the upper portion of the holder 20.

Thus, the stopper surface 29 of the seat 24 is biased onto the stepped portion 28 of the holder 20 by
resilient force of the compression spring 25. When the shiftandselect lever 3 is selectoperated, that
is, moved leftwardly as viewed in FIG. 1 and is engaged with the shift head 10 for a firstsecond



speed gears, the interlock plate 8 is also moved in the same direction, and as the result, the
interlocking portion 8a is disengaged from the shift head 10 and another interlocking portion 8b is
engaged with the remaining shift heads 11 and 12, thereby permitting shiftoperation of the shift
head 10. On the contrary, when the lever 3 is moved rightwardly as viewed in FIG. 1 and is engaged
with the shift head 12 for a fifthreverse speed gears, the interlocking portion 8a is engaged with the
shift heads 10 and 11 and another interlocking portion 8b is disengaged from the shift head 12,
thereby permitting shiftoperation of the shift head 12. Reference numeral 13 designates a pair of
select return springs provided on the shaft 2. The shaft 2, lever 3 and interlock plate 8 are biased by
the resilient force of the spring 13 so as to normally hold the speed change lever not shown at its
neutral position. As shown in FIG. 3, before mounting of the holder 20 to the transmission casing 1,
a predetermined clearance S is defined between the ball 23 retained by the ball retaining portion 22
of the holder 20 and the lowermost end of the spring seat 24. After mounting of the holder 20 to the
transmission casing 1, the ball 23 is lifted by the detent groove 7 of the shiftandselect lever 3 up to
the level as depicted by a phantom line. Under these conditions, the ball 23 is in the released
position from the ball retaining portion 22 of the holder 20 and thus, the ball 23 is brought into
linearcontact with the inner circumference of the small diametrical portion 20c of the holder 20.

At this time, the spring seat 24 is adjusted by the stopper surface 29 abutting against the stepped
portion 28 of the holder 20 and as the result, no resilient force of the spring 25 is applied to the ball
23. When the lever 3 is rotated in the directions as depicted by arrows P in FIG. 2 by the
shiftoperation, the detent ball 23 is lifted by the convex portion of the detent groove 7, and the
spring seat 24 is also lifted against the biasing force of the spring 25, and as the result, the ball 23 is
rotated and received in another detent groove 7. With the aid of this operation, the function for
holding the speed change lever on one of its shift positions and the neutral position may be
accomplished, and good feeling of the shiftoperation may be obtained. Moreover, according to this
mechanism, in each shift position and the neutral position of the speed change lever, the detent ball
23 is released or lifted from the ball retaining portion 22 of the holder 20 and the ball 23 is not
influenced by resilient force of the spring 25. Accordingly, during shiftoperation, the ball 23 may
smoothly roll and especially at the early stage of the shiftoperation, resistance of the rolling may be
minimized. Please help improve this article by adding citations to reliable sources. Unsourced
material may be challenged and removed.Usually the moving parts slide with respect to each other,
or one part rotates within the other.When the hole is in line with the cylinder, the ball falls partially
into the hole under spring pressure, holding the parts at that position. Additional force applied to the
moving parts will push the ball back into its cylinder, compressing the spring, and allowing the parts
to move to another position.Other applications include clutches that slip at a preset torque, and
calibrated ball detent mechanisms are typically found in a torque wrench.The cartridge is installed
perpendicular to the barrel bore axis, just ahead of where the ball rests before being fired.

Other designs use elastic rubber protrusions that block the ball until it is pushed over it by the bolt.
They rely on simple constriction of the bore to prevent paintballs from rolling through them from the
force of gravity. When the marker is fired, the air pressure pushes the ball through the bore, causing
it to compress enough to pass through. Paintballs have varying diameters depending on a number of
factors; this type of ball detent must be sized correctly to avoid compressing the paintball too much,
causing it to burst. If too large of a sizer is selected, balls may roll through it.A partial roll out is
when the ball rolls partially through the barrel, causing reduced velocity.By using this site, you
agree to the Terms of Use and Privacy Policy. The spring forces the detent into a “ relaxed position ”
when not in the first gear or the reverse gate, breaking switch contact. Manual transmissions
commonly include a reverse biasing mechanism including an interlock and a detent mechanism. The
reverse biasing mechanism provides feedback, or a shift feel, to the vehicle operator to indicate
where the vehicle operator is in the shift pattern. This resistance alerts the vehicle operator that the
transmission is in or about to engage the first gear or the reverse gear. Some vehicle operators may



desire a large number of speeds, whereas other operators may not. A typical multispeed heavy
vehicle manual transmission includes a main transmission gear box including five forward speeds
and a reverse speed. At times it is desirable to have more speeds ratios, such as when driving
through mountains. However, it may be undesirable to have an increased number of speed ratios
when driving on flat landscape. Additionally, having many available speeds complicates shifting. A
range box and a splitter box are commonly utilized to increase the number of speeds available,
making it possible to change the number of speeds in a transmission without have to replace the
transmission.

The range box modifies the five forward speeds between a HIGH range and a LOW range, doubling
the number of available speeds to ten. The splitter box can be utilized to split the speed ratios within
each of the five main gears in the main transmission, also providing for a greater number of different
speed. In this way, the splitter box also doubles the number of available speed ratios. In a manual
transmission, the splitter box is only utilized while the transmission is in the first gear. In one
embodiment, the manual transmission of the present invention includes a reverse biasing assembly
including an interlock and a detent. The interlock includes a contoured perimeter having an arcuate
surface and an adjacent elevated ramp. The detent includes a moveable housing positionable by a
spring. The moveable housing contacts and rides along the contoured perimeter of the interlock to
provide resistance and a shift feel. When the manual transmission is in either the first gear or the
reverse gear, the interlock is positioned such that the elevated ramp is aligned with the housing,
compressing the spring. The manual transmission further includes a detent switch including a
contact pin and a contact switch. When the transmission is in the first gear or the reverse gear, the
surface of the housing pushes the contact pin into engagement with the contact switch, indicating
that the transmission is in either the first or reverse gate. When the manual transmission is shifted
into another forward gear in the second gate or third gate, the interlock is rotated such that the
arcuate surface is aligned with the housing, expanding the spring. As the spring expands, the
housing moves towards the interlock and the contact pin slides into a recessed portion located on
the housing. The contact pin breaks contact with the contact switch, indicating that the transmission
is not in the first or reverse gate. While the disclosed embodiment is preferred, other switch
embodiments may be used.

These and other features of the present invention will be best understood from the following
specification and drawings. BRIEF DESCRIPTION OF THE DRAWINGS The various features and
advantages of the invention will become apparent to those skilled in the art from the following
detailed description of the currently preferred embodiment. The drawings that accompany the
detailed description can be briefly described as follows FIG. 1 illustrates a side view of a manually
operated transmission; FIG. 2 illustrates a cross sectional side view of the reverse biasing assembly
of the present invention when the transmission is in a reverse gear or a first gear; and FIG. 3
illustrates a cross sectional side view of the reverse biasing assembly of the present invention when
the transmission is in a forward gear other than the first gear. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT A manual transmission 10 for a heavy vehicle having a shift pattern P is
illustrated in FIG. 1. In the preferred embodiment, the shift pattern P includes a reverse gear and
five forward gears. A shift lever 12 extends through an aperture 14 in a top cover 16. The shift lever
12 is in a second gate and a third gate when the manual transmission 10 is in the second and third
gears, and the fourth and fifth gears, respectively. The shift lever 12 includes a first portion 18 and a
second portion 20. When an operator moves the first portion 18 of the shift lever 12 in one direction,
the second portion 20 of the shift lever 12 moves in the opposite direction. When a vehicle operator
moves the shift lever 12 through the shift pattern P, the shift lever 12 operatively moves a shift fork
22. In this embodiment, there are three shift forks 22. The shift fork 22 engages a clutch collar
which engages a gear, causing a gear shift. A manual transmission 10 further includes a range box
24 and a splitter box 26.



The range box 24 modifies the five forward speeds to create double the number of speeds, creating
five speeds in a HIGH range and five speeds in a LOW range. A splitter box 26 is utilized to split the
speed ratios between the forward gears, also providing for a larger number of speed ratios. In the
preferred embodiment, the splitter box 26 is only utilized when the transmission is in the first gear
or the reverse gear. By splitting the first or reverse gear, more power or torque can be provided to
pull a heavy load and allow the vehicle to “ creep. ” It should also be understood that splitter gears
are sometimes only utilized in other gear speed combinations. As an example, it is known to provide
the splitter function only at the highest gear ratios. The second portion 20 of the shift lever 12 is
pivotally received within an aperture 28 in an arm 30 of a shift sleeve 32, the shift lever 12
permitting translational and rotational movement to the shift sleeve 32. The shift sleeve 32 further
includes a finger 34 perpendicularly oriented to the arm 30. During shifting, the shift finger 30
operatively and selectively engages shift components to cause a gear shift. The shift sleeve 32 is
fixedly attached to a shift rail 36 by a fastener 38 so that the shift rail 36 moves with the shift sleeve
32. As the first portion 18 of the shift lever 12 is moved forward by the vehicle operator, the shift rail
36, through the shift sleeve 32, translates rearwardly along axis A. Conversely, as the first portion
18 of the shift lever 12 is moved rearwardly, the shift rail 36 is translated along axis A forwardly.
When the first portion 18 of the shift lever 12 is moved from side to side, the shift rail 36 rotates
about axis A. After moving the shift lever 12, the shift rail 36 operatively moves a shift fork 22,
engaging a desired gear to cause a gear shift. As illustrated in FIGS.
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