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Matier enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed In italics indicates the additions
made by reissue.

ABSTRACT OF THE DISCLOSURE

A hydraulic shifting mechanism for a mechanical trans-
mission of the type having a plurality of shiftable pistons
for producing corresponding shifting movements in the
transmission, and having a manual shift lever and three
pistons, including a lower central one and two upper, lat-
erally-spaced ones, the shift lever being movable laterally
for selectively engaging the pistons, and movable fore-
and-back for shifting the selected piston; the shift lever has
a lower end engageable with the selected piston, and is
incorporated in a unit having side elements movable lat-
erally with the shift lever but fixed against fore-and-back
movement, the pistons having notches and grooves re-
ceiving the side elements; the side elements when the shift
lever is in neutral or central position, respectively re-
stain the corresponding upper pistons against fore-and-
back movement and when the shift lever is moved lateral-
ly in either direction, one of the side elements releases
the corresponding upper piston and restrains the lower
piston against fore-and-back movement, while the other
side element continues to restrain its corresponding upper
piston.

OBJECTS OF THE INVENTION

A broad object of the invention is to provide a shifting
mechanism for a mechanical transmission which is of
extremely simple construction, resulting in economy in
manufacture and in assembly of the parts.

Another object is to provide in a mechanical transmis-
sion having a plurality of shiftable pistons, a shift lever
unit having a plurality of elements respectively engaging
and controlling the movements of the different pistons,
and wherein all of those elements move together in uni-
son, in at least one sense, in the shifting movements of
the shift lever.

Still another object is to provide a gear shift mecha-
nism of the foregoing character which is a very small
and compact construction, resulting in economy in size
of the components making up the shifting phase of the
transmission.

Still another object is to provide a shift mechanism of
the foregoing character ‘which includes a shift lever unit
incorporating a shift lever and a hanger in which the
shift lever is mounted, and further in which the shift lever
and the hanger are each rigid elements and include all
of the elements engageable with the pistons for respec-
tively shifting them and restraining shifting movements
thereof.

DESCRIPTION OF A PREFERRED EMBODIMENT

In the drawings:

FIG. 1 is a vertical axial sectional view of a trans-
mission shifting mechanism embodying the features of
the present invention;

FIG. 2 is a semi-diagrammatic view of a servo hydraulic
unit actuated by the mechanism of FIG. 1, and which in
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turn produces the actual shifting of the shift rails in the
transmission;

FIG. 3 is a view taken at line 3—3 of FIG. 1;

FIG. 4 is a view taken at line 4—4 of FIG. 3;

FIG. § is a view taken at line 5—5 of FIG. 3;

FIG. 6 is a view showing the central portion of FIG.
5 but with certain elements in a first shifted position;
and

FIG. 7 is a view similar to FIG. 6 but with those ele-
ments in the opposite shifted position.

Referring in detail to the accompanying drawings,
FIG. 1 shows a shifting mechanism including the con-
struction embodying the features of the present inven-
tion and which may also be referred to as a master unit.
FIG. 2 shows a servo unit directly connected with and
controlled by the master unit of FIG. 1 as will be referred
to again hereinbelow,

The master unit or mechanism of FIG. 1 is also shown
in various stages and sections in FIGS. 3, 4 and 5 and
includes a plurality of pistons 10, 12, and 14 working in
cylinders 16, 18 and 20 for longitudinal shifting move-
ment therein. The cylinders are connected with hydraulic
lines 22 which lead to corresponding cylinders in the
servo unit of FIG. 2. The servo unit includes pistons
(not shown) corresponding individually with the pistons
10, 12, 14 in the master unit, and the pistons in the servo
unit operate the shift rails of the transmission. The pro-
vision of the pistons in the master unit and in the servo
unit and the hydraulic line connection therebetween, to-
gether, with the actuation of the shift rails in the trans-
mission, is of generally known construction, The present
invention relates to the specific construction of the master
unit of FIG. 1.

The master unit of FIG. 1 includes gear shift lever unit
24 which includes a gear shift lever or stick 26 and a
hanger 28. For convenience the shift lever unit is de-
scribed as having a neutral or central position in which
the shift lever 26 is vertical and the pistons in the unit
are centered. The shift lever 26 comprises a shaft [is]
pivoted at 30 in the hanger as referred to below, and its
inner or lower end forms an extension or shift element
32 beyond the pivot axis for directly engaging the differ-
ent pistons and shifting them.

The hanger 28 is formed preferably of a single sheet of
metal, stamped and shaped into an inverted *U,” having
bearing members 34 supported in the housing 36 of the
master unit. If desired the hanger may be of two separate
pieces instead of one, and it is arranged for rocking or
pivotal movement about a longitudinal axis 38 parallel to
the pistons and disposed at the upper part of the hous-
ing. The hanger 28 is of course restrained against displace-
ment longitudinally and it includes a pair of side plates
40 directly in which the shift lever 26 is pivotally mounted,
being so mounted on an axis 42 transverse to the axis
38.

The side plates 40 of the hanger are secured together
and in confining relationship to the shift lever 26 by suit-
able means indicated at 44. The side plates of the hanger
at their lower edges are provided with inturned feet or
extension 46 individually identified 46a, 46b having di-
rect engagement- with the pistons as referred to herein-
below, and serving as blocking elements.

The pistons 10, 12, 14 are provided with special con-
struction for control and actuation by the shift lever unit
24. In the neutral position of the gear shift lever unit
referred to, the hanger 28 is also vertically disposed. The
shift lever 26 is pivotal in fore-and-back directions about
the transverse axis 42, when the hanger is in its vertical
position. The shift lever and the hanger together as a unit
are also shiftable tranusversely about the longitudinal axis

~ 38, from the vertical position of the shift lever.
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The piston 14 is disposed lowermost and centrally, and
has a fork 47 having a notch 48 opening transversely in
both directions. The pistons 10, 12 are uppermost and
spaced apart laterally on opposite sides of a vertical plane
containing the axis of the lower piston 14. The pistons
10, 12 have interfacing vertical notches 50, 52 of an
axial dimension similar to the corresponding dimension
of the feet 46a, 46b (FIG. 3) and extending vertically
through the pistons, and they also have longitudinally ex-
tending grooves 54, 56 on their upper sides, and on their
sides generally mutually opposite from each other and
of the length along the pistons corresponding to the ex-
tent of shifting of the pistons.

The upper pistons 10, 12 are provided with radial pins
58 slidable in longitudinal slots 60 (see also FIG. 4) for
restraining those pistons against rotational displacement,
The lower piston 14 is restrained against rotation by con-
finement of the fork 47 between the upper pistons 10, 12.

In the operation of the master unit, the neutral posi-
tion is first assumed, as represented in FIGS. 1 and 5, in
which the shift lever is in vertical position and the hanger
28 is necessarily also in a vertical position. In this po-
sition the lower extenson 32 of the shift lever is disposed
in the fork 47. Also in this position, the feet 46 are dis-
posed at least partially in the potches 50, 52 of the up-
per pistons 10, 12. The shift lever 26 can then be shifted
fore-and-back about the transverse axis 42 and this move-
ment shifts the lower central piston 14, while the feet 46,
being disposed in the notches 50, 52 restrain or block the
shifting of the upper pistons.

To shift the piston 10, the lever 26 is shifted to the
“right” (FIGS. 5-7), ie., clockwise about the axis 38,
this movement also shifting or swinging the hanger 28.
In this shifting movement, the lower extension 32 of the
shift lever swings to the left out of the fork 47 (FIG. 6)
and into the notch 50 of the piston 10, and at the same
time the foot 46b of the hanger moves from the posi-
tion of FIG. § to that of FIG. 6 in which it is partially
in the notch 52 and partially in the notch 48 of the fork
47, while the other foot 46a is shifted out of the notch
50 and into the longitudinal groove 54. In this position
of the various elements, the shift lever 26 can be shifted
fore-and-back about the axis 42, and in doing so it shifts
the piston 19, the foot 46a being in the groove 54 ena-
bling shifting of that piston, while the other foot 46b be-
ing disposed in the notch 52 and in the fork 47, restrains
or blocks both the pistons 12, 14 against shifting move-
ment.

To shift the piston 12, a similar operation is performed,
but in the opposite movement of the shift lever 26, ie.,
the lever is shifted to the “left,” or counterclockwise about
the longitudinal axis 38, this shifting movement moving
the extension 32 of the shift lever into the notch 52 (FIG.
7) of the piston 12. At the same time the foot 46b is
moved into the longitudinal groove 56 while the other
462 is moved into a position in which it is partially in
the notch 50 and partially in the fork 47. In such situa-
tion, the shift lever may then again be shifted fore-and-
back about the transverse axis 42 in a manner described
above, shifting the piston 12 while the other two pistons
are restrained or blocked against shifting movement by
the foot 46a.

The feet or blocking elements 46, and consequently the
shift element 32, are positioned substantially or nearly
within the transverse limits of the pistons in all positions
of transverse movement of the blocking elements and
shift element.

It will be understood that the shift lever 26 cannot be
shifted transversely when in either fore or back position,
being confined against such movements by which ever foot
46a or 46b is disposed in the corresponding groove 54 or
56, that foot being obstructed by engagement with the
side wall of that groove.

The construction is of extremely simple form, the shift
fever unit 24 being shiftable as a unit in transverse direc-
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tions about the longitudinal axis 38, while the lever 26
above is shiftable fore-and-back relative to the hanger,
both when the hanger is disposed vertically, and when
in either side from its vertical position. In all cases the
inner extension of 32 of the lever directly engages the
selected piston itself and shifts it in response to fore-
and-back shifting movements of the lever. Also the feet
46 of the plates of the hanger directly engage the respec-
tive pistons and restrain the non-selected pistons, ie.,
whether the two upper side pistons, or one of those and
the lower piston, respectively, depending upon the shifted
position of the shift lever. The construction of the shift
lever and hanger is extremely simple, the lever and the
feet 46 of the hanger all shifting in unison in response
to the transverse shifting movement of the lever, this sim-
ple construction contrasted to most previously known
construction in which separate elements, such as forks,
are individually moved relative to the corresponding pis-
tons. The present construction results in a single element
(32) for directly engaging and shifting the pistons and
two elements (46a, 46b) for restraining the non-selected
pistons.

I claim:

1. A shifting mechanism for a mechanical transmis-
sion comprising a plurality of longitudinally shiftable
pistons including a lower central one and a pair of up-
per ones spaced laterally on opposite sides of a vertical
plane containing the lower one, a shift lever unit having
a central position including a hanger having a pair of side
plates mounted for transverse rocking movement on a
longitudinal axis, but fixed against longitudinal move-
ment, and a shift lever carried by the hanger for trans-
verse movement therewith and pivoted therein and rela-
tive thereto for longitudinal fore-and-back shifting move-
ment about a transverse axis, the lower central piston
having a transversely opening fork, the upper pistons hav-
ing transverse notches facing each other and longitudi-
pally extending grooves mutually outwardly from the
notches, the shift lever having a downwardly projecting
shift element and the side plates of the hanger having
transversely extending feet at their lower ends, the ele-
ments being so positioned that when the shift lever unit
is in its central position, the shift element of the shift
lever is in the fork on the lower piston, and the feet of
the hanger are in the notches in the upper pistons, the
shift lever when in said central position being shiftable
in fore-and-back directions and thereby correspondingly
shifting the lower central piston and the feet on the hanger
plates restrain the upper side pistons against such shift-
ing movement, the shift lever unit when shifted laterally
from its central position moving the shift element out of
the fork on the lower central piston and into the notch
of a first of the upper side pistons and the foot of the
hanger plate in that piston being moved from the notch
therein into the longitudinal groove therein, and in the
same movement the foot in the opposite hanger plate
moving to a corresponding position in which a portion of
it remains in the notch in the second of the upper side
pistons and a portion of it is disposed in the fork of the
central lower piston, and the shift lever when so moved
laterally being operative for longitudinally shifting the
first piston and the foot in the hanger plate on the other
side being effective for restraining the second upper side
piston and the lower central piston.

2. A shifting mechanism for a transmission, compris-

ing,

a plurality of longitudinally shiftable pistons including
a lower central one and a pair of upper ones on op-
posite sides of a central vertical plane containing the
lower piston,

L2 the lower piston having a transversely opening
notch,

the upper pistons having transversely directed, inter-
facing notches transversely aligned with said notch
in the lower piston when the pistons are centered.
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the upper pistons also having longitudinal grooves on
their upper sides displaced mutually outwardly from
the notches therein,

a shift lever unit including a hanger formed of a plate
in the form of an inverted “U” with an upper bend
portion of substantial longitudinal dimensions and
downwardly depending side legs, the hanger being
pivoted at its said upper bend portion on a longi-
tudinal first axis above the pistons but fixed against
displacement along that axis,

the hanger having inwardly turned feet at the lower
ends of the legs of longitudinal dimensions similar to
that of said notches and insertable into the notches
variously,

the shift lever unit also including a shift lever between
the side legs of the hanger and pivoted therein on a
second axis transverse to and below said first axis,

the shift lever and hanger being swingable as a unit
transversely on said first axis when the shift lever is
vertical and the pistons are centered,

the shift lever being swingable longitudinally on said
transverse second axis between said legs of the hanger
throughout a substantial distance as guided and con-
fined by those legs,

the shift lever having a lower end extension below said
second axis extendable into respective ones of said
notches in response to transverse swinging movement
of the shift lever and hanger transversely about said
first axis and operative in response to longitudinal
swinging of the shift lever about said transverse sec-
ond axis for shifting a respective one of the pistons,
and

said feet being disposed respectively in corresponding
notches in the pistons in which the lower end exten-
sion is not disposed whereby to restrain longitudinal
movement of the latter pistons.

3. A transmission shift mechanism comprising,

a plurality of cylinders, and pistons slidable longitudi-
nally therein, for displacing fluid controlling trans-
mission actuation,

a shift lever having a shift element movable trans-
versely relative to the pistons,

each piston having a notch receiving said shift element
in response to transverse movement of the shift ele-
ment, when the latter is moved toward the respec-
tive piston in selecting the latter, and

means mounting the shift element for the transverse
movement of the latter and being also movable trans-
versely with the shift element, and the shift element
being movable longitudinally in and relative to the
mounting means and thereby operative for corre-
spondingly sliding the selected piston,

said mounting means having blocking elements adja-
cent to the shift element and movable transversely
therewith and engageable with the non-selected pis-
tons and operative for blocking the latter against lon-
gitudinal sliding,

said blocking elements and said shift element being po-
sitioned substantially within the transverse limits of
the pistons in all positions of transverse movement
of the blocking elements and shift element.

4. A transmission shift mechanism according to claim

3, wherein the pistons are at least three in number, the
blocking elements include one on each side of the shift
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element, and when the shift element is in operative po-
sition relative to one of the side pistons, the blocking ele-
ment remote from the latter piston is operative for block-
ing all non-selected pistons.

5. A transmission shift mechanism according to claim
3 wherein the mounting means includes a plate-like mem-
ber in the form of an inverted “U” pivoted at an upper
point and having downwardly extending side plate ele-
ments, and the latter having feet ar their lower ends ex-
tending generally inwardly toward each other on oppo-
site sides of the shift element and constituting said block-
ing elements.

6. A transmission shift mechanism according to claim
3 wherein the pistons include the upper transversely
spaced pistons respectively on opposite sides of the shift
element and engageable thereby and serving as means for
limiting the transverse movement of the shift element.

7. A transmission shift mechanism according to claim
3 wherein the pistons are at least three in number—a
lower central one and a pair of upper transversely spaced
ones, the lower piston has a fork extending upwardly be-
tween the upper pistons, forming said notch in the lower
one, the fork being engageable with the upper pistons and
the latter serving to restrain the lower piston against ro-
tational displacement.

8. A transmission shift mechanism according to claim
6 wherein the upper pistons are closely adjacent the shift
element and operative for restraining transverse move-
ment of the shift element when the latter is out of align-
ment with the notches in those pistons.

9. A transmission shift mechanism according to claim
3 wherein the pistons include a pair of upper pistons re-
spectively on opposite sides of the shift element, and the
notches in those pistons are on the interfacing sides there-
of and extend vertically entirely through the pistons,
whereby to receive the shift element substantially through-
out the vertical extent of that portion of the latter that
is within the horizontal projection of the pistons.

10. A transmission shift mechanism according to claim
9 wherein the pistons are slidable in both of opposite di-
rections, the upper pistons are provided with longitudi-
nal grooves of a length at least as great as the extent of
sliding of the pistons in both directions, and disposed
laterally owtwardly of the respective notches in the pis-
tons, whereby when the shift element is moved to one
of the upper pistons in a selecting step, the correspond-
ing blocking element that normally blocks that selected
piston moves transversely into the corresponding groove
whereby to accommodate sliding movement of the piston.
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