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The invention refers to the improvement of
change speed gears specially for motor vehicles,
and its object 1s ahove all light and compact con-
struction combined with an easy shifting of the
gear.

The ohject of the invention is in particular the
control of the gears In palrs by means of change
over couplings, the arrangement being made in
such a way, in contrast with similar gears, that
the control of the speeds is effected by means
of a hand operated lever or by a similar arrange-
ment, without any complicated Intermediate ar-
rangements, and that also when besldes the four
usual forward speeds including the direct drive
and the reverse, speclally a fifth speed or a so
called over-direct drive is Included in the con-
trol.

Furthermore the invention provides a special
advantageous, space—and weight—saving ar-
rangement of the reverse gear and an advan-
tageous arrangement of the fifth speed.

In order to accomplish the advantages aimed
at, the Invention provides above all such an ar-
rangement of the gear members that the mem-
bers for the direct drive and the next lower speed,
lie next to each other at the side of the driving
shaft, and are controlled alternatively by a
change over coupling, while the gear members for
the rest of the forward speeds are located more
towards the driving side, particularly in such
way that for facilltating the shifting the gear-
pairs of these speeds are all coupled with the
driven shaft during the shifting action. By these
means the masses which are to be braked are
reduced respectively avolding shocks and injuri-
ous osclllations within the gears.

The reverse preferably is formed by a simple
intermediate wheel engaging on one side the
outer tooth gearing of the coupling sleeve be-
tween the direct drive and the next lower speed
and on the other side a tooth gearing of the trans-
mission shaft. Furthermore the gear wheels of
the overdirect drive or the fifth speed are ar-
ranged at the outer most end of the gear-half
facing towards the driven side of the gear, while
the palr of gear wheels serving for the permanent
transmission from the driving shaft to the trans-
mission shaft, lies on the opposite side, the driv-
ing side of the gear. This procures the advan-
tage that the palr of gear wheels serving for the
permanhent transmission and the over-direct
drive e next to the bearings, and therefore the
over-direct drive which 1s most used besides the
direct drive will have gear wheels which are
safely and smoothiy Journalled.

A further feature of the invention serving for
facilitating the shifting and for preserving the
gear wheels is contalned In the fact that all
speeds with excepilon of the reverse are con-
trolled by means of synchronizing arrangements.
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It 1s very practical to control the first and
second as well as the third and fourth speed by
means of change over couplings. The gear
wheels of the over-direct drive arranged at the
driven side of the gear, which are preferably op-
erated over a synchronizing arrangement may be
shifted separately. In consequence of the very
compact and short manner of construction of the
gear for the maln and transmission shafts only
two bearings each are required In order to guar-
antee a sufficlently quiet running of the gear,

Practically the arrangement is made in such a
way that when throwing in the over-direct drive
the lever is lald over In opposite direction to the
anteceding direct drive speed. This facilitates
essentially the shifting, as when changing over
from direct drive to over-direct drive the lever
must not be swung backwards agaln in U-shape,
as for Instance with other well known gears, but
may contlnue to move in the started direction
with a little transverse swing.

For further facilitating the shifting and for in-
creasing its safety the Invention provides springy
arrangements which have to be overcome when
shifting from one speed to an other one. For
this purpose speclally In the path travelled by
the main controlllng lever ylelding stopgs are ar-
ranged, which must be pressed back when throw-
Ing in or out the fifth speed or over-direct drive.
This arrangement facllitates controlilng of the
speeds lying for instance outside of a H-shaped
mechanism. In a practical type of construction
a cross member, for Instance a cross sliding plate
is connected to the maln controlling lever which

5 leans against ylelding stops when swinging the

controlling lever in transverse direction. Prefer-
ably for the over-direct drive a double stop is pro-
vided which causes a perceptible obstruction in
the movement of the controlling lever as well
when throwing the over-direct drive as also when
reversing from this speed to the next lower
speeds.

Furthermore with respect to the operating
member the stops may be so arranged that they
act only momentarily onto the controlling mem-
ber but do not obstruct any more a further shift-
ing in a transverse direction. This arrangement
allows for Instance several obstructions which
are perceptible for the operator to act upon the
control member by the same stop, for instance in
such manner that a stop arranged angularly to
the transverse motion of a2 cross member con-
nected to the controlllng lever, touches several
succeeding slanting faces of the cross member.

The stops may preferably be subject to differ-
ent spring action, speclally thus that the speed
which ghould be most safeguarded, particularly
the reverse speed, the Involuntary throwing-in of
which might cause heaviest Injurles, is safe-
guarded by the most powerful spring,
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In the drawings by way of example two types
of the invention are illustrated:

Fig. 1 shows a longitudinal section through a
five-speed gear;

Fig. 2 shows the same gear In section, the
right hand side belng a section through the line
A—A, the left one a section through the line
B—B;

Fig. 3 is a cross section through the cover of
a gear casing for a similar gear but with a some-
what altered controlling device;

Fig. 4 is a longitudinal section through this
cover;

Fig. 5 is a view from above onto the pertaining
sliding plate;

Fig. 6 shows the shifting diagram of the five-
speed gear according to the two examples shown.

In the example according to Fig, 1-2 the
change speed gear enclosed by the casing f con-
sists of a driving shaft a, a driven shaft b and
the hollow transmission shaft ¢, journaled rotat-
ing freely upon the fixed shaft ct. For the re-
verse an intermediate shaft d is provided. Solid
with the shaft a is the spur wheel ¢ which en-

gazes the spur wheel k2 arranged on the hollow .

transmisslon shaft ¢. The hollow shaft ¢ car-
ries besides the spur wheel 2 the other spur
wheels 7, 4, I, » and p, the wheels k, r, { being
solid with the transmission shaft ¢ and the wheels
I, n and p are loosely turnable on this shaft.
With the hollow shaft ¢ furthermore the shifting
sleaves are unturnably but axially movably con-
nected. On the driven shaft b the spur wheels
k, iz, 0o and g are arranged, the wheels m, 0 and g
being solid with the shaft while the wheel &
is loosely turnable on this shaft. The shifting
sleeve u arranged furthermore on the driven
shaft is connected with it unturnably but axially
movable.

The shifting sleeve # is formed to a change
over coupling and carries on its circumference
the axially movable but unturnably connected
sleeve ua2 with interior teeth which may alter-
natively engage the claws g2 and ka, the sleeve
being provided for the purpose of a previous syn-
chronising of the parts to be coupled with conical
coupling faces acting together with the corre-
sponding conical coupling parts g1, ki, of the
toothed wheels ¢ and k respectively. By means
of a spring us a ball u4 is pressed into recess of
the sleeve #a causing hetween the sleeve % and
the movahle sleeve uz & power transmitting con-
neetion.

In a similar manner the sleeve » formed as a
change over coupling is provided with a sliding
sleeve v2 and conical coupling faces » coacting
with corresponding coupling parts i1 and ni re-
spectively of the toothed wheels I and ». The
sleeve v2 may engage alternatively the claws
and mz respectively, synchronising previously the
parts to be coupled by the conical couplings i,
ti and #1, m1. Purthermore on the shifting sleeve
w containing the conical part w1 coacting with
the corresponding conlical face p1 of the toothed
wheel p for the purpose of synchronising the
parts w and p, a sleeve w2 is arranged unturnably
but axially movable. It is provided with claw-
formed teeth w3 which may engage after syn-
chronisation the claws pa2 of the toothed wheel p.

For the reverse speed on the hollow shaft ¢
the spur wheel r is provided and on the sliding
sleeve © a tooth gearing ! which the reverse
wheel s may engage. The single controlling lever
e Is journalled in the ball jolnt e1 and containing.
a ball shaped shifting head 2. When swinging
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the controlling lever e In a transverse direction
the ball ea engages alternatively the shifting
slots ¥1, ¥a, ¥3, ¥4 of the shifting rods x1, T2, 1,
T4 while the swing of the lever e in a longitudinal
direction of the gear causes an axial sliding of
the shifting rods x1 to x4. With this axial move-
ment of the shifting rods alternatively the con-
trolling levers 21 and 21 respectively the shifting
fork 23 or the not shown control lever for the
sleeve w2 are swung and the gear parts connected
with It are axially displaced until the desired
speeds are thrown in. In a similar way the
shifting sleeve u% is displaced through the shift-
Ing slot ¥3, the shifting rod z: and the fork 23
and the sleeve 7 through the shifting slot ya, the
shifting rod 2 and the two armed lever 22 turn-
ing around the plvot 2. The throwlng-in of
the over-direct drive ensues through the shifting
slot ¥4, the shifting rod 4 and the lever engag-
ing the sleeve u» which Is not shown in the draw-
ing. The reverse flnally will be thrown In
through the shifting slot ¥, the shifting rod x
and the two armed lever 21 by means of displac-
ing the toothed wheel 3.

The manner of operation of the gear is the
following:

For throwing-in the first or starting speed the
shifting rod zz is shifted to the right and with it
the sleeve vz in the sliding muff » so far to the
left, until the synchronising coupling 1, u Is
thrown In and after loosening the same the claws
of the sleeve 22 engage the claws 2 of the toothed
wheel |I. The power is transmitted from the
shaft @ over the wheels g, R, the transmission
shaft ¢, the sliding muff », 2 and the spur wheels
1, m onto the driven shaft b.

For throwing-in the second speed the shifting
rod 2= is shifted to the left and with it the sleeve
vz with the sliding muff » correspondingly to the
right; the power transmission ensulng in this
case from the shaft an over the wheels g, &, the
transmission shaft ¢, the sliding muff », »2 and
the spur wheels 7, 0 onto the driven shaft b,

The third speed is thrown-in by means of
shifting the shifting rod » and thereby also the
sleeve us with the muff u to the right by engaging
the sleeve u2 to the claws ka after operating pre-
viously the synchronising arrangement ki, ui.
Here the power is transmitted from the driving
shaft a over the wheels g, 2, the wheels {, k and
the muff %3, ¢ onto the driven shaft b.

" For throwing-in the fourth or direct drive
speed the shifting rod z; and with it the sleeve u2
with the muff « 1s shifted to the left, until the
coupling @i, #1 engages and thereafter the slld-
ing sleeve uz comes into solid connection with the
claws g2 of the spur wheel ¢. The power trans-
mission ensues here immediately from the driv-
ing shaft ¢ over the sliding muff ua, ¢ onto the
driven shaft b.

The throwing-in of the fifth speed or the so-
called over-direct drive is done finally In a cor-
responding manner by shifting the shifting rod
r4 to the right, whereby the sliding sleeve w3 with
the shifting muff w is displaced to the left. In
this manner first the synchronising arrangement
w1, f1 1s operated and then the engagement of
the claws ws, p2 1s effected. The power transmis-
sion ensues from the shaft @ over the spur wheels
¢, h, the transmission shaft ¢, the sliding muff w,
um and the toothed wheels p, ¢ onto the driven
shaft b.

The reverse speed is thrown-in by shifting the
shifting rod z1 to the right and thereby sliding
the intermediate wheel s to the left, engaging the
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latter on one side with the tooth gearing ¢ on the
sliding muff %2 and on the other side with the
pinion on the transmission shaft ¢. The power
transmission ensues here from the driving shaft
@ over the spur wheels ¢, h, the transmission
shaft ¢, the spur wheels 7, s, ¢ over the shifting
muff %2, # onto the driven shaft b Event-
ually also the reverse might coact with a syn-
chronising arrangement.

From the resulting shifting diagram Fig. 6 it is
evident that the first and second speed on the
one hand, and the third and fourth speed cn the
other hand are located opposite to each other.
The reverse speed and the fifth or over-drive
speed are arrenged symmetrically at both sides of
the first and third speed. Without complicated
Intermediate gear arrangements a clear and sim-
ple arrangement of the shifting rods r1 to z4+ and
of the shifting slots 1 to ¥4 1s the result which
the controlling lever ¢ may engage according to
the shifting diagram shown in Fig. 6.

The shifting arrangement may be used without
essential alterations in the construction for gears
with 4, 6 or more speeds. For a 4-speed gear for
instance the shifting rod x: and the pertaining
parts and the two toothed wheels p and g facing
towards the driving side together with the slid-
ing muff w, wa are to be omitted.

In order that the operator has a safe feeling
in shifting, the shifting rods may co-operate with
notches coming Into effect, when the respective
shifting positions or the idling position are
reached.

In the example for a construction of g control-

ling arrangement provided with notches as shown .

in Fgs. 3-5 applied, for Instance, to the gear ac-
cording to Flg. 1-2, the controlling lever e is four-
nalled with its ball shaped part e. in the bearing
18 which is screwed for instance onto the cover
tl of the gear casing. In the gear cover Il a
sliding plate f2 is arranged and held in position
by the guiding piece 13, 14 sliding in the slots 3§
and 36. ‘The extension 15 of the controlling lever
e s led through the longltudinal slot 16 in such
a manner that the transverse motion of the con-
trolling lever e is transmitted onto the sliding
plate 12 by the cylindrical part (T of the lever,
while the longitudinal motion eof the controlling
lever e in the longitudinal slot 16 may ensue with-
out carrying the sliding plate 12 along.

In the casing cover It furthermore the yield-
ing stops 18 and {8 are located in such manner
that the siiding sleeve 20 of the stop |18 may move
within a bushing 21 screwed into the cover Il.
The pressing spring 22 for the stop (8 leans on
one side against the bushing 21 and on the other
side against the bushing 20, while the stop 23 of
the sleeve 20 leans against a projection on the
caslng cover limiting the stroke towards below.
The stop 19 conslsts of the sleeve 24 supported
slidingly in the casing Il. The spring 26 leans
onh one side against the sleeve 24 and on the other
slde against the cover screw 26. The projection
27 holds the sleeve 24 In its end position.

The controlling lever e furthermore engages
with its eylindric end 28 the shifting slots ¥ and
puts these in motion when the controlling lever
moves longitudinally, throwing the respective
speed steps of the gear in and out. .

The sliding plate 12 is provided with an exten-
sion 29 on one side, as shown in Fig. 5, having
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the slanting edges 30 and 31. With these slant-
ing edges the ylelding stop |8 co-operates.

The operation of the arrangement is the fol-
lowing:

When shifting for Instance from the first and
second speed to the third and fourth speed, the
spring loaded stops 18 and 19 do not come Into
operation. If however the fifth or over-direct
drive speed should he thrown-in, previously the
main controlling lever e is moved so far in trans-
verse direction until the sliding plate (2 leans
against the sleeve 24 of stop 19. With & further
transverse motion of the controlling lever e the
sleeve 24 js displaced so far against the pressure
of the spring 25 until the longitudinal motion of
the controlling lever ¢ for throwing-in the fifth
speed is possible. In the shifting dlagram Fig. 6
the position of this stop is designated with 32.
If on the contrary the shifting is to be done from
the fifth speed for instance back to the fourth or
third speed, the controlling lever e is shifted first
In longitudinal direction until the corresponding
gear yvheels are out of engagement., The suc-
ceeding transverse movement of the controlling
lever e produces a displacement of the sliding plate
12 to the point 33 (Fig. 6), where the slanting edge
30 comes in contact with the sleeve 20 of yield-
ing stop 18. By these means the operator is
aware that the transverse motion of the control-
ling lever e has gone so far that now, for Instance,
the fourth speed may be thrown-in by a lon-
gitudinal shifting of the controlling lever e. The
sleeve 20 is shifted Ly the height of the slanting
edge 30 and the preliminary tenslon of the spring
22 is soméwhat stronger. After the sleeve 20 is
lifted above the slanting face the yielding re-
sistance agalnst the further shifting of the plate
12 ceases at present. The shifting steps of the
second and first speed may now be thrown-in or
out in a well known manner by a transverse and
JIongitudinal motion of the main controlling le-
ver e. When throwing in the reverse speed R,
the sliding plate 2 must be moved previously to
the stop 31, i. e. the operator is aware that the
transverse motion of the sliding plate 12 or the
controlling lever e is accomplished. The spring
22 heing previously set somewhat under pressure
by the slanting edge 30 will be furthermore
pressed together In continuing the motion of the
sliding plate over the slanting edge 31. With the
second motion of the stop 18, a substantially
greater power Is necessary for overcoming the
pressure of the spring 22 than required for over-
coming the slanting edge 30. When the sliding
plate (2 has reached its utmost right hand posi-
tion, the controlling lever ¢ may be shifted lon-
gitudinal for throwlng-in the reverse speed.
When returning from the reverse speed onto one
of the forward specds, the sliding plate 12 is
moved again to the left, the sleeve 20 of the yield-
ing stop 18 goes back over the slanting edge 31
or 30 into its new position. In the shifting dia-
gram Filg. 6 the position of the yielding stop 18
is designated with 34,

Within the scope of the invention it will be pos-
sible to arrange and form the yielding stops also
in a different way as described above, for instance
in parallel to each other and both influenced by
slanting edges, or the stops might be arranged in
other places. .

THECODOR KUMMICH.





