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POWER TRANSMITTING MECHANISM FOR
MOTOR VEHICLES

Karl Maybach, Friedrichshafen, Bodensee, and
Richard Lang, Ravensburg, Wurttemberg, Ger-
many; vested in the Allen Property Custodian

Application flled September 18, 19390

This Invention relates to the transmission of
power through g variable speed gear transmis-
sion between an internal combustion engine and
the wheels of a motor vehicle. It is particu-
larly concerned with the transmission of power
in large and heavy vehicles such as rail cars,
and is directed to a combination mechanism of
practical size and adequate transmitting ca-
pacity which enables power from the vehicle en-
gine to he transmitted without strain or jerks,
and which enables shifting to different gear se-
lections with facility and without strain on the
operating parts.

Varigble speed transmissions which are shifted
manually are not suitable for large and heavy
motor vehicles because of the considerable shift-
ing force required and inability to judge the
relative speed of the gear parts to be engaged
and determine the proper time to complete en-
gagement. Also, especlally In rail ecars, power
operated gear shift transmissions adequate to
transmit the high power Involved In such cases
are either too large, or if made sufficlently com-
pact to be employed In the small space avallable
are Inadequate for the power of the Internal
combustion engine employed. A prolonged pe-
riod is required for shifting from one gear se-
lection to another, and the change in speed of
the vehicle 1s relatively abrupt and manifested
by undesirable jerks.

It has heretofore been attempted to overcome
these difficulties through electrical power trans-
mitting mechanism between the vehicle engine
and wheels so that the torque of the engine
might be transmitted and varied in a smooth
and uniform manner. Such arrangement, how-
ever, has the disadvantage of high cost, great
weight, and large space requirement per unit
of output power. It has now been proposed to
overcome the problem by effecting a drive from
the vehicle engine to a variable speed gearing
through a hydraullc torque converter.

In the latter combination the varlable speed
gearings heretofore employed in association with
the hydraullc torque converter have heen dif-
flcult to shift, and could be shifted only with
prolonged jinterruption In the transmission of
power from the engine to the vehicle wheels.
Prictlon clutches if employed had to be too
large in dimension, Synchronizing mechanism
where employed permitted chatterlng and jars
in the transmission parts during shifting. The
wear on the parts was exiremely heavy.

The mechanism of the present inventlon is
designed to overcome the objections just re.
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ferred to by providing a combination hydraulic
torque converter and variable speed gearlng glv-
ing a minimum of noise while running, permit-
ting satisfactory shifting of the gears, and giv-
i1_1g minimum wear and necessitating minimum
size. The arrangement is such as to give s
wide speed range for a relatively small number
of gear selections.

According to the invention power is transmit-
ted from the vehicle engine through & hydraulic
torque converter to & varlable speed gearing
having constantly meshing gear pairs wherein
jaw clutches are provided to effect a shift from
one gear selection to another. Such clutches
are so designed that upon belng brought to-
wards engagement they will come into positive
engagement as the paris to be connected attain
substantially the same speeds. The shafts of
the gear trains are preferably divided into a
plurality of sections.

Where it is desired to provide intermediate
speed ratios and empioy only a relatively small
pumber of stages in the variable speed gear-
ing, as for example, for towing, and to provide
a speed ratio lower than the lowest ratio of the
gear transmission, the invention contemplates the
provision of a planetary gearing between the
fluid coupling and the variable speed gearing.

Fig. 1 is a sectional elcvation of a power trans-
miic;lting mechanism according to the invention;
and,

Fig. 2 is a similar view of a modifled con-
sft‘;lructlion Incorporating a device not shown in

g 1.

In Fig. 1, | is the vehicle driving motor for
example, an internal combustion engine. The
driving part 4 of a fluid coupling, or hydraulic
torque converter, 1s driven through the gears
2 and 3. 5 is the statlonary axle of the di-
recting vanes. 6 is the driven part of the torque
converter. 7 Is an axial bore which serves to
supply operating fluid to the torque converter
while the axial bore 8 supblies pressure fluid to
the pressure chamber 10 of a friction clutch
whose halves 12 and {8 are connected together
by means of dises 15 which are pressed together
by the pistons (4. The main shaft 20 which
is broken at a number of places is located in
the transmission housing 16 which likewlse con-
tains the broken counter shaft train 21, The
constantly meshing three gear pairs 22 and 23
24 and 25, 26 and 21, are shifted alternately by
the overtaking jaw clutches 28—31 having teeth
with Incllned front faces.

The construction of Fig. 2 includes in addi-
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tion to the mechanism of Fig. 1 a planetary gear-
ing located In the front end of housing 16 and
forming a driving connectlon between the torque
converter and the gear transmission. In Fig. 2,
338 is o planet spider which is connected to the
main shaft 20. 34 is an Internal gear and 38
8 sun gear; between the two there are meshed
the planet gears 35. The dlscs 18 are arranged
rotatively or movably on the one hand on the
planet spider and on the other hand on the
coupling element 4f. Pistons 48 are mounted
in pressure chambers 42. The llne 44 opens into
a statlonary hollow ring 45 which surrounds
the shaft 50 connected to the shaft of the torque
converter, The bores 46 also open into this
hollow space. 4T and 48 are further hollow
spaces for the pressure fluid.

In shifting the friction clutch 12 and 15 {s dis-
engaged and the necessary shifts are rapidly ef-
fected In the transmission with overtaking jaw
clutches in the manner usual with such trans-
misslons.

In order to start in the lowest gear the jaw
clutches 29 and 30 are brought into engaging
positlon as shown In the drawings. The hy-
draulic torque converter is already filled with
operating fluld through the channel 7. The pis-
tons 14 under the action of pressure fluld from
the bore 8 in the pressure chambers 10 compress
the discs |15 together thus engaging the clutch.
Since the vehicle is to start from a full stop the
torque converter gives a great torque to the
driven part corresponding to the R. P. M, of the
driving motor and the large value of the ratio be-
tween R. P, M, of the driving and the driven por-
tlons of the converter. The low ratio corre-
sponding to low geer in the transmission still
further increases this forque. Under ordinary
circumstances this sufices to overcome any re-
sistance which Is practically encountered in op-
eration.

The planetary gear in the embodiment of Fig. 2
is for the purpose, when necessary, of providing
gtill further intermediate gear ratios and par-
ticularly one lower than low gear with a corre-
sponding range determined by the torque con-
verter, If for example the planetary gear is to
be engeged in low gear the pressure of the pres-
sure liquid on the pistons 40 through the line 44
the hollow ring 45 and the bores 46, 47 and 48 is
relieved resulting in a disengagement of the discs
39 on the other hand the band brake 32 locks the
sun gear 36, As a result the internal gear 34
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driven from the hydraulic torque converter ro-
tates and the planet splder 83 transmits to the
main shaft 20 of the transmission a further in-
creased torque resulting from the double rotation
of the planet gears 35 on the Internal gear 84 and
the sun gear 38.

If the next higher gear Is to be engaged, in
this case low gear, the gear reductlon of the
planetary gear Ig thrown out by releasing the
brake 32 and Introducing oll under pressure
through the line 44. 'This reaches the hollow
ring 45 and the chambers 4T and 48 and bores
42 and presses the pistons against the discs 89.
As a resulf the planet spider 33, the internal gear
84 and the Jaw clutch member 41 are connected
together and the planetary gear is locked so that
1t now rotates as a unit at the R. P. M, of the shaft
60 and transfers this same R. P. M. to the main
shaft 20 of the transinission,

As will appear from the above the mechanism
illustrated results in an advantageous transmis-
sion of power with advantageous torque conver-
sion in the smallest space and with a minimum
of running and shifting noise. By using a trans-
mission with shaft trains interrupted at a num-
ber of points the desired number of speed ratios
Is obtalned with a minimum number of gears.
Operation of the device 1s comparatively simple
and the operating rellability !s materially in-
creased by reascn of the fact that the circulating
circult of the hydraulic torque converter remains
always fllled. It is unnecessary to completely
empty the pressure chamber of the friction clutch
on declutching so that the reengagement of the
clutch can be effected in minimum time.

The advantages of this power transmission are,
according to a feature of the invention, further-
more increased by the provision of an auxillary
energy device for actuating the change stages and
also the friction coupling. The action of the
friction coupling may be controlled by the driver
or by an automatic device depending upon speed
or number of revolutions and which after release
gives without further control by the driver and
by an automatic arrangement which is provided,
a positive sequence of the operating process in
the change speed gear and of the disengaging and
engaging process of the friction ecupling. Such
devices are shown and described, e. g., in the
U. 5. patent specifications applications Sar. Nos.
30,759; 30,760; 160,916; 172,020.

KARL MAYBACH.
RICHARD LANG.
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