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DRIVING MECHANISM FOR A RAILWAY TRUCK 
Siegfried Kademann, Sandershausen, and Hans Hess, 

Kassel, Germany, assignors to Rheinstalil Henschel 
A.G., Kassel, Germany, a corporation of Germany 

Filed Oct. 18, 1965, Ser. No. 497,215 
Claims priority, application Germany, Feb. 16, 1965, 

H 55,179 
8 Claims. (Cl. 105-—34) 

ABSTRACT OF THE DISCLOSURE 

This invention relates to a driving mechanism for a 
railway truck and, more particularly, to a driving mecha 
nism for driving a series or group of axles on a railway 
truck in which power from a source mounted on the 
bridge girder of a railway vehicle is transmitted to the 
truck through a shaft having a universal joint therein, 
which shaft is positioned in the longitudinal direction 
of the vehicle. The reversal of the rotary movement from 
a direction of rotation about a longitudinal axis to a 
direction of rotation about transversely-positioned axles 
is effected by means of bevel gear drives and the driving 
axles are coupled with one another by means of spur gear. 

In a group or series drive of axles in locomotive 
trucks, it is generally customary to effect the transmis 
sion of power from a source on the bridge girder to the 
truck, then to the distributor gear, and then to the indi~ 
vidual axles through shafts having universal joints there 
in, all of which extend in the longitudinal direction of 
the vehicle and in which the axle gear, which reverses 
the rotary movement about the longitudinal axis into a 
rotary movement about the transversely-positioned axles 
by means of bevel gears and axle-drive or spur-bevel gears, 
serves as the last element in the power train. In such an 
arrangement of bevel gear drives as axle gears, the bevel 
gear drives are positioned at the point where the greatest 
torque occurs in case of a reduction in the speed of the 
vehicle. Increased power output also increases the size 
of the bevel gear drives, particularly that of the spur 
bevel gears and, as a‘ result of the small dimensions of 
the driving gears conventionally used in rail vehicles hav 
ing trucks, the transmittable power per set of driving 
wheels is limited by the diameter of the spur-bevel gears 
of the axle drive. 

It is desirable to shift and accommodate the bevel 
gear drives required for the reversal of the direction of 
rotation to a point where either the torques are smaller, 
as a result of a greater speed of the rotating shafts, or 
where su?’icient space is available for providing adequate 
ly large bevel and spur-bevel gears. In such case, the 
drive 'of the driving axles is effected through spur gears 
and, for the purpose of compensating the spring play 
or spring range, hollow shaft drives of known construc 
tion, or transversely-positioned shafts having universal 
joints therein, or similar arrangements, are employed. 

In locomotives having trucks with twin axles, it is 
known to effect the drive of the sets of driving Wheels in 
a manner such that power is transmitted, from a power 
source on the bridge girder, through a longitudinally 
positioned shaft having a universal joint therein, into the 
truck and to a shaft being rigidly secured thereto, at which 
time a reversal of the direction of rotation, about a right 
angle, is attained by employing a bevel gear drive 
mounted on the latter shaft. The distribution of the out 
put or power to the two sets of driving wheels is effected 
by spur gears, in known manner. 

Furthermore, it is known in railway trucks having three 
axles to couple all of the wheel sets in the manner de 
scribed above by means of spur gears. In such an arrange 
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ment, however, the gear box becomes very large and heavy 
and this is also true to an increased extent where four 
axle trucks are employed. 
The present invention provides a series or group drive 

for a plurality of axles in a truck or a railway vehicle 
which eliminates the disadvantages of heretofore known 
constructions. The series or group drive of the present 
invention satis?es, with minimum weight, all require 
ments to be met by railway vehicles, by a combination 
of longitudinally and transversely-positioned shafts and 
spur gear and bevel gear drives. The present invention is 
primarily concerned with a railway vehicle equipped with 
trucks having three, four, or more axles. 

In the construction of the present invention, power 
from a source mounted on the bridge girder of a railway 
vehicle is transmitted to the truck through a shaft having 
a universal joint therein, which shaft is mounted in the 
longitudinal direction of the vehicle. Reversal of a rotary 
movement from a direction of rotation about a longi 
tudinal axis into a direction of rotation about transversely 
positioned axles is effected by bevel gear drives and, 
further, the driving axles are coupled with each other 
by means of spur gears. 
The power which is transmitted by the shaft having a 

universal joint therein, and which extends from the power 
source on the bridge girder, is transmitted, by means of 
a pair of spur gears, to a longitudinally-extending shaft 
which is positioned thereunder in the frame of the truck. 
At the ends of this shaft, the reversal of the rotary move 
ment from a direction of rotation about a longitudinal 
axis into a direction of rotation about transversely-posi 
tioned axles is effected by gevel gears and spur-bevel 
gears. Meshing with each of the spur-bevel gears is a 
reduction and distribution gear consisting of spur gears 
which transmits the power to the sets of driving gears 
on the driving wheels. The reduction and distributor gear 
connects two sets of driving gears each with one another 
in a force-locking manner. The force-locking connection 
of the two groups of driving gear sets with each other 
is effected by means of the longitudinally-positioned shaft 
which is mounted in the frame of the truck. 

For the purpose of transmitting power from the spring 
suspended part to the non-spring-suspended part of the 
truck, either a hollow shaft drive or a drive through 
transversely-positioned shafts having universal joints 
therein, or a combination of these two mechanisms may 
be employed. On ‘the longitudinally-positioned shaft 
mounted in the truck, the two sections between the upper 
pair of spur gears and the two bevel gears have the same 
degree of torsional rigidity. 
The present invention achieves an equal amount of 

rotary elasticity between the driving engine and each set 
of driving gears, which does not exist in the conven 
tional type of pure longitudinal universal joint arrange 
ment with bevel gear drives as axle drives. In addition, 
the spatial construction and mounting of the bevel gear 
drives is not obstructed and these drives are, moreover, 
mounted at a point where the torque is less than it is at 
the axles. Due to the rigid connection or coupling of the 
sets of driving gears, on the one hand by means of spur 
gears, and, on the other hand by means of the longi 
t-udinally-positioned shaft mounted in the truck, favor-v 
able starting properties are obtained. The number of 
spur gears is small as is, accordingly, the weight and 
structural mass of the drive housings since only two sets 
of driving gears each are connected by spur gears which, 
in turn, are connected in pairs in a space-saving and 
simple manner through the longitudinal shaft which is 
positioned thereover. 
Two embodiments of the present invention are shown 

in the accompanying drawings, in which 
FIGURE 1 is a longitudinal view in longitudinal sec 
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tion of a railwayvtruck constructed in accordance with 
the present invention, using hollow shafts for trans 
mitting power from the spring-suspended part to the 
non spring-suspended part, 
FIGURE 2 is a longitudinal view in longitudinal sec 

tion of a railway truck constructed in accordance with 
the present invention, using transversely-positioned shafts 
having universal joints therein for transmitting power 
from the spring-suspended part to the non spring-sus 
pended part, 
FIGURE 3 is a schematic top view of the embodiment 

according to FIGURE 1, 
FIGURE 4 is a schematic top view of the embodiment 

according to FIGURE 2, and , 
FIGURE 5 is a longitudinal view of the embodiments 

according to FIGURE 1 and FIGURE 2 showing sche 
matically the spring suspension of the axles. 

Referring to FIGURE 1 and FIGURE 2, a driving 
engine 1a is mounted on the bridge girder 1 and may be, 
for example, either an electric motor, an internal com 
bustion engine, or a high-speed steam engine, comprising 
all of the elements required for torque conversion and 
for reversal of the direction of travel. The driving engine 
drives through the shaft 2, having a universal joint there 
in and being provided with slide members, the shaft 5 
which is rotatably mounted in the truck and the fulcrum 
between the shaft 2 having the universal joint therein 
and the shaft 5 is provided as close as possible to the 
axis of rotation I-—I of the truck. The torque is trans 
mitted from the shaft 5 through a pair of spur gears 6, 
enclosed in a gear box 4, to the longitudinally~positioned 
shaft 7 which, similarly to the gearbox 4, is mounted in 
the truck frame 28. The pair of spur gears 6 preferably 
should have no reduction but, instead, a step-up to a 
higher speed is desirable so that the bevel gear drives 
which are mounted at the ends of the shafts 7 need trans 
mit only as small a torque as possible. These rbevel gear 
drives consisting of the bevel gears 8 and 9, respectively, 
and the spur-bevel gears 10 and 11, respectively, change 
the direction of rotation, at a right angle, to a direction 
of rotation about transversely-positioned axles. Up to the 
spur-bevel gears 10 and 11 there is no fundamental dif— 
ference between the embodiments due to FIGURE 1 and 
FIGURE 2. 
Now referring to FIGURE 1 and FIGURE 3, meshing 

with the spur bevel gear 10 is a reduction and distribu 
tion gear consisting of the spur gears 12 and 13 and the 
driving gears 16 and 17 which latter are arranged on 
short hollow shafts 41 and 42. These hollow shafts as 
well as the spur and bevel gears are housed in a gear 
box which forms part of the truck frame 28. Power trans 
mission to the sets of driving wheels 24 and 25 is effected 
by the hollow shafts 20 and 21 which are connected by 
universal joints 45 and 46 with the short hollow shafts 
41 and 42, respectively, and in the same manner by the 
universal joints 49 and 50 with the driving wheels 24 
and 25, respectively. 

In an analogous manner, the spur gears 14 and 15 
mesh with the gears 18 and 19, respectively, and with 
the spur-bevel gear 11 to drive the driving wheels 26 
and 27 by means of the universal joints 47 and 48, the 
hollow shafts 22 and 23 and the universal joints 51 and 
52. With exception of the wheelsets 24, 25, 26 and 27, 
the universal joints 49, 50, 51 and 52 and about a half 
of the hollow shafts 20, 21, 22 and 23 all elements of 
the truck are spring-suspended. 

Referring to FIGURE 2 and FIGURE 4, another 
means of transmitting the torque from the spur gears 
12, 13, 14, and 15 to the wheel sets 24, 25, 26, and 27, 
respectively, is shown. Connected to each of the spur 
gears 12, 13, 14, and 15, is a universal joint shaft 29, 
30, 31, and 32, respectively, which connects to the end 
pinions 33, 34, 35, and 36, respectively, of the single 
stage axle drives 37, 38, 39, and 40, respectively, the 
driving gears of which, 16, 17, 18, and 19, respectively, 
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are mounted directly on the wheel axles. The shafts 29, 
30, 31, and 32 compensate, by means of the joints there 
in as well as the illustrated slide members, the relative 
movements due to the springlplay or travel between the 
wheel sets 24, 25, 26, and 27, and the truck frame _2. 
As may be seen from the drawings, all parts of the truck 
are spring-suspended with exception of the wheelsets 24, 
25, 26, and 27 and .the axle drives 37, 38, 39, and 40, 
which are mounted on the axles, as well as about a half 
of the shafts 29, 30, 31, and’ 32. Referring to‘ FIGURE 
5, the spring suspension of the wheelsets 24, 25, 26, and 
27, to the truck frame 28 is schematically shown. 

It will be obvious to those skilled in the art that many 
modi?cations may be made within the scope of the pres 
ent invention'without departing from the spirit thereof, 
and the invention includes all such modi?cations. 
What is claimed is: ’ 
1. A driving mechanism for a railway truck comprising 

a plurality of spring-suspended axles which includes a 
power source, means for transmitting power from the 
power source to a shaft mounted on the truck and ex 
tending in the longitudinal direction of the latter, gear 
means mounted on the shaft at each end thereof, and a 
pair of gear train means mounted on the truck, each of 
which meshes with one of the gear means and with at 
least one driving gear on at least one axle. 

2. A driving mechanism according to claim 1 in which 
the means for transmitting power from the power source 
to the shaft mounted on the truck includes a shaft having 
a universal joint therein and a pair of spur gears. 

3. A driving mechanism according to claim 1 in which 
the gear means mounted on the shaft at each end thereof 
is a bevel gear. 

4. A driving mechanism according to claim 1 in which 
each gear train means includes a spur-‘bevel gear and at 
least one pair of spur gears. ‘ 

5. A driving mechanism according to claim 1 in which 
each gear train means meshes with one of the gear means 
and at least two driving gears on at least two axles. 

6. A driving mechanism according to claim 1 in which 
a hollow shaft drive is employed for transmitting power 
from a spring-suspended part to a non-spring-suspended 
part of the truck. 

7. A driving mechanism according to claim 1 in which 
transversely-positioned shafts having universal joints 
therein are employed for transmitting power from a 
spring-suspended part to a non-spring-suspended part of 
the truck. 

-8. A driving mechanism according to claim 1 in which 
the shaft is connected to a spur gear intermediate the 
ends thereof and the two shaft sections thus formed have 
the same degree of torsional rigidity. 
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