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ABSTRACT OF THE DISCLOSURE 
A locomotive vehicle having a chassis supported by 

and movable along a pair of parallel guide rails, and 
driven by a pair of cogwheels which rotate about axes 
perpendicular to the plane of the guide rails and mesh 
with a cograil means that extends parallel to the guide 
rails. 

The present invention relates to a locomotive vehicle 
which is adapted to travel along rails and is driven by 
cogwheels that mesh with a cograil means. 

In conventional railway systems, locomotives are pro 
pelled along guide rails by rolling contact friction be 
tween such rails and the locomotive drive wheels, which 
for most railway grades is satisfactory because the weight 
of the locomotive itself presses the drive wheels firmly 
against the upper surfaces of the rails. However, in cer 
tain railway installations, commonly known as ribbon 
trains and used in underground mines, conventional rail 
way systems are unsatisfactory for travel in passages of 
limited height because of the height taken up by their 
wheels, which rotate about axes parallel to the plane of 
the rails. 
To reduce the wheel height consumption in such rib 

bon trains, it has been proposed to use pairs of friction 
drive wheels which engage a central rail extending be 
tween a pair of guide rails parallel thereto, which friction 
drive wheels rotate in a horizontal plane, i.e. parallel to 
the plane of the guide rails, about vertical axes, i.e. axes 
perpendicular to the plane of the guide rails. Such pro 
posed locomotive driving arrangement is subject to the 
disadvantage that because of the horizontal drive wheels, 
the locomotive weight is no longer available to press the 
drive wheels against the central rail, and in order to ob 
tain sufficient tractive friction for driving, it is necessary 
to expend considerable power to press the drive wheels 
against the central rail by auxiliary means. 
The invention therefore avoids the use of friction wheels 

as driving wheels of the vehicle acting as a locomotive, 
and operates with driving wheels which positively engage 
the rails. Driving vehicles have already been proposed 
which are carried between the two parts of the framework 
of the ribbon train installation and which are equipped 
with a cogwheel which rotates like the cogwheel of a cog 
railway about a horizontal axis and engages, for example, 
into a central cograil. Such driving vehicles can be used, 
in appropriately modified form, in single-track ribbon 
train installations. However, when the cogwheel rolls on 
the cog rail, upwardly directed forces are produced which 
are not counteracted by the relatively light weight of the 
driving vehicle, and are therefore transferred to its run 
ning wheels and their guiding means which secure them 
against lifting. These forces can be kept slight if the cog 
wheel has a large diameter and a small tooth pitch. In 
the low headroom necessitated by the cramped conditions 
in mining operations, however (underground mining is 
the principal field of application of ribbon train installa 
tions), there is a tight limit on the diameter that such a 
cogwheel can have. Furthermore, in dips and rises in the 
framework, difficulties would arise in the interaction be 
tween the running wheels and the cogwheel. 
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2 
The cogwheels associated with the driving vehicle of 

the invention, therefore, rotate pairwise in opposite senses 
about vertical axes, that is, their plane of rotation and 
their sense of rotation is the same as those of the friction 
drive wheels of the driving vehicles mentioned earlier. 
In this case, the forces produced perpendicularly to the 
cograil axis as the two cogwheels of each pair roll on the 
cograil, cancel one another, i.e., they are directly absorbed 
in the frame in which the cogwheels are fastened, without 
causing this frame to attempt to pull itself, or the vehicle 
associated with it, out of its guiding rails. 

However, since the driving wheels are no longer con 
structed as friction wheels, the need to urge them against 
the traction rail and to mount them movably in the frame 
for this purpose, is eliminated; a positive engagement be 
tween drive wheels and rails is created which is reliably 
effective under all circumstances, and since the pair of 
cogwheels can be designed to engage a pair of external 
cograils, as well as a single internal cograil, the traction 
rail no longer needs to consist of a third center rail, and 
the cograil or rack required for the engagement of the 
cogwheels can also be provided on the lateral channels 
which are needed in any case for the guidance of the 
ribbon train. 

Since the cograils cooperate with cogwheels which re 
volve in the horizontal plane, the additional advantage is 
offered over the normal cograil drive that the cograils 
have their teeth facing sideways instead of up, so that 
they are better protected against dirt and against the 
lodging of foreign bodies between the teeth. 
On the other hand, it now becomes necessary to assure 

the correct rolling of the cogwheels on the teeth provided 
on the guiding rails associated with them. To this end the 
invention proposes the arrangement of the cogwheels in 
a chassis frame which is suspended articulately on all 
sides between two carriages which are positively guided 
by the guiding rails of the ribbon train. 
The invention, which relates to a driving vehicle which 

is carried in ribbon train guides consisting preferably of 
channel bars and which has driving wheels arranged in 
pairs which rotate on vertical axes and roll in opposite 
senses on rails disposed parallel to the ribbon train guid 
ing rails, is thus characterized in that the driving wheels 
are made in the form of cogwheels, each driving wheel 
of a pair of such cogwheels being meshed with a rail pro 
vided with teeth, and the pairs of cogwheels being fastened 
in a frame which is suspended articulately on all sides be 
tween two carriages positively guided in the guiding rails 
of the ribbon train. In this manner a driving vehicle is 
created whose application is not limited to the operation 
of ribbon trains, although it is especially and universally 
useful in ribbon train installations, and which avoids the 
disadvantages of the prior art driving vehicles equipped 
with friction wheels, as well as the disadvantages of the 
prior art cograil locomotives. 

Preferentially, cogwheels are used which engage from 
both sides into a central rack or cograil. This cograil 
can best consist of two flat bars disposed one above the 
other, with a series of cog pins arranged between them, 
the path of contact of the cograil being matched to the 
pitch circles of the two cogwheels. 

In order that the axes of the cogwheels engaging the 
cograil from the right and from the left may be located 
symmetrically to the cograil and that both cogwheels 
may engage the same cogs in the cograil together, the 
two cogwheels are arranged in separate horizontal planes. 
As long as both cogwheels rotate with the same speed, 
the frame on which the cogwheels are mounted progresses 
along the cograil. On curves the frame is steered by the 
guiding rollers of the carriage serving for its suspension 
along the guiding rails of the ribbon train framework or 
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trestle, and this pivoting movement of the frame imparts 
to the axis of the cogwheel on the outside of the curve 
an additional forward thrust, and the axis of the other 
cogwheel is displaced rearward, without thereby produc 
ing a change in the rotatory speed of the two cogwheels. 
The two cogwheels can therefore be associated with a 
common transmission and a common motor. These con 
siderations, of course, do not apply to a pair of cogwheels 
engaging exterior cograils. 

In any case, it is important that the frame should not 
assume a vertical tilt in relation to the cograil because 
the result would be that the teeth of the cogwheels would 
contact the pins in the cograil only with their edges in 
stead of on their full width. Such a point contact or line 
contact instead of the desirable broad-surface contact be 
tween the teeth and the pins would result in heavy wear. 
On the other hand, the suspension of the frame on the 
carriages must be articulate and permit passage through 
vertical ups and downs, as well as horizontal curves. 
Care must therefore be taken to see that the transmission 
of the traction forces exercised by the cogwheels on the 
carriage and on the ribbon train being pulled by the driv 
ing vehicle does not result in any components seeking to 
lift the frame at one end. According to a further feature 
of the invention, therefore, the articulations serving for 
the suspension of the frame, to the extent that they per 
mit a vertical tilt, are disposed in the middle plane of 
rotation of the cogwheels, so that these traction forces 
will always tend to keep the frame in this plane of rota 
tion or parallel thereto. 

In the case of cogwheels which engage in externally 
disposed cograils, this vertical joint can be a ball joint 
which simultaneously permits the horizontal tilting move 
ments between the carriages and frame. In the case of 
cogwheels which engage a central cograil, this is not 
possible since such a joint would have to lie not only in 
the horizontal but also in the vertical plane of the cograil. 
The invention therefore proposes in this case to provide 
for the vertical deflections two pin joints which are dis 
posed on both sides of the central cograil, and for the 
horizontal deflections to provide likewise one or two pin 
joints which are disposed in front of and/or behind the 
vertical joints, above the central cograil in each case. 
Since the vertical joints and the horizontal joints are dis 
posed one behind the other and not in the same plane, 
the pivots are exposed to bending stresses, such as would 
not occur in the case of a knuckle joint or a ball joint. 
In order to reinforce the horizontal joints against such 
bending forces, the plates joined with one another by the 
pin joint must lie on one another without free plan and 
on a relatively large area, or the pivot pin must be 
mounted in a fork formed by two superimposed plates. 

It is therefore an object of the invention to provide a 
locomotive vehicle adapted for driving along a cograil 
CaS. 
Another object of the invention is to provide a locomo 

tive vehicle as aforesaid, which has a low overall height 
for travelling through passageways of limited height. 
A further object of the invention is to provide a loco 

motive vehicle as aforesaid wherein the weight of the 
vehicle is principally supported on guide rails and is driven 
by a pair of horizontally rotating cogwheels that engage 
the cograil means. 

Still another and further object of the invention is to 
provide a locomotive vehicle as aforesaid, which is capa 
ble of negotiating curves and changes in grade. 

Other and further objects and advantages of the inven 
tion will become apparent from the following detailed 
description and accompanying drawing in which: 

FIG. 1 is a transverse section elevation view along the 
line I-I of FIG. 3 looking in the direction of the arrows 
of a locomotive vehicle according to a preferred embodi 
ment of the invention, illustrating the arrangement of the 
driving cogwheels in relation to the cograil means and 
the lateral guide rails; 
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4 
FIG. 2 is a side elevation view of the locomotive vehicle 

shown in FIG. 1; 
FIG. 3 is a plan view of the locomotive vehicle shown 

in FIGS. 1 and 2; 
FIG. 4 is a plan view of a typical track length section 

used by the locomotive vehicle of FIGS. 1-3, and illus 
trating the arrangement of the lateral guide rails in rela 
tion to a central cograil; and 

FIG. 5 is a transverse sectional view of the locomotive 
of FIG. 3 taken along the line V-V looking in the direc 
tion of the arrows. 

Referring now to the drawing, the locomotive vehicle 
V is illustrated for simplicity as a basic chassis means 
without any superstructure, such as a car body (not 
shown) or flat bed (not shown), which ordinarily would 
be attached to such chassis for carrying persons, objects 
or materials. The vehicle V is essentially driven by a pair 
of rotatable cogwheels 1 and 2, which are carried on a 
base frame 3 of the chassis means, the other parts of 
which include carriages 4 and 5, which are articulately 
connected to base frame 3 at respectively opposite ends 
thereof, as shown by FIGS. 2 and 3. 

Each of the carriages 4 and 5 has rotatable wheels 6 
and 7 which are arranged for rolling contact engagement 
with a pair of elongated guide rails 8 which extend in lat 
erally spaced-apart parallel relation to each other, as 
shown by FIG. 4. The guide rails 8 are in the form of 
U-shaped channels oriented with their open sides facing 
each other, as shown by FIG. 1, so that the vertical plane 
rotating wheels 6 ride on the upper surface of the lower 
guide rail flanges and the horizontal plane rotating wheels 
7 ride against the inside edge of the upper guide rail 
flanges, whereby the carriages 4 and 5 are supported and 
guided for movement together with the base frame which 
they support along the path defined by the guide rails 8. 
The cogwheels are positioned for meshing engagement 

with a central cograil 9, which is centrally located between 
guide rails 8 and extends lengthwise in parallel relation 
thereto, as in FIG. 4. 

Cograil 9 can be expediently a wide flange or I-beam 
section having double-headed bolts or rivets 10 extended 
through its web portion to define a double cog rack, such 
rivets 10 being spaced in accordance with the pitch of 
cogwheels 1 and 2, each to function as a cog, thereby 
affording a somewhat simpler and less expensive cograil 
9 structure as compared to using machined rack sections 
(not shown) mounted on each rail web side. 
The cog wheels are arranged for rotation in opposite 

directions about parallel axes, generally perpendicular to 
the plane of the guide rails 8, and are laterally spaced 
apart for meshing engagement with the cograil 9 which 
passes between them. To assure a more reliable cogwheel 
1, 2 engagement, the web portions between the rivets 10 
on cograil 9 can be cut out so that the teeth of the cog 
wheels 1 and 2 can extend through the rail web for posi 
tive gripping engagement therewith. In such case, the cog 
wheels 1 and 2 are axially displaced from each other to 
rotate in separate but parallel planes, thereby allowing the 
teeth of both cogwheels 1 and 2 to extend into the same 
cograil 9 openings, as illustrated in FIG. 1. 
The rotary driving of cogwheels 1 and 2 can be accom 

plished by any conventional motor means, but is expedi 
ently performed by a motor means having a pair of indi 
vidual motors 11 coupled to a dual rotary output trans 
mission 12 which is coupled to each cogwheel 1 and 2. 

It should be noted that the invention is not necessarily 
restricted to a central cograil 9 arrangement, and, if de 
sired, a cograil means having separate, spaced-apart cog 
rails (not shown) can be substituted, as for example a 
pair of cograils each mounted under a guide rail 8 and 
extending in parallel relation therewith. With such a sep 
arated cograil configuration, the cogwheels 1 and 2 would 
be arranged similarly as shown by FIG. 1, except that 
they could be spaced further apart each to mesh with a 
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corresponding cograil, and with a sufficient cograil spac 
ing, such cogwheels 1 and 2 could rotate in the same hor 
izontal plane. 
As shown better by FIGS. 2 and 3, each carriage 4 and 

5 is articulately connected to the base frame 3 to support 
same in suspension therebetween by a coupling means C 
having a pair of end joints 13 allowing articulation in a 
plane parallel to the plane of guide rails 8, and an inter 
mediate joint 14 allowing articulation in a plane perpen 
dicular to the plane of guide rails 8. The horizontal artic 
ulation joints 13 are suitably reinforced against vertical 
plane bending and are located one directly adjacent to the 
base frame 3 and the other directly adjacent to the re 
spective carriage 4, 5. 
As can be appreciated from the foregoing, it is possible 

instead of using a pair of cogwheels 1 and 2, to substitute 
3 rotatably driven cogwheels (not shown) disposed in 
tandem and laterally staggered, all of such 3 cogwheels 
being carried by the base frame 3. However, with such 
construction, the base frame 3 necessarily must be of cor 
respondingly elongated construction and at least one of 
the cogwheels must be displaceable laterally against a 
resilient means such as a spring, in order to assure perfect 
engagement of such cogwheels with the guide rail along 
curved length sections. 
As can be appreciated by the artisan, the invention de 

scribed herein is susceptible of numerous modifications 
and variations, as will become obvious from the foregoing 
description, in terms of a limited number of embodiments. 
However, the invention is intended to be limited only 
by the following claims wherein. I have endeavored to 
claim all inherent novelty. 
What is claimed is: 
1. A locomotive vehicle which comprises a chassis 

means disposed for movement along a pair of parallel 
elongated guide rails adapted to support such vehicle in 
guided engagement therewith; a pair of cog wheels car 
ried by said chassis means and disposed for rotation in 
opposite directions to each other about different axes, 
each of which axes is generally perpendicular to the plane 
defined by said guide rails; elongated cog rail means ex 
tending in parallel relationship to and between side guide 
rails, wherein said cogwheels engage said cograil in mesh 
ing engagement on opposite sides thereof; and means 
adapted to drive said cogwheels whereby to propel said 
chassis along said rails. 

2. The locomotive vehicle according to claim 1 wherein 
said cogwheels are disposed for rotation about generally 
parallel axes and are laterally spaced-apart, each for 
meshing engagement with a separate, spaced-apart section 
of Said cograil means. 

3. The locomotive vehicle according to claim 1 where 
in said cogwheels are disposed for rotation about gen 
erally parallel axes and are laterally spaced-apart for 
meshing engagement with a cograil means centrally 
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6 
located with respect to said cogwheels and extending 
therebetween. 

4. The locomotive vehicle according to claim 3 where 
in said cogwheels are disposed for rotation in opposite 
directions and in separated parallel planes. 

5. The locomotive vehicle according to claim 3 where 
in said chassis means includes a base means carrying said 
cogwheels, a first carriage means articulately connected 
to said base means at one end thereof, and a second car 
riage means articulately connected to said base means at 
an opposite end thereof, said first and second carriage 
means each having rotatable wheels disposed for engage 
ment with said guide rails for support thereby and for 
guided movement therealong together with said base 
means, said base means being suspended between said 
first and second carriage means for support thereby. 

6. The locomotive vehicle according to claim 5 where 
in said first and second carriage means are articulately 
connected to said base means for articulate movement rel 
ative thereto in a plane generally parallel to said guide 
rails, and also for articulate movement relative thereto in 
a plane generally perpendicular to the plane of said guide 
rails. 

7. The locomotive vehicle according to claim 6 where 
in said first and second carriage means are connected to 
the base means for articulate movement relative thereto 
in a plane perpendicular to the plane of said guide rails 
and extending between the rotation axes of said cogwheels 
in symmetrical relation thereto. 

8. The locomotive vehicle according to claim 7 where 
in said first and second carriage means are each articu 
lately connected to the base means by a coupling means 
having a pair of end joints allowing articulation in a 
plane parallel to the plane of the guide rails, and a joint 
intermediate with respect to said end joints and allowing 
articulation in a plane perpendicular to the plane of said 
guide rails, said parallel plane articulation joints being 
one located directly adjacent the base means and the 
other directly adjacent to the respective carriage means. 

9. The locomotive vehicle according to claim 7 includ 
ing motor means supported by said base means for move 
ment therewith and coupled to each of said cogwheels to 
rotatably drive same. 
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