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ARTICULATED RALWAY WEHICLE 
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ration of Spain 
Application July 2, 1948, Serial No. 36,570 

(C1. 105-453) 2 Claims. 
1. 

This invention relates to an articulated rail 
Way vehicle and aims to provide a railway vehicle 
Consisting of Short articulated sections so in 
tegrated as to ride as a unit. 

It has been found that danger of derailment 
on curves may be reduced by guided wheels. 
Guiding of the Wheels to avoid danger of derail 
ment is obtained in a train of cars each of which 
haS Only One pail. Of Wheels Which are located at 
its rear end with their axis held perpendicular 
to the axis of the car, provided that the cars 
are short in length. Such a train is, however, 
unsatisfactory for practical use since very short 
railways cars are Subject to pitching motions 
which are uncomfortable for passengers and 
which may introduce dangerous strains on the 
structural parts. This difficulty is avoided in 
accordance With the present invention by provid 
ing a Single long railway vehicle consisting of 
articulated Sections which are integrated by con 
necting means which keep the ends of the sec 
tions in alignment and restrain any relative ro 
tation or rolling of the ends of adjacent sec 
tions. 
An articulated Vehicle constructed in accord 

ance with the present invention has a body con 
sisting of a number of short rigid sections each 
of Which has a pair of Wheels and a Spring Sus 
pension at its rear end. The adjacent ends of 
adjacent Sections are connected by integrating 
means each of which includes a central connec 
tion and lateral connections. 
nection includes a vertical pivot and most desir 
ably a universal joint. It is formed to prevent 
relative translational movements of adjacent ends 
of adjacent Sections but not to prevent relative 
rotational movements of the Section ends. The 
lateral connections are provided to prevent rela 
tive rotational movements of the ends of adja 
cent sections and, being located at the sides of 
the vehicle, are capable of preventing Such rela 
tive movements without being subject to undue 
Strain. The lateral connections are formed in 
such a way that they do not interfere with rela 
tive horizontal turning movements of the Sec 
tions about the pivot of the central Connection. 
The lateral connections are formed entirely of 
pivoted bars So that their operation involves no 
sliding friction. 

In order that my invention may clearly be un 
derstood, I will describe the Specific embodi 
ments of it which are illustrated in the accom 
panying drawings in which: 

Fig. 1 is a bottom perspective view of adja 
cent ends of two sections of the vehicle body 

The central Con 
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showing the connections between them, the 
Wheels and Spring Suspensions being omitted for 
the Sake of clearness; 

Fig. 2 is a side View of the central connec 
tion; 

Fig. 3 is a detail of the lateral connections; 
Fig. 4 is a side view of the end portions of tWo 

adjacent sections of the vehicle showing the 
lateral connections shown in Fig. 1; 

Figs. 5 and 6 are views similar to Fig. 4 show 
ing tWO modified forms of the lateral connec 
tions; - 

Fig. 7 is a fragmentary rear elevation of one 
of the Sections showing one of the wheels an 
One of the Spring Suspensions; and 

Figs. 8A and 8B are diagrammatic elevations 
Of the end portions of two adjacent sections 
taken from opposite sides of the vehicle to show 
the action of the lateral connections when the 
vehicle is on a curve in the track. 
The vehicle illustrated consists of a plurality 

of rigid body Sections, two of which, a, a ', are 
Shown in the drawings. Each section has a pair 
of wheels b at its rear end and is mounted on its 
wheels by Spring Suspensions which may consist 
of vertical coil springs b' as shown in Fig. 7. As 
ShOWn in Fig. 7, each wheel is mounted on a 
short shaft b2 whose ends are held in slides b3 
mounted on vertical rods b4 secured to the body 
of the Section. The mounting illustrated serves 
to retain the axis of each wheel perpendicular 
to the axis of the section on which it is mounted. 
The integrating means which make the Sec 
tions ride as a unit on the spring suspensions b' 
include central connections c and lateral. con 
nections d. 
The central connection c is a universal joint 

Coupling provided With a vertical pivot c1 and a 
horizontal pivot c2, which serves to support the 
Weight of the front end of One section on the 
Wheel-Supported rear end of the adjacent section, 
and also to prevent any relative horizontal or ver 
tical transverse movement of the section ends. In 
order to avoid the severe strains which are placed 
On the coupler by relative tipping or rotational 
motions of the section ends, one end of the cou 
pler c is attached to one of the section ends by a 
horizontal pivot c3. The coupler connection 
thus has no tendency to prevent relative rota 
tional movements of the section ends. 
The lateral connections d consist of a series of 

rods connecting brackets d1 located at widely 
Spaced points of one of the sections, and brack 
ets d2 located at widely spaced points of the 
other section. The brackets d1 and de are most 
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desirably placed near the sides of the vehicle SO 
that each pair of bracketS is separated by a dis 
tance greater than the gauge of the Wheels. 
Each bracket d1 is connected to one of the brack 
ets d2 by two rods or bars d4, d5. The rod or arm 
d4, which is normally horizontal, is hinged in the 
bracket d2, and the rod d5, which is norinally 
Substantially vertical, is connected to the rod da 
and to the bracket d1 by universai joints. Means 
are provided for preventing the two rods or airis 
d4 at opposite sides of the vehicle fronn Swinging 
in opposite directions. Such means in the forim 
shown consists of a tranSVerse rod ds which is 
made integral with the arms di. 
The structure which has been described re 

Strains relative rolling or rotational novernents 
of the vehicle ends, for Such noverneints tend 
to turn the arras d4 in Opposite directions and 
are resisted by the transverse rod ds to Which 
both arms are Secured. On the other hand, the 
lateral connections described permit free rela 
tive horizontal turning of the sections, for in 
Such turning, the vertical rods d5 are SWung Out 
of vertical position in opposite directions. This 
Such turning movements tend to raise each aim : 
d4 and this is freely permitted by the journal 
ling of the transverse rods ds in the brackets d2. 
The operation of the lateral connections when 

the Vehicle is rounding a curve in the track is 
shown in Figs. 8A and 3B. The normally verti 
cal rod d5 at the Outside of the curve is SWang 
rearwardly out of vertical position as shown in 
Fig. 8A, while the corresponding rod d5 at the 
inside of the curve is swung forwardly out of 
vertical position as shown in Fig. 8B. These ; 
two opposite SWinging movements of the vertical 
rod d5 raise the free ends of the arms d4 by the 
same amount so that they cause no strain on the 
transverse Odi ds. Thus, the lateral connec 
tions, while restraining relative rolling nove 
ments of the sections, offer no restraint to the 
turning of the Sections on a horizontal curve. 

In order to avoid shocks and undue straith on 
the lateral Connections, they are constructed so 
aS to yield slightly against a Strong resilient force 
in resisting relative rolling of the section ends. 
To permit such yielding, the transverse rod da 
is formed of spring steel which is capable of a 
slight torsional yield. Also the universal joints 
at the ends of the vertical rods d5 are most de 
sirably of the yielding type as shown in Fig. 3, 
Thus the ends of the arms d4 are secured in 
camps do at the ends of the vertical rods d5, and 
these clamps are provided with hard rubber 
sleeves d7 which yield sufficiently to permit the 
slight universal joint action required. The up 
per ends of the vertical rods d5 are also con 
nected with the brackets di through hard rub 
ber Washers da Which provide the universal joint 
action at this point. 

It is not essential that the brackets d1 and d2 
be located in the positions indicated in Figs. 1 
and 4. Thus as in the modification shown in 

20 

SO 

3 5 

40 

55 

60 

4. 
Fig. 5, the brackets di' are located near the bot 
tom of one of the Section ends and the arms d4' 
are bent upwardly so as to place their ends above 
the blacketS d1. In the modification shown in 
Fig. 6, the brackets d1 are in the same position 
as shown in Fig. 5, but the brackets d2 are placed 
near the top of the other Section. So that their 
arms d4' may be made straight and yet termi 
nate above the brackets di. 
What I claim is: 
1. An articulated railway vehicle comprising 

rigid body Sections and connections integrating 
the Sections and each including a central Con 
nection containing a vertical pivot, and lateral 
Connections Comprising a normally vertical rod 
having one of its ends pivotally attached to one 
section and a normally horizontal rod hinged on 
the other section at each side of the vehicle, a 
pivotal connection between the free end of each 
vertical rod and the free end of each horizontal 
rod, and transverse means on Said other Section 
connecting and thereby restraining the two hori 
Zontal rods at the opposite sides of the Section 
from turning in opposite directions, while per 
mitting free turning thereof in the same direc 
tion. 

2. In an articulated railway vehicle, the corn 
bination. With rigid body Sections each having a 
pair of Wheels and a Spring Suspension at its 
rear end, of integrating means causing the Sec 
tions to ride aS a unit. On the Spring Suspensions 
and each Consisting of a Central pivotal Connec 
ticin restraining relative transverse movement of 
adjacent ends of adjacent Sections, and lateral 
Collections estaining relative rotational move 
ments of the adjacent ends of adjacent Sec 
tions while permitting relative turning of ad 
jacent sections about the pivot of the central 
connection and consisting of a transverse rod 
journalled on one of the adjacent Sections, nor 
mally horizontal arms fixed to the transverse rod 
at opposite Sides of Said Section, a pair of nor 
mally vertical rods pivoted at opposite sides of 
the other one of the adjacent sections, and a 
pivotal connection between the end of each verti 
cal rod and the end of each horizontal arm. 

JAMES MACWEIGH. 
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