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My invention relates to an articulated bus, and 
has for its principal object to provide effective 
and efficient means for steering same. 
Another object of the invention is to provide 

an arrangement of the ground wheels for con 
Veniently steering a bus of such character. 
A further object is to provide means for ap 

plying a steering force around the pivotal con 
nection for sections of an articulated bus. 

Still other objects are to provide an operator's 
COiapartment without occupying space on the 
level of the passengers' compartment, and to 
provide protected foot-room at the forward end 
of the rear Section. 
My invention also has for its objects to provide 

Such means that are positive in operation, con 
Venient in use, easily installed in a working po 
sition and easily disconnected therefrom, eco 
noinical of manufacture, relatively simple, and 
of general Superiority and serviceability. 
The invention also comprises novel details of 

Construction and novel combinations and ar rangements of parts, which will more fully ap. 
pear in the course of the following description. 
However, the drawings merely show and the fol 
iOWing description merely describes one embodi 
ment of the present invention, which is given by 
Way Of illustration or example only. 
In the drawings, like reference characters des 

ignate Similar parts in the several views. 
Fig. is an elevational view of a bus embody. 

ing the foregoing objects. 
Fig. 2 is an underneath view of said embodi. 

reint, and showing the sections in a position for 
naking a turn. 
Fig. 3 is a transverse section taken on the line 

3-3 of Fig. . . . 
Fig. 4 is a front elevation, partly broken away, 

of Said enbodiment. 
Fig. 5 is an enlarged section taken on the line 

5-5 of Fig. 2, looking in the direction of the ar 
rows. 

Fig. 6 is a section, taken on the line 6-8 of 
Fig. 5. 

Fig. 7 is a horizontal section taken on the 
- of Fig. 5. 
Fig. 8 is a section taken on the line 8-8 of 

Fig. 5. 
Fig. 9 is a horizontal section taken on the line 

9-9 of Fig. 5. 
Fig. 10 is a diagrammatic view of operating 

mechanism comprised in the invention. 

line 

Fig. ill is a sectional View taken on the line 
i - cf Fig. 12. 
Fig. 2 is a sectional view taken on the line 
2-2 of Fig. 10. 
Fig. 13 is a diagrammatic view of still further 

operating mechanism comprised in the invention, 
Referring more in detail to the drawings, the 

reference numbers S and 6 generally designate 

3 Claims. (Cl. 180-792) 
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sections of an articulated bus. The sections have 
upper clevis and eye members 7 and 8 connect 
ed by a vertical, upper king bolt 9, and lower 
clevis and eye members f0 and f connected by 

: a lower king bolt (2 that is vertically allined with 
the upper king bolt 9. 
The front section 5 has a cab 3 mounted at 

the top thereof. The cab has a front WindoW 4 
inclined forwardly and upwardly to minimize 
reflections from lights inside the bus and from 
headlights of following vehicles. The cab 3 
also has a curved, streamlined, rear WindoW 5 
that extends forward a short distance at the sides 
of the cab. A suitable Windshield Wiper 6 may 
be arranged for use upon the front window d. 
Rear view mirrors T and 8 may be provided 
at opposite sides of the cab. A front bumpel' is 
is mounted upon the front of the head section 3, 
and a rear bumper 20 is arranged at the back end 
of the rear section 6. Moreover, suitable head 
lights 2 are utilized. 
The sections 5 and 6 have obtuse-angled ends 

22 and 23 facing each other. Flexible bellows 
means 24 and 25 close the open sides between 
said ends 22 and 23. 
An important feature of the invention is the 

use of steering means that operates around the 
axis of the king bolts 9 and 2. This means com 
prises a pair of hydraulic cylinders 26 and 2 
that are pivotally mounted on one of the sections, 
as suggested at 28. Hollow piston rods. 23 and 
30, which reciprocate in the cylinders, are in turn 
pivotally connected with the opposite section, as 
shoWr at. 3 l". 
The cab 3 has a suitable driver's seat 32 and 

the body sections have suitable passengers' seats 
33. Windows 34 are arranged along the sides and 
windows 35 around the front of the bus. The 
aisle 36 between the rows of seats extends length 
wise of both sections. Elongated gas tanks 3i 
may be arranged under the floors of the aisles. 
Luggage compartments 38 are shown under the 
seats 33. Doors. 39 normally close the compart 
ments 38. The doors 39 may be swung from 
their full line positions to their broken line pro 
sitions, in Fig. 3, to admit luggage to the compart 
ments, and thereafter closed for transit. Over 
head racks 40 may also be provided inside the 
sections, over the seats. 
Two pairs of laterally alined, ground wheels 

4 are arranged under each Section as best shown 
in Fig. 2. Each two pair are driven from respec 
tive differentials 42, which in turn are driven by 
motors 43 through the intermediary of trans 
missions 44 and universal joints 45. The motors 
are preferably of a flat type, sometimes called 
"pancake' motors, in order to house them be 
neath the passenger compartments. 

In order to provide foot room for the fro;at 
Seats in the rear section, protruding, ericssure 
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inembers 46 are provided, the floors of which are 
at approximately the floor level of the rear Sec 
tion. One of these enclosure members protrudes 
forward from each slanting face of the end 22, 
at opposite sides of the axis of the king bolts 9 
and 2. 
Arranged on the slanting faces of the end 23, 

in order to receive the protruding enclosure 
members 46, are socket members 47. Thus as the 
present bus turns a corner, the protruding men 
ber 46 on the inner side of the curve rests in the 
opposite socket member 47. 
One of the sections has a lip 48 that has a 

shouldered part 49 which extends towards the 
other section. The lip 48 Swings in a horizontal 
plane as the bus turns a corner. A plate 50 over 
hangs the shouldered part 49. The lip provides 
a platform between the sections in all relative 
positions of the bus sections. The sections 5 and 
6 have doorways 5 and 52 respectively facing 
each other, for passengers to move from One Sec 
tion to the other. 
The hydraulic steering circuit is illustrated in 

Fig. 10. It comprises a reservoir 53 from Which 
liquid is drawn by a pump 54. A flexible line 55 
and its branch line 06 supply liquid under pres 
sure from the pump 54 to follow-up valves 56 
and 84, whose housings 73 and 85 are mounted 
to swing about the axes 74 and 86 of pivoted Vanes 
75 and 02 in the housings 3 and 85 respectively. 
The housings 73 and 85 are connected with flex 
ible inlet conduits 58 and 88 and with flexible 
outlet conduits 59 and 89. The inlet conduits 58 
and 88 connect with inlet passages 60 and 9 in 
the hollow piston rods 30 and 29 respectively, 
while the outlet conduits 59 and 89 connect with 
outlet passages 6 and 92 in the piston rods 30 
and 29 respectively. It is to be understood that 
the passages 60 and 6 connect With opposite sides 
of the piston 5 within the cylinder 27, and that 
the passages 9 and 92 connect with the opposite 
sides of the piston 90 within the cylinder 26. The 
conduits 58, 59, 88 and 89 are flexible to permit 
the swinging movements of the valve housings 73 
and 85 and of the piston rods 29 and 30 and cylin 
ders 26 and 27. 
Return conduits 62 and 93 connect the valves 

56 and 84 with a common return 94 leading back 
to the reservoir 53. Contro means for the Valves 
includes a Sprocket 63 on the steering post 64 of 
the bus. A steering wheel is indicated at 65. One 
end of a chain 66 around the sprocket connects 
with a cable ts that is fastened to an end 69 of a 
lever that is also mounted to Swing around 
the axis 74. The other end of the chain is con 
nected with a cable 68 that is fastened to the 
other end ) of the lever T. Cables 95 and 96 
are clamped to the cables 67 and 68 respectively, 
as suggested at 97 and 98, by any suitable means. 
The cables 95 and 96 in turn are connected with 
tips 99 and CO of a lever Of that is mounted to 
swing around the axis 86. Connected with the 
levers and 0 respectively and mounted to 
rotate Within the housings 73 and 85 are vanes 
75 and 02 that are in fluid-tight engagement 
With the cylindrical, inner faces of the housings 
73 and 85. 
A depending arm 72 and an upstanding arm 

103 of the housings 73 and 85 respectively con 
nect With the cylinders 27 and 26 by means of 
connecting rods 76 and C4 whose ends are piv 
otally connected with lugs 77 and 05 on the 
Cylinders 2 and 26. Thus the arms 2 and 0.3 
follow movements of cylinders 26 and 27, when 
the latter are mounted on the same section of the 
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4. 
bus, and the levers 7 and of and their controlled 
vanes 75 and f O2 respond to the operation of the 
steering wheel 65. 
A by-pass 78 connects the outlet conduit 55 

with pipe 94 leading back into the reservoir. A 
pressure regulated unloader valve 9 of con 
ventional construction permits flow of fluid 
through the by-pass 78 when the pump 54 builds 
up the pressure to a predetermined degree in the 
line 55, thus short-circuiting the valves, the cylin 

The un 
loader valve 79 provides constant pressure by al 
lowing the hydraulic fluid to circulate freely when 
none of the units requires power. 
In Fig. 13, gear shift rods 80 and 8 operate the 

front and rear transmissions respectively. Suit 
able linkage 82 operates the rods 80 and 8 from 
a gear shift lever 83 on the steering post, 64. De 
tailed illustration of the construction and a de 
tailed description of the operation of such linkage 
is believed unnecessary for those skilled in the 
art, and, moreover, the details thereof do not per 
se constitute the present invention. 

In the operation of my present construction, 
it is to be understood that the ground wheels 4 
are driven by the engines 43 in the respective 
sections of the bus. There is unitary control of 
both transmissions 44 by means of the single gear 
shift lever 83. It is also believed clear without 
further illustration, that the carburetors for the 
two engines may be controlled by a single, opera 
tor-controlled accelerator. 
The steering wheel 65 is not directly connected 

with the front Wheels of the present construc 
tion, as in the case of conventional bus construc 
tion. The steering wheel 65 controls the cables, 
which in turn operate the vanes 75 and 02 of the 
valves. In Fig. 10, the full line positions of the 
wanes 75 and 2 maintain the bus sections in 
their same relative positions, such as when the 
bus is proceeding straight ahead; in other words, 
the vane edge, as shown in said figure, abut the 
inlet and outlet ports, within the valves, of the 
conduits 55, 62, 06 and 93 that connect with the 
fluid supply and with the return to the reservoir. 
All flow through the valves is thereby stopped and 
the bus sections are locked in their relative posi 
tions. 
When it is desired to turn the bus, the steering 

wheel is turned, say, clockwise in Fig. 10. This 
movement will draw cables 6 and 95 toward the 
steering post 64, thus lifting the lever ends 69 
and 99 upwardly and move the wanes 75 and f)2. 
A corresponding reverse operation of the cables 
68 and 96 causes the lever ends 20 and 0) to 
Swing downward and move the wanes to full line 
position in said figure. This movement of the 
levers if and in a clockwise direction, in Fig. 
10, is transmitted to the vanes 15 and í ?2, which 
are also moved in a clockwise direction, such as 
to a position indicated in broken lines in that 
figure. 

In the broken line position cf vane 5, pressure 
fluid from the pinp 54 passas through the valve 
housing 56 from the conduit 55 to conduit 58, 
This supplies pressure to the chamber f0.7 in the 
cylinder 27. Pressure from the other Side of the 
piston 57 flows out through the passage 6, 
through conduit 59, through the valve housing 
3 to Outlet pipe 62 and back to the reservoir 33 

for liquid or other fluid. This causes the piston 
rod 30 and cylinder 27 to be pushed outwardly 
With respect to each other, thus thrusting the 
bus Sections at an acute angle to each other (such 
as shown in broken lines in Fig.2). 
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At the same time and to aid in this angular 
movement, the pressure is being introduced into 
the valve housing 85 through the conduit 06. 
The fluid passing through the housing is trans 
mitted by the conduit 88 to the passage 9 in the 
piston rod 29. Since the fluid is thereby intro 
duced into the chamber fe8 in the cylinder 26, 
the piston rod 29 and cylinder 26 are moved to 
gether, the piston moving to the left in Fig. 10. 
To allow this movement, the pressure in the 
chamber 109 is exhausted through passage 92, 
conduit 89, valve housing 85, outlet conduits 93 
and 94 back to the reservoir. 
Thus there are push and pull movements upon 

the bus sections, by means of the piston and 
cylinder means, in order to turn a corner with 
the bus. Of course, the operation is just the re 
verse in order to turn the bus the opposite direc 
tion. 

It will be noted that a follow-up type of valve 
is used for the valves 56 and 84. That is, relative 
movements of the bus sections are transmitted 
back to the valve housings by means of the con 
necting rods 8 and 04. For instance, as the 
piston rod 30 is being pushed outwardly from 
the cylinder 27, the housing 73 follows around 
clockwise, in Fig. 10, to shut off the flow of fluid 
through the valve housing. Simultaneously, the 
housing 85 is moving clockwise, in Fig. 10, be 
cause the cylinder 26 and piston rod 29 are mov 
ing together in telescoping relation. Thus the 
housing 85 moves to shut off the flow of fluid 
therethrough. Because of these arrangements, 
continuous rotation of the Steering wheel is nec 
essary to continue turning movements. When 
rotation of the steering wheel is stopped, the 
arrangement of the bus sections are "frozen' 
with respect to each other. To straighten out 
the bus, continuous rotation of the Steering 
wheel is necessary in a reverse direction, until 
the bus sections reach their desired relationship. 
That is to say, steering the present fluid-con 
trolled mechanism simulates a mechanical con 
trol on an ordinary motor Vehicle. 

It is to be understood that by “non-rotatable 
axes' in the hereto appended claims is meant 
that the axes of the road wheels do not rotate 
substantially about vertical axes. Of course, it 
is believed clear without further illustration that 
conventional springs may be interposed between 
the body sections and the axles for the road 
Wheels without rendering the axes of the road 
wheels what is here meant by "rotatable.' In 
other words, in the hereunto appended claims, 
the axes of the road wheels are not considered 
rotatable even though springs support the body 
Sections upon the axles of the ground wheels. 
While I have illustrated and described What II 

now regard as the preferred embodiment of my 
invention, the construction is, of course, sub 
ject to modifications without departing from the 
spirit and scope of my invention. I, therefore, 
do not wish to restrict myself to the particular 
form of construction illustrated and described, 
but desire to avail myself of all modifications that 
may fall Within the scope of the appended claims. 

Having thus described my invention, what I 
claim and desire to secure by Letters Patent is: 

1. In an articulated vehicle wherein at least 
two sections are interconnected together by a 
single pivotal connection located substantially at 
the longitudinal centerline of the sections, and 
wherein each section is supported. On a pair of 
wheels, steering means for vehicle including an 
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6 
actuating device interconnecting each of the re 
spective sections and effective to change the an 
gularity of the sections relative to each other in 
accordance with the selected direction of travel 
for the vehicle, including cylinder and piston ele 
ments interconnecting said sections, the cylinder 
being operatively connected to one of Said sec 
tions and the piston to the other said Section, a 
fluid pressure Supply source, a valve mechanism 
including valve members, shafts on which said 
valves are mounted, housings enclosing said valve 
members and rotatably mounted on shafts for 
movement relative to said valve members, arms 
on said housings, rods connecting said arms and 
cylinder elements, flexible fluid supply and ex 
haust lines connecting said fluid pressure supply 
source with said piston elements, a hand wheel, 
and means controllable by movement of said 
hand wheel to operate said valve members inde 
pendently of said housings to supply fluid pres 
sure to said pistons and move one section of the 
vehicle relatively to the other, said housings be 
ing moveable by said cylinders independently of 
said valve members to shut off the supply of fluid 
pressure to said pistons. 

2. In an articulated vehicle wherein at least, 
two sections are interconnected together by a 
single pivotal connection located substantially at 
the longitudinal centerline of the sections, and 
wherein each section is supported on a pair of 
wheels, steering means for the vehicle includ 
ing actuating devices interconnecting each of the 
respective sections and effective to change the 
angularity of the sections relative to each other 
in accordance With the Selected direction of 
travel, including cylinder and piston elements 
interconnecting said sections, the cylinder being 
pivotally connected to one of said sections and 
the piston to the other of said sections, a fluid 
pressure supply source, and a valve mechanism 
including a moveable valve member and a move 
able housing, manually operated means for mov 
ing the valve member to control the supply of 
fluid pressure to the respective pistons, and 
means for moving the valve housing in response 
to movement of the sections relative to each 
other so as to cut off the supply of fluid pressure 
to the pistons whereby continuous movement of 
the valve member is required for a continuous 
Supply of fluid to the respective pistons. 

3. In an articulated vehicle wherein at least 
two sections are interconnected together by a 
single pivotal connection located substantially at 
the longitudinal centerline of the sections, and 
wherein each section is supported on a pair of 
wheels, steering means for the vehicle including 
actuating devices interconnecting each of the 
respective sections and effective to change the 
angularity of the sections relative to each other 
in accordance with the selected direction of trav 
el, including cylinder and piston elements inter 
connecting Such Sections, the cylinder being op 
eratively connected to One of Said sections and 
the piston being operatively connected to the 
other of Said sections, a fluid pressure supply 
source, and a valve mechanism including a move 
able valve member and a housing, manual means 
for operating said valve member to supply fluid 
pressure to the pistons, and means acting in re 
sponse to the relative movement of the sections 
for moving the valve housing to offset the move. 
ment of said valve member by the manually 
operated means. 
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