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This invention relates to an automotive
coach of that type for use for transporta-
tion lines, and has for its object to provide,
in a manner as hereinafter set forth, a coach

5 of the class referred to including a control-
lable compressed air operated propelling
mechanism therefor. - i ‘

A further object of the invention is to
provide, in a manner as hereinafter set forth,

10 an automotive coach including an air com-
pressing structure operated on the travel of

the coach for supplying compressed air to-

air storage receivers, and controllable means
associated with the latter to provide for
15 the propelling of the coach by compressed
air. : ‘
A further object of the invention is to pro-
vide, in a manner as hereinafter set forth,
a compressed air driven coach and electric
20 means for operating air compressing means
when occasion requires.
A further object of the invention is to
provide, in a manner as hereinafter set forth,
a coach of the class referred to including
25 an air compressing structure operated on the
travel of the coach for supplying compressed
air to air storage receivers and with after
coolers for the compressed air for the pas-
sage of the latter prior to the passage of
30 the air to the receivers, and controllable
means associated with the latter to provide
for the propelling of the coach from com-
pressed air and the stoppage of the coach
when desired.

A further. object of the.invention is to
provide, in a manner as hereinafter set forth,
a-coach of the class referred to including a
crank shaft initially operated from an elec-
tric motor, an air compressor structure driven
40 from said crank shaft for supplying com-

pressed air to air storage receivers, an air
compressor structure driven from the vehicle
on the travel of the latter, controllable means
associated with said receivers to provide for
45 the propelling of the coach from compressed
air and the stoppage of the coach when de-
sired.
> A further object of the invention is to pro-
vide, in a manner as hereinafter set forth,
50 g coach of the class referred to including an

35

motor. :

air compressing means for supplying air to

a compressed air storage means, an element
driven from the coach during the travel of
the latter for operating said compressing
means,an air compressor structure for sup- 55
plying compressed air to said storage means,
an electric motor for driving said structure
when occasion requires, a storage battery in
circuit with the motor, a generator operated
from the coach on the travel thereof for 6o
charging the battery, and controllable means -
associated with the compressed air storage
means to provide for the propelling of the
coach by compressed air in the direction de-
sired and the stoppage of the coach when 65
occasion requires. -

A further object of the invention is to pro-
vide, in a manner as hereinafter set forth, a
compressed air driven coach capable of trav-
elling at a high rate of speed when desired. 70

A further object of the invention is to pro-
vide, in a manner as hereinafter set forth, -
an automotive coach including an electric
motor, a pair of air compressing units, one
driven from the vehicle on the travel of the 75
Iatter and the other by the electric motor,
after coolers for receiving compressed air .
from and for returning it to the units for
further compression, a compressed air stor-
age reservoir for receiving compressed air 80
from the units subsequent to the return of
the compressed air from the after coolers to
the units, and a cooling water circulating line
common to said units, after coolers and
. : 85

A further object of the invention is to
provide, in a manner as hereinafter set forth,
an automotive coach propelled by compressed
air and including a pair of air compressors
one driven from an element operated from 90
and on the travel of the coach, and electrical
means carried by the coach for operating the

‘other of said compressors.

A further object of the invention is to pro-

_vide, in a manner as hereinafter set forth, an 95

automotive coach including a compressed air
operated propelling means therefor, and an
air compressing means associated with said
propelling means and driven from the front

axle of the coach. 100
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A further object of the invention is to pro-
vide, in a manner as hereinafter set forth, an

automotive coach including a pair of rear

axles, one arranged forwardly of the other,
a compressed air operated means acting upon
the forward rear axle for propelling the
coach, a front axle, an air compressing struc-
ture associated with said means and driven
from the front axle of the coach on the travel
of the latter. .

Further objects of the invention are to pro-
vide, in a manner as hereinafter set forth, an
automotive coach driven from compressed
air, and which is comparatively simple in its
construction and arrangement, strong, dur-
able, compact, speedy, having its direction of
travel and stoppage conveniently controlled,
comparatively inexpensive to upkeep and
operate, readily repaired when occasion re-
quires and thoroughly efficient when used for
the purpose intended.

To the above ends essentially and to others

~ which may hereinafter appear, the invention

40

o0

(]

5 ure 10,

consists of such parts, and such combination
of parts which fall within the scope of the
invention as claimed., T

The drawings do not illustrate the body of
the coach, as the body may be of any suitable
construction, but they do show the coach
body support and the coacting means em-
ployed to provide for a thoroughly efficient
operation of the coach when the Iatfer is usec
for transporting passengers or freight.

1In the drawings: .

Figures 12, 1* and 1¢ when taken together
illustrate in top. plan, partly broken away,
the coach other than the body of the latter.

Figures 2¢, 20 and 2¢ when taken together
Hlustrate in side elevation, partly broken
away, the coach other than the body of the
Iatter.

Figure 8 is a detail in side elevation iilus-
trating one of the pumps interposed in the

cooling water circulating system.
Figure 4 is an end view of the structure:

shown in Figure 3.
Figure 5 is a top plan view, broken away,

showing the air intake pipes for the com.

pressors.

. Figure 6 is a side elevation, broken away,

illustrating the air intake pipes for the com-

pressors. : > :

Figure 7 isa front elevation of the radiator.

Figure 8 is an elevation, partly in section
and partly broken away looking towards the
front end of the coach. :

. Figure 9 is a detail in longitudinal section
illustrating the crank shaft drive from the
front axle of the vehicle.

Figure 10 is a fragmentary view in eleva-
tion illustrating the driving unit for the for-
ward rear axle.

Figure 11 is a section on

line 11—11 Fig-

1,004,611

Figure 12 is a section on line 12—12 of
Figure 11.

Referring to the drawings, the side bars
of the chassis of the coach are designated 13,
14 and the braces or cross bars of the chassis
at 15, 16, 17, 18, 19 and 20. Each side bar
forwardly thereof is formed with an inturned
part 21 which terminates in a straight part
22 disposed in a plane parallel to the rear
portion of the bar. o
~ Supported from the front springs 23 of
the coach is a front axle formed of two parts,
one including the sections 24, 25 and 26 and
the other the sections 27, 28 and 29. The
sections 24, 29. provide spindles. The sec-
tions 24, 25 are connected together by a uni-
versal joint 80. The sections 25, 26 by a uni-
versal Joint 81. The inner end of section 26
has secured thereto a bevel gear 82. The sec-
tions 27,28 are connected together by a uni-
versal joint 34. The sections 28, 29 are con-

‘nected together by a universal joint 33. The

section 29 has its inner end provided with a
bevel gear 85. Connected to the forward wall
36 of a housing 86", which provides a crank
case 37 is a tubular extension 38 formed on
the rear side of a globular housing 39. The
latter is formed with a pair of oppositely dis-
posed tubular extensions 40, 41 which en-
compass the front axle sections 26, 27 respec-
tively. The outér ends of extensions 40, 41
are formed with bearings 42, 48 for the front
axle sections 26, 27 respectively.

The sections of each part of the front axle
rotate in unison. The two parts of the front
axle simultaneously rotate.

Loosely mounted on ‘each section 24, 29
is a sleeve 44 provided at its inner end with
an inwardly extending tubular offset portion
45, having its inner diameter greater than

. the inner diameter of the remaining portion

of the sleeve. The offset portion 45 termi-
nates in an upstanding yoke 46 which over-
laps and is pivotally connected to a fork 47,
as at 47’. The forks 47 are connected to-
gether by a bar 48 arranged forwardly of
housing 89. The yokes are connected to-
gether in a known manner to provide for the

70

75

80

85

80

95

100

105 -

110

simultaneous shifting thereof and a known -

means, operated from the steering post of
the coach, is employed for actuating the con-
necting means between the yokes for the
purpose of steering the vehicle.  The bar 48
is maintained stationary by any suitable
means. :

The sleeve 44 has its outer end arranged
inwardly of the outer end of section 26 or
27. Revolubly mounted on sleeve 44 is the
hub 49 of a front wheel 50 which. is coupled
to the section 24 or 29, as at 51 in a manner
for driving the section from the wheel when
the coach is travelling. A brake drum 52
is secured to each wheel 50.

Oppositely disposed, superposed coupling
gears 53, 54 are supported in the housing 39.

115

120

130
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The gears are of the bevel type and mesh with
gears 32, 85. Carried by front axle section
26 is a driving gear 55 for a crank shaft to
be presently referred to. The gear 55 is of
the beveled type and of greater diameter
than gear 32. The gear 55 is for the purpose
of operating the crank shaft during the travel,
of the coach. :
- Supported from the chassis of the coach is
a pair of air compressing structures, one ar-
ranged forwardly of the other and each of
the V-type, that is to say, each unit comprises
two pairs of compressors, the compressors
of one pair being disposed at an opposite in-
clination with respect to the compressors of
the other pair. One unit is indicated general-
ly at 56 and the other at 57. -

The unit 56 includes a pair of high pres-

. sure cylinders 58, 59 and a pair of low pres-

20

25

30

sure cylinders 60, 61. The unit 57 includes
a pair of high pressure cylinders 62, 63 and
a pair of low pressure cylinders 64, 65. The
cylinder 60 is arranged forwardly of and
parallel to cylinder 58. The cylinder 59 is
arranged forwardly of and parallel to cylin-
der 61. The cylinder 64 is arranged for-
wardly of and parallel to cylinder 62. The

cylinder 63 is arranged forwardly of and
_ parallel to cylinder 65. '

A crank shaft 66 is common to the piston
rods 67 of the unit 56 and operates in crank
case 37. The construction of shaft 66 is such
as to provide for the alternate. operation of

_the high pressure cylinders 58, 59 together

35

40

45

50

alternately with respect to the low pressure
cylinders 60, 61.. The latter operate in uni-
son. The crank shaft 66 is operated from
gear 55 and provided with a fly wheel 66’ and
carries counter-balances 66”7 to prevent dead
center. -

"The "housing 36’ has. mounted thereon the
cylinders of the unit 56 and has a pair of
webs 37 carrying sleeves 37’/ in which are

mounted flanged bearing bushings 37"//,37""" -

for the portions 66”/”,66’"’” of the crank shaft
66 respectively. The crank shaft 66 extends
forwardly from bushing 87’7 and is formed
with a tapered terminal portion 67’ carrying
at its rear end an annular flange 67”’. The
tapered portion 67" has secured thereto a bév-
el gear 67"’ which meshes with gear 55 for
the purpose of driving shaft 66. Arranged
within the tubular extension 38 is a bearing

. element 88" for the portion 67’ of shaft 66.

- b

60

65

The element 38’ is interposed between a boss
on shaft 66 and the flange 67’7, as well as over-
lapping the latter. The housing 36” is formed
with openings 67/’ for the passage of the
piston rods of the compressors of unit 56.
The unit 57 is mounted on a housing 57’
of the same form and which is spaced rear-
wardly from the housing 36’. Arranged

“within housing 57’ is a crank shaft 57”7 of the

same form as shaft 66, but it is not provided
with a gear 67”/”. The rear end of shaft 66

extends beyond the rear wall of housing 36’
and the forward end of shaft 57’/ extends be-
yond the front wall of housing 57. The
shafts 57’7, 66 are arranged in lengthwise
opposed spaced alignment. :

‘An air intake 68 having its mouth in one
side of the radiator 69, leads from the lat-
ter to a branched pipe 68" which opens into
cylinders 64, 65 of unit 57. An air intake 70

_having its mouth in the other side of radiator

69 leads from the latter to a branched pipe
70” which opens into cylinders 60, 61 of unit
56. The mouth ends 71 of the air intakes are
of funnel like form and of oval contour in

vertical section. The branched pipes 68’, 70"

may be provided with check valves.

The low pressure cylinders 60, 61 dis-
charge into a pipe line 72 which opens into
the forward end of an after cooler 73 sup-
ported by the chassis at one side of the latter.
The low pressure cylinders 64, 65 discharge
into a pipe line 74 which opens into the for-
ward end of an after cooler 75. Leading for-
wardly from the rear ends of the after cool-
ers 73, 75 are air conducting lines 76, 77 re-
spectively. The line 76 opens into the high
pressure cylinders 58, 59. The line 77 opens
into the high pressure cylinders 62, 63.

The high pressure cylinders 58, 59 have

‘their outlets 78, 79 open respectively into a

pipe 80, and leading from the outlet 79 to a
compressed air storage tank 81 is a com-
pressed air conducting pipe 82. The high
pressure cylinders 62, 63 have their outlets 83,

84 open respectively into a pipe 85, and lead-

ing from outlet 83 to a compressed air stor-
age tank 84 is a compressed air conducting
pipe 85°. The tanks 81 and 84 are supported
by the sides of the chassis. At a point be-

-tween the transverse medians and the forward

ends of the tank they are connected together
by a discharge pipe 86 which is common to
both tanks. .

A throttle valve 87, operated by the driver
of the coach, is connected to pipe 86 and con-
trols the discharge of compressed air from
the tanks to the compressed air operated pro-
pelling mechanism for the coach. The tanks
communicate with each other in proximity to
their rear ends through the medium of a pipe
88.

Leading from the valve 87 to a compressed
air feed control valve chest 89 of a pair of
compressed air operated driving motors 90,

91 is a power or compressed air feed line-

92. The chest 89 is common to the motors.
A discharge pipe 93 is common to the motors.
The operating means for the valves of the
chest will be presently referred to. The line
92 opens into the forward end of chest 89 and
passes through an electric heater 98’.- ~ ~
The stems of the valves in chest 89 are indi-
cated at 94, 95 and are connected to shift rods
96, 97 respectively. Attached to rod 96 is a
pair of straps 98 and to rod 97 is a pair of

70

75 .

80

85

20

100

105

110

A

116

120
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130
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'straps 99. The pairs of straps 98, 99 respec-

tively extend from eccentrics 100, 101. The
arrangement is such that when the rods 96,
97 are shifted by element 102 to a lowered
position, the feed of air will be controlled in a
manner whereby the coach will be propelled
forwardly and when the rods 96, 97 are moved
to an elevated position by element 102, the

feed of air will he controlled in a manner
whereby the coach will be propelled in a rear-’

ward direction. The clement 102 will be
operated by the driver of the coach. The
eccentrics 100, 101 are carried by the inter-
mediate section 108 of the. forward rear axle
104, The outer sections of axle 104 are desig-
nated 105, 106.

The piston rods 107, 108 of the motors 90,
91 respectively are pivotally connected to
shift rods 109, 110 respectively. Each shift
rod is pivotally attached to a slide 111 oper-
ating in guides 112. The slide 111 is pivot-
ally connected to the forward end of an actu-
ating rod 113, the latter having its rear end
arranged between a pair of parallel spaced
discs 114, 115. The rear end of rod 113 is
pivotally connected to and eccentrically with
respect t6 the discs 114,115. The section 103
of axle 104 has a dise 115 at each end thereof.
The dises are concentrically arranged with
respect to the axle sections. The pivots 116
for the rear ends of rods 113 connect the discs
114 to the dises 115 whereby the sections of
‘the rear axle are coupled together. —

A stationary housing 117 encloses the sec-
tion 103 and the inner portions of the sections
105, 106 of axle 104. The housing 117 has
tubular extensions 118 which enclose the por-
tions -of the sections 105, 106. A combined
guide and housing 118 is attached to the for-
ward side of housing 117. Stay members 119
extend through the housings 117, 118 and are
anchored to the motors 90,91, 'Theshift rods
109, 110 are guided to extend forwardly from
the front of housing 118. The housings 117,
1i8 have removable covers. The sections 104,
106 have fixed thereto front rear whiels 119,
grovided with brake drums 120. Spaced

earings 120" within and supported by hous-
ing 117 are provided for axle section 103."

The eccentrics 100 and 101 are arranged be-
tween bearings 120’.

Secured to the outer side face of each disc
114 is a housing 121 which is revolubly mount-
ed on rear axle section 105 or 106. The hous-
ings 121 are arranged in housing 117 at the
ends of the latter. That face of disc 114 to
which housing 121 is attached is provided

with a ring gear 122 for driving a pair of .

nvpositely disposed beveled pinions 128 ecar-
ried by a shaft 124 journaled in opposed wall
portions of housing 121. Secured to the
inner end of axle section 105 or 106 is a beveled
gear 125 which is driven by the pinions 128.
The construction and arrangement of ele-
ments with respect to reer axle 104 provides

1,904,811

what may be termed a differential semi-float-
ing rear axle drive. ,

The other axle of the pair of rear axles is
indicated at 12, carries a pair of rear wheels
126 and operates a driving element 127 for an
electrical generator 128 which is suitably
supported by the chassis and electrically con-
nected to a storage battery 129 also supported
by the chassis. The battery 129 is in circuit
with an electric motor 130 having its shaft 131
coupled to the rear end of crank shaft 57/ for
operating the latter. ,

A cooling water circulating line 132 is pro-
vided for the cornpressor units and after cool-
ers. The line 132 is suitably branched, as at
132’ for the purpose intended and leads from
and returns to the radiator. Water circulat-
ing pumps 133, 184 are interposed in the line
132, the former being operated from crank
shaft 5777 as at 135 and the latter from crank
shaft 66, ax at 136 by a power take off. Brack-

“ets are provided for supporting the pumps.

Ome pump is arranged on one side and the
other on the other side of the chassis. The
motor 130 is air cooled. _

Valve controlled drain pipes 137, 138 are
provided for the units 56, 57, respectively.

A fan 139, arranged rearwardly of the
radiator, is operated by a power take off 140
from the shaft 66. :

The motor 130 is started, causing thereby
the operation of unit 57, the storing of com-
pressed air in the tank and the operation of
the motors 90, 91 providing for the propel ing
of the coach, and as the latter travels the unit
56 will be operated.
tity of air has been stored in the tanks, the
motor 130 is cut off as the operation of unit
56 will compress sufficient air to provide for
the travel of the vehicle, if not, then the unit
57 will be thrown into operation. The com-
pressed air from the low compressor eylinders
passes into the after coolers and from there
into the high compression cylinders, from the
latter to the tanks, and from the tanks for the
purpose of operating the driving mechanism
on the front rear axle. The generator will
be operated for charging the battery during
the travel of the vehicle, thereby providing
for sufficient current to operate motor 130
when desired. :

What I claim is:—

1. In an automotive vehicle, a propelling
mechanism therefor, compressed air actuated
mechanism for operating the propelling mech-
anism to provide for the travel of the vehicle,
alr compressing means, an electric motor for
operating the latter, an air compressing means
driven from the vehicle on the travel of the
latter, each of said air compressing”means
including high and low compression cylin-
ders, a pair of after coolers, each communi-
cating with the low and high compression eyl-
inders of one of the air compressing means,

~compressed air storage tanks communicating

70
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When a sufficient quan- -
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with each vother,'mea,ns for conducting com-
pressed air from the high compression cyl-

‘inders of said pair of air compressing means

to said tanks, and controllable means com-
mon to said tanks for controlling a supply of
compressed air to said compressed air actu-
ated mechanism for controlling the operation
of said propelling mechanism.

2. In an automotive vehicle, a propelling
mechanism therefor, compressed air actuated
mechanism for operating the propelling

‘mechanism to provide for the travel of the ve-

hicle, a pair of air compressing units, each in-
cluding a pair of high and a pair of low com-
pression cylinders arranged in V-form, a pair
of after colers, each communicatingatoneend
with the low compression and at its rear with
the high compression cylinders of a unit, com-
pressed air storage means for receiving the
compressed air from said high compression
cylinders, an electric motor for operating one
of said units, said propelling mechanism ar-
ranged rearwardly of said storage means,
means arranged forwardly of said units and
driven from the vehicle on the travel thereof
for operating said other unit, and controllable
compressed air conducting means leading
from said storage means to said compressed
air actuated mechanism for controlling the
operation of the latter. v

3. In an automotive vehicle, a pair of com-
pressed air operated motors, a driven rear
axle structure including an inner and a pair
of outer sections, said inner section having
a disc at each end, means for rotating each
of said outer sections, driving connections
eccentrically connected to said discs and ro-
tating means for said outer sections, said
driving connections being operated from
said motors, and controllable air compress-

. ing and air conducting means leading to said

45

56

60

motors to provide for the operation of the
latter. )

4. In an automotive coach, a pair of air
compressor units, an electric motor for oper-
ating one of said units, means arranged at
the front of the vehicle and driven by the
latter on its travel for operating the other
of said units, each of said units including
high compression and low compression cyl-
inders, means for conducting compressed air
from the low to the high compression cylin-
ders of a unit and having interposed therein

‘an after cooler, a pair of compressed air stor-

age tanks communicating with each other and
communicating with the high compression
cylinders of said units for receiving com-
pressed air therefrom, compressed air oper-
ated driving means for the vehicle arranged
at the rear of the latter, and a controllable
compressed air conducting means leading
from said tanks to said driving means for
controlling the operation of the latter.

5. In an automotive coach, a pair of air
compressor units, an electric motor for oper-

ating one of said units, means arranged at
the front of the vehicle and driven by the
latter on its travel for operating the other
of said units, each of said units including
high compression and low compression cyl-
inders, means for conducting compressed air
from the low to the high compression cylin-
ders of a unit and having interposed therein
an after cooler, a pair of compressed air stor-
age tanks communicating with each other

70

and' communicating with the high compres- .

sion cylinders of said units for receiving com-
pressed air therefrom, compressed air oper-
ated driving means for the vehicle arranged

at the rear of the latter, a controllable com-

pressed air conducting means leading from
said tanks to said driving means for control-
ling the operation of the latter, a battery in
circuit with said motor, and a generator ar-
ranged at the rear of and operated by the
vehicle on the travel of the latter for charg-
ing said battery.

6. In an ‘automotive coach, a pair of air
compressor units, an electric motor for oper-
ating one of said units, means arranged at
the front of the vehicle and driven by the
latter on its travel for operating the other
of said units, each of said units including
high compression and low compression cylin-
ders, means for conducting compressed air
from the low to the high compression cylin-
ders of a unit and having interposed therein
an after cooler, a pair of compressed air stor-
age tanks communicating with each other
and communicating with the high compres-
sion cylinders of said units for receiving com-
pressed air therefrom, compressed air oper-
ated driving means for the vehicle arranged
at the rear of the latter, a controllable com-
pressed air conducting means leading from
said tanks to said driving means for control-
ling the operation of the latter, a battery
in circuit with said motor, a generator ar-
ranged at the rear of and operated by the
vehicle on the travel of the latter for ¢harg-
ing said battery, and a cooling water circu-
lating line common to said units and after
coolers and having interposed therein water
circulating pumps operated from the mean
for ogerating the units. >

7. In _
compressor units, an electric motor for op-
erating one of said units, means arranged
at the front of the vehicle and driven by the
latter on its travel for operating the other
of said units, each of said units including
high compression and low compression cyl-
inders, means for conducting compressed air
from the low to the high compression cylin-
ders of a unit and having interposed there-
in an after cooler, a pair of compressed air
storage tanks communicating with each other
and communicating with the high compres-
sion cylinders of said units for receiving
compressed air therefrom, compressed air op-

an automotive coach, a pair of air-
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erated driving means for the vehicle ar-
ranged at the rear of the latter, a controlla-
ble compressed air conducting means lead-
ing from said tanks to said driving means
for controlling the operation of the latter,
and an electric heater encompassing said com-

- pressed air conducting means.
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- unit and havinfg
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- with said motor,
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8. In an automotive coach, a pair of air
compressor units, an electric motor for oper-

-ating one of said units, means arranged at the
front of the vehicle and driven by the latter
on its travel for operating the other of said

units, each of said units including high com-
pression and low compression cylinders,
means for conducting compressed air from
the low to the high compression cylinders of a
interposed therein an after
cooler, a pair of compressed air storage tanks
communicating with each other and com-
municating with the high compression cylin-
ders of said units for receiving compressed
air therefrom, compressed air operated driv-
ing means for the vehicle arranged at the
rear of the latter, a controllable compressed
air conducting means leading from said tanks
to said driving means for controlling the
operation of the latter, a battery in circuit
a generator arranged at
the rear of and operated from the vehicle
on the travel of the latter for charging said
battery, a cooling water circulating line com-
mon to said units, and after coolers and hav-
ing interposed therein water circulating
pumps operated from the means for operat-
ing the units, and an electric heater encom-
passing said compressed air conducting

~eans.

9. In an automotive vehicle, a front axle
driven by the vehicle on the travel of the lat-
ter, a pair of rear axles, one arranged rear-
wardly of the other and driven from the
vehicle on the travel of the latter, the other
including means for driving it to provide for
the travel of the vehicle, a pair of air com-
Pressor units, one arranged forwardly of the
other, an elecéric motor for operating said
resr unit, means operated by and arranged
at the forward end of the vehicle for driving
the forward unit on the travel of the vehicle,
a storage battery in circuit with said motor,
an electric generator in circuit with said bat.
tery and operated by the rearward rear axle
on the travel of the vehicle, compressed air
storage means for' receiving compressed air
from said units, compressed air operated
means for operating the driving means for
said forward rear axle, and a controllable
compressed air conducting means leading to
said compressed air operated means for con-
trolling the operation of the latter.

10. In an automotive vehicle, a pair of
crank shafts, a pair of air compressor units,
each operated from one. of said shafts, an
electric motor for operating one of said crank
shafts, a front axle driven by the vehicle on

1,804,611

the travel of the latter, an operative drive

_connection between the other of said crank

shafts and said axle, a rear axle, a differential
semi-floating drive for the latter, compressed
air operated means for operating the rear
axle drive, a pair of compressed air storage
tanks communicating with éach other and
each receiving compressed air from one of
said units, and a controllable compressed air
conducting means leading from said tanks to
said compressed air operated means for con-
trolling the operation of the latter.

11. In an automotive vehicle, a pair of
crank shafts, a pair of air compressor units,
each operated from one of said shafts, an
electric motor for operating one of said crank
shafts, a front axle driven by the vehicle on
the travel of the latter, an operative drive

75

80

connection between the other of said crank -

shafts and said axle, a rear axle, a differential
semi-floating drive for the latter, compressed
air operated means for operating the rear
axle drive, a pair of compressed air storage
tanks communicating with each other and
each receiving compressed air from one of
said units, a controllable compressed air con-
ducting means leading from said tanks to said
compressed air operated means for control-
ling the operation of the latter, and means for
reversing the direction of movement of said
compressed air operated means. _

12. In an automotive vehicle, a front axle
driven by the vehicle on the travel thereof
and including two sets of sections, the sec-
tions of each set being connected by uni-
versal joints, a front wheel fixed to the outer
section of each set, a steering mechanism cou-
pled with the sections of said sets, a pair of
air compressor units, an independent crank
shaft for operating each unit, an operative
drive connection between the inner sections
of said sets and one of the crank shafts for
driving the latter on the travel of the ve-
hicle, an electric motor for driving the other
of the crank shafts, compressed air storage
means for receiving compressed air from said
units, a rear axle, a differential semi-floating
drive for the latter, compressed air operated
means for operating the rear axle drive, and
a controllable compressed air conducting
means leading from said storage means for
controlling the operation of said compressed
air operated means. ' ‘

13.-In an automotive vehicle, a pair of air
compressor units, each including a pair of
high compression and a pair of low compres-
sion cylinders, the cylinders of each unit be-
ing arranged in V-form, a pair of after cool-
ers, means for conducting. compressed air
from the low compression cylinders of each
unit to the high compression cylinders of the
latter and having interposed therein an after
cooler, a pair of compressed air storage tanks
communicating with each other, means for
conducting compressed air from the high
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compression cylinders of each unit to a tank,

an electric motor for operating one of said

. units, a front axle rotatihg on the travel of

the vehicle, a driving connection between said

5 axle and the other of said units, a rear axle,

driving means i

erated motors for actuating said driving

means to propel the vehicle,and a controllable

compressed air conducting means leading

0 from said tanks to said motors for controlling
the operation of the latter.

14. In an automotive vehicle,

compressor units, \

a pair of air
each including a pair of
high compression and a pair of low com-

5 gressidn cylinders, the cylinders of each unit
eing arranged in V-form, a pair of after
coolers, means for conducting compressed air
from the low compression cylinders of each

__ unit to the high compression cylinders of the
22 latter and having interposed therein an after
cooler, a pair of compressed air storage tanks
communicating with each other, means for
conducting compressed air from the high
compression cylinders of each unit to a tank,

25 o1 electric motor for operating one of said
units, a front axle rotating on the travel of
the vehicle, a driving connection between
said axle and the other of said units, a rear
axle, driving means therefor, compressed air

80 operated motors for actuating said driving
means to propel the vehicle, a controllable
compressed air conducting means leading

from said tanks to said motors for controlling .

the operation of the latter, a radiator, and a
35 cooling water circulating line leading from
and to said radiator and common to said

~ units and after coolers.

15. In an automotive vehicle, a front axle

driven by the vehicle on the travel thereof

40 414 including two sets of sections, the sec-
tions of each set being connected by uni-
versal joints, a front wheel fixed to the outer
section of each set, a steering mechanism cou-

_ pled with the sections of said sets, aair of

45 3ir compressor units, an independent, crank

shaft for operating each unit, an operative

drive connection between the inner sections
of said sets and one of the crank shafts for
driving the latter on the tzavel of the vehicle,
50- gn electric motor for driving the other of the
crank shafts, compressed air storage means
for receiving compressed air from said units,
‘a rear axle, a differential semi-floating drive
for the latter, compressed air operated means
85 for operating the rear axle drive, a2 con-
trollable compressed air conducting means
Aeading from said storage-means %or '
trolling the operation of said compressed air
operated means, a radiator, an ‘air intake
60 leading from said radiator to one of said
" units, and an air intake leading “from said
radiator to the other of said units.

16. In an automotive vehicle, a driven rear

axle including an inner and. a pair of outer

85 sections, two pairs of opposed. spaced discs,

therefor, compressed air op-.

- sections,

4

a driving connection between and eccentri-

cally connected to the discs of each pair, one
of the discs of each pair revolubly-mounted
on an outer section, the other dises of said
pairs being fixed to said inner section, an oper-
ative drive connection between said revoluble
‘discs and said outer sections, air compressing
means, a compressed air storage means re-
ceiving compressed air from said air com-
pressing means, operating means for said air
compressmg means,
means for operating said driving connections,
and a controllable compressed air conducting

means leading from said storage means to .

said compressed air operated means for con-
trolling the operation of the latter.

17. Tn an automotive vehicle, a driven rear
axle including an inner and a pair of outer
sections, two pairs of opposed spaced discs,
a driving connection between and eccentri-
cally connected to the discs of each pair, one
of the discs of each pair revolubly mounted
on an outer section, the other discs of said
pairs being fixed to said inner section, an
operative drive connection between said
revoluble dises and said outer sectioms, a

front axle driven from the vehicle on the

travel thereof and including two independent
cets of endwise aligned universally jointed
means for connecting a steering
mechanism to the outer section of each set,
a pair of air compressor units, an inde-
pendent crank shaft for operating each unit,
an operative drive connection between the
inner sections of said sets and one of the
crank shafts, an electric motor
ing the other of said crank shafts, compressed
air storage means receiving compressed air
from.-said units, compressed air’ operated

“means for operating the driving connections

and a controllable compressed

for said discs,
leading from said stor-’

air conducting means

means for controlling the- operation of the
latter. -

-In testimony Whereof,I affix my signa.tﬁre :
" ‘hereto. :

WILLIAM E. BOYETTE.
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