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The present inventicn relates to multi-wheel
road vehicles,
More particularly uhe invention relates to mui-
ti-wheel constructions preferably of the type con-
§ structed from standard vehicles having only a
single drive axle by the addition thereto of 2
frame extension and a dead axle. Xowever, the
invention is capable of ready application {o new
vehicle constructions.

Still more specifically,. the present invention
relates to multi-wheel vehicle constructions em-
bodying a driven axle and a dead axle, which
axles are yieldably connected with the vehicle
frame by spring assemblies which have a pivotal
connection with the frame iuntermediate their
ends, and which, at their opposite ends, are con-
nected to said axles in suspended relation thereto
by ball hangers, and in which a Hotchkiss drive
is utilized to propzl the vehicle. The invention
aims to resist the torque reactions independently
of the springs which, because of the use of ball
hangers cannot serve this function, and at the
same time utilize the torque resisting means to
position the drive axle endwise of the frame with-
out substantially restricting the flexibility of the
construction.

The present invention aims to provide a thor-
oughly practical multi-wheel vehicle construc-
tion that may be readily and rélatively inexpen-
sively fabricated from a standard two axle ve-
hicle construction of the Hotchkiss type by the
addition thersto of relatively few and simple
parts, and without necessitating any material
change in the Hotchkiss drive.

A primary object of the present invention, ac-
cordingly, is to provide a multi-wheel road ve-
hicle construction by the addition of relatively
few and simple parts to a standard four wheel
vehicle embodying a Hotchkiss drive, whereby a
multi-wheel vehicle construction is provided em-
bodying a pair of axles yieldably connected with
the vehicle frame by spring assemblies whose
opposite ends are flexibly connected to said axles
in suspended relation thereto, and without
change in the drive provxded for the four wheel
vehicle.

A still further object of the invention is to pro-
vide a multi-whael road vehicle construction em-
bodying s pair of axies provided respectively. with
drivcn and non-driven whezls, said axles yield-
2bly connected to the frame by under slung spring
acsamblies having a pivotal connection with the
vehicle frame and flexible hanger connections
-with said axles, said vehicle construction being
readily constructed from a standard four wheel
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vehicle construction of the Hoitchkiss drive type.

A still further object of the invention is to
provide a multi-wheel road vehicle embodying &
fexible truck construction comprising axles con-
nected to the ends of spring by universal hangers,
and including connections between the vehicle
frame and one of said axles separate from the
flexible drive shaft for restricting movement
thereof longitudinally as well as transversely of
said frame.

A still further object of the invention is o pro-
vide a multi-wheel road vehicle comprising a
drive axle and a dead axle respectively provided
with driven and non-driven wheels, an squalized
emergency brake construction sssociated with
said driven wheels, and eqgualized service brake
coustructions associated with said driven wheels,
said non-driven wheeis provided with service
brakes, and operative connections. between said
service brakes for said driven wheels and said
service brakes for said non-driven, wheels.

A still further object of the invention is to pro-
vide a multi-wheel road vehicle construction by
the addition of relatively few parts to a standard
four wheel vehicle, said additional parts compris-
ing an extension frame of such construction and
associated with the standard frame in such man-
ner as to substantially reinforce same.

' A still further object of the invention is'to pro-
vide a multi-whecel road vehicle construction
comprising a drive axle and a dead axle respec-
tively provided with driven and mnon-driven
wheels, said axles yieldably connected with the
vehicle frame by spring assemblies whose op-
posite ends are flexibly connected to said axles -
in suspended relation thereto, and yieldable
means associated with said spring assemblies and
said dead axle for maintaining said dead axle
substantially in alinement with said drive axle.

Still further objects of the invention will appear
as the description thereof proceeds with reference
to the accompanying drawings and wherein:

Figure 1 is a top plan view of the chassis of a
multi-wheel road vehicle constriucted .in accord-
ance withh one of the embodiments of my inven-
tion.

. Pigure 2 is a vertical longitudinal sectional
view itaken on a plane cutting the axles im-
mediately adjacent the wheels on the near side
‘of Pigure 1, certain parts being broken away
and in section for clearness of disclosure, the
vehicle being indicated in unloaded condition.

Figure 3 is a transverse sectional view of the
drive axle disclosing one of the ball hanger seats
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and the connection of one end of one of the
radius rods with said axle and said seat.

Figure ¢ is a top plan view partially broken
away of the chassis of a multi-wheel road vehi-
cle constructed in accordance with a further and
preferred embodiment of my invention.

Figure 5 is a view corresponding to Figure 2
of the construction disclosed in Figure 4. .

Figures 6 and 7 are respectively transverse
sectional views on planes represented by lines
6—6 and 7--7 in Figure 5 particularly disclos-
ing the vehicle frame construction.

Figure 8 is a fragmental longitudinal sectional
view disclosing a modified form of spring sus-
pension,

Figures 9 and 10 are similar views respectively
disclosing further forms of spring suspensions.

Figure 11 is an elevational view partly in ver-
tical section of the spring hanger shown in
Figure 10, the hanger being shown in operative
suspended condition.
© Figure 12 is a side elevational view partially
in section of a modified form of spring and hanger
therefor for suspending one end of the spring
from the dead axle.

The novel multi-wheel vehlcle construction in
one of the embodiments thereof about to be de-
scribed is particularly intended to be fabricated
from an ordinary four wheel road vehicle of
the motor driven type, in which the rear end
thereof is supported by a single drive axle car-
ried by a single pair of wheels and in which
said drive axle is driven by a laterally flexible
and extensible drive shaft. Standard vehicles
of the character just referred to may in ac-
cordance with the present invention be readily
converted into multi-wheel vehicles with their
attendant advantages by the addition thereto of
relatively few simple parts about to be described.
It should be understood however that the in-
vention may be embodied in a vehicle that is
constructed de novo, rather than by simply con-
verting a standard four wheel construction into
a multi-wheel construction.

Referring to the accompanying drawings and
referring first to Figures 1 to 3 the numeral 11
designates the chassis frame of a standard ve-
hicle which is to be converted in the manner pres-

‘ently to be described into a multi-wheel road

vehicle having a substantially Ionger wheel base,
This longer wheel base is preferably secured by
attaching to frame 11 an extension frame 12
which as indicated is disposed in lapped relation
to frame 11 and secured thereto in any desired
manner, as by plates 13.

While extension frame 12 is dlsclosed in lap-
ping relation to the top edge surface of frame
11 it may be In lapped relation to the sides
thereof as disclosed in my copending application
serial No. 383,414, filed August 3, 1929.

The forward end of frame 11 is supported by
the standard front axle 14 provided with the
dirigible wheels 15 controlled in the usual man-
ner from a cab or operator’s seat of any usual
or desired construction supported on the chassis.

Disposed adjacent the rear end of frame 11
is a drive axle housing 16 containing a drive axle
and differential of well known form, which in
the fabrication of the multi-wheel construction,
assumes its original position relative to frame
11 and the tran_smission mechanism supported
thereby. The housing 16 contains the live axle

1,024,984

sections operatively connected to the standard
drive wheels 17. The axle sections are differen-
tially driven by the differential mechanism with-
in housing 16 and to which mechanism the rear
end of the usual drive shaft 19 of the Hotch-~
kiss type is operatively connected, the drive shaft
19 embodying telescoping sections and connected
adjacent the differential mechanism by & uni-
versal joint 21 and provided adjacent the trans-
mission mechanism or a midship frame bearing
with a universal joint 22 in well known manner.
As disclosed a worm drive 23 of usual construc-
tion is provided for the drive axle but a bevel
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gear drive of well known construction may be-

eraployed as msay be desired.

The drive axle and drive shaft associated there-

with, as herein above described, are of standard
construction and while only one embodiment is
disclosed various forms of drive exles and asso-
ciated drive shafts of the Hotchkiss type may be
utilized in the construction of a multi-wheel road
vehicle in accordance with the present invention.

The present invention embodies a non-driven
or dead axle 25 supported by non-driven wheels
26, which may be per se of standard construction.
The axle 25 is connected with axle 16 rearward-
1y thereof and to the vehicle frame extension 12
by leaf spring assemblies 27. The spring assem-~
blies 27 may be those which, in the standard con-
struction, yieldably connect drive axle 16 with
frame 11 and which, as is well known, serve also
to resist the torque and brake reactions on axle
16, or spring assemblies 27 may be of special con-

‘struction. Said drive axle is driven by the ex~

tensible drive shaft 19 and the spring assemblies
27 are associated in the novel construction with
axles 16 and 25 and frame extension 12 in a man-
ner about to be described, providing a construc-
tion of required stability and great flexibility,
which permits relatively free movement of wheels
17 and 26 as they move over road irregularities
without undue strain on- the connecting parts.
The spring assemblies 27 are supported inter-~
mediate their ends on saddles 28 and secured
thereto by U-bolts 29. Saddles 28 are pivotally
connected, as indicated at 31, to the opposite ends
of a trunnion shaft 32 outwardly of brackets 33
secured to extension 12, and through which

‘brackets shaft 32 extends, the saddles 28 being

removably maintained in rotatable engagement
with shaft 32 by nuts 34 threaded on the oppo-
site ends of shaft 32. The opposite ends of the
spring assemblies 27 in the above described pivotal
connection with the vehicle frame are disposed
substantially below axles 16 and 25 or in sus-
pended relation thereto, as clearly indicated in
Figure 2, and said ends are connected with axles
16 and 25 by hangers 35 and 36 each of which
is.connected to an axle by a ball or universal
joint at one end and pivotally connected to an
end of the spring at the other end, as also repre-~
sented in said figure.

The hangers 35 may be of the construction dis-~
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‘closed in my copending application above re- -

ferred to. The hangers 36 are of the same gen- ~

eral construction as hangers 35, but the upper

cap portions thereof, as indicated in Figure 2,

are provided with extensions 37 provided with
laterally spaced pintle supporting eyes 37’.

pintle is the rear end of a spring leaf 38 which
may be an extension of the top leaf of the adja~
cent spring assembly 27, as indicated in Figure 2,
or may be an additional spring leaf whose for-

Piv- |
. otally connected between eyes 37’ by a suitable
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ward snd is rigidly united with spring assembly
27 by the U-bolts 25. ’

The spring assemblies 27, as well as the spring
leaf 38, are preferably secured in such manner
that axle 25 is disposerl at & greater distance from
shaft 32 than axle 16, whereby & greater portion
of the load is supported by drive wheels 17 for
providing effective traction for said wheels.

By the provision of the spring leaves 38 asso-
ciated in the manner disclosed the dead axie 25
is maintained in substantial alinement with axle
18, and the spring leaves 38 further function tc
resist the braking torque reactions on wheels 26
and further prevent possible fore and aft move-
ment of axle 25 relative to axle 18, which move-
ment would tend to set the brakes on wheels 26
as well as o seriously otherwise affect the de-
sired operation of the construction. By the pro-
vision of the spring leaves 38 the above noted
advantages are secured without substantially ai-
fecting the flexibility of the construction.

The multi-wheel construction just described
utilizing spring asserhblies 27 pivotally connected
to ,axles 18 and 25 in underslung relation by
hangers that are connected to the axles by uni-
versal joints, requires an arrangement for hold-
ing the axle 16 in proper position endwise and lat-
erally of the frame since the spring connections
are made so flexible that they cannot effectively
serve these functions. Accordingly the present
invention embodies novel means for positioning
axle 16 and for resisting the torque reactions on
said axle, whereby a highly flexible multi-wheel
construction is provided from a standard vehicle
construction embodying a Hotchkiss drive with-
out requiring any change in the elements of the
drive. i

Said means, in a preferred embodiment thereof,
comprises a pair of radius rods 39, whose forward
ends are in close proximity and are connected for
universal movement about the universal joint 22
in drive shaft 19, and whose rear ends are rigidly
connected to axle.16 adjacent the opposite ends
thereof, thus providing a substantially v-shaped
positioning and torque resisting member, with the
radius rods 39 diverging rearwardly of the vehicle
frame, and the forward adjaéent ends of which
are united to the frame carried universal joint in
a manner so that said ends can partake of uni-
versal movements about a center substantially
coincident with the center of said frame carried
universal joint.

The forward ends of radius rods 39 are pref-
erably secured, as indicated at 41 in Figure 2,
to a support 42 having universal or ball move-
ment on a seat 43 which surrounds the universal
joint 22 with the ball surface of the seat 43 con-
centric with joint 22, whereby both the shaft 19
and radius rods 39 will have a concentric uni-
versal connection with the frame for permitting
free vertical movement as well as transverse
rocking movement of drive axle 16. The seat 43
is secured to a transverse member 44 of the ve-
hicle frame and embodies a midship bearing 45
for drive shaft 19 forwardly of and adjacent joint
22, as indicated in Figure 2.

The radius rods 39 may be secured to axle 18
in any desired manner, such as indicated in Fig-
ure 1, and illustrated in detail in Figure 3,
wherein said connection embodies laterally di-
rected extensions 39’ of radius rods 39 which ex-
tensions are preferably angular and are disposed
in contact with squared portion 16’ of axie 16
and rest in corresponding cut out portions in the
seats 35’ of ball hangers 35, which seats embody

half sections secured fogether by bolts 35”7 in
the manner disclosed in my copending applica-
tion Serial MNo. 383,414, the exteénsions 39’ being
welded or otherwise secured in position.

In order to lend sufficient rigidity to the rods
39 adjacent the angular ends thereof they may
be connected intermediate their ends with the
axle 18. Such connections may embody arcuate
straps 47 suitably connected as by riveting at
their forward ends to rods 39, as indicated at
43, and connected at their rear ends to axle 16
by means of U-bolls 49 and plates 51, which en-
gage straps 47 adjacent retaining curved ends 52
thereof. - '

The rods 39 are illustrated in the form of angle
irons, but may be constructed of flat spring steel,
tubing, channel iron or any other suitable mate-
rial, )

Means are preferably provided for holding axle
18 centrally of the vehicle frame without in any
way impairing the flexibility of the construction.
Such means preferably comprises a tubular mem-
ber 53 surrounding and rotatable on shaft 32 and
a second relatively short tubular member 54 dis-
posed at right angles to member 53 intermediate
the ends thereof and suitably secured thereto as
by welding. The forward end of tubular mem-
ber 54 is disposed between axle 16 and shaft 32
and slidably receives a plunger 55, which is pivot-
ally connected, as indicated at 56, between ears
57 rigid with the housing of axle 16.

The tubular members 53 and 54 are preferably
reinforced by a “wishbone” band 58, which is
welded, or otherwise suitably secured, at the apex
thereof to member 54 adjacent the forward end
thereof while the free ends of the opposite legs
thereof are secured, as by welding, to member 53
adjacent the opposite ends thereof.

This construction provides a drag neutralizer
and permits unrestricted movements of axle 16,
except that said axle is restrained against lateral
movement relative to the vehicle frame, such
movement being otherwise possible because of the
ball or universal connections with the spring
hangers.

If desired, the construction disclosed in my co-
pending application Serial No. 383,414, which
functions in the same manner may be substituted
for that herein disclosed embodying members 53
to 58. ' :

By the construction just described it will be
seen that a multi-wheel vehicle is provided from
a standard vehicle embodying a Hotehkiss drive
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by the addition thereto of a non-driven axle and '

wheels supporting same, utilizing the Hotchkiss
drive without change, though the axles are freed
of rigid connections to the springs. At the same
time a truck for supporting the rear portion of
the extended frame is provided in which the
springs are pivotally connected intermediate their
ends to the vehicle frame, and connected to the
axles at their opposite ends by ball hangers,
whereby either end of either axle may be ele-
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vated or depressed with respect to the opposite _

ends as the wheels move over road irregularities
without imposing undue strains in the springs
secured thereto, while by suspending the springs
from the axles in the manner disclozed the load

B

carried by the vehicle is transferred to the axles

through the dependinz hangers which serve to

permit the springs to expand and contract free-
1y, because the hangers are free to rotate about
the axles functioning thus as spring shackles in
usual form.

Thus it will be seen that the present invention
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provides a multi-wheel road vehicle construction
having all the desirable characteristics in such
constructions, and which can readily be fabri-
cated from standard four wheel road vehicles em-
bodying Hotchkiss drives by the utilization of
many standard parts and the addition of rela-
tively few simple additional parts. ‘

In Figures 4 to 7 is disclosed a modified and at
present preferred embodiment of my invention
wherein a standard “Chevrolet” four wheel ve-
hicle is converted into a multi-wheel vehicle con-
struction of the same general character above
disclosed, but in which, due to the peculiar stand-
ard construction, various novel .constructions are
provided for converting the standard four wheel
vehicle into a multi-wheel vehicle construction of
required stability and flexibility.

In accordance with this embodiment of the in-
vention an extension frame, corresponding to ex-
tension frame 12, is secured to the standard
frame 11 for providing the required length of
frame for the longer wheel base provided by the
addition of the dead axle.

In standard Chevrolet constructions the frame
11 is provided with a kickup portion 11’ imme-
diately over the drive axle, as indicated in Fig-
ure 5, and the frame side channels are of dif-
ferent widths on either side of the kickup por~
tion 11’, the channel members being wider for-
wardly of the kickup portions than rearwardly
thereof as is clearly indicated in said figure.

The kickup portion in the standard frame tends
to weaken the extended frame, if the standard
frame be extended in the manner above disclosed,
and accordingly, a novel frame extension is pro-
vided which not only reinforces the kickup por-
tions but further provides lateral supporting
means for the body to be supprorted on the frame,

This extension frame, as illustrated in Fig-
ures 5 to 7, comprises a pair of laterally disposed
channel members 59 of a width to telescope the
rear or narrower portions of frame 11, as clearly
indicated in Figure 7. The channel members 59
project substantially rearwardly of frame 11 in
assembled relation therewith, and are intercon-~
nected at their rear ends by a cross member 61.
The channel members 59 of the extension frame
telescope with the corresponding channel mem-
bers of the standard frame 11 from the rear ends
thereof to the kickup portions 11’ at which point
the upper horizontal flanges of members 59 are
cut into the web portions thereof. The severed
flange portions are bent upwardly coplanular
with the web portions, as indicated at 62 in Fig-
ures 5, 6 and 7, and the lower horizontal flanges
of members 59 are cut into the web portions ad-
jacent the inner ends of members 59 and adja~
cent the forward ends of kickups 11’. The sev~
ered flange portions are then bent into the planes
of the web portions, as indicated at 63 in Fig-~
ures 5 and 6, thus providing relatively long as
well as relatively wide plate members 64 for
engagement with the outer vertical faces of the
copposite channel members of frame 11 at the
kickup portions 11’ thereof with the lower hori~
zontal flanges of members 59 disposed beneath
the kickup portions 11’ to the points of inter-
section of said flanges with the arcuate flanges
in kickup portions 11’, as clearly indicated in
Figure 5.

The extension frames of the character above
disclosed are constructed prior to assembly and
each of the plates 64 is provided with a hole 65
for registration with similar transversely alined
holes in the portions 11’ of the standard frame

\
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11 which holes are present in the construction
of standard Chevrolet frames. Thus when it is
desired to provide an extended frame for multi-
wheel vehicles, constructed from a standard
Chevrolet four wheel vehicle, an extension frame
of the character disclosed is obtained and is as-
sembled with the standard frame 11 by telescop~
ing same over the rear ends of the side channels
of frame 11 until the holes 65 aline with the al~
ready existing holes in the standard frame after
which a long bolt 65’ is passed through the alined
holes and a spacing tube 65’ disposed between
the irame side channels and additional secur-
ing means of any desired character are employed
for rigidly securing the extension frame to the
standard frame 11. ‘
Thus, it will be seen that a novel frame ex-
tension is provided which may be quickly and

. accurately assembled with the standard vehicle

frame, and which reinforces the standard frame.
Furthermore, the plate members 64 in assembled
position extend substantially above the side chan-
nels of the standard frame 11, as indicated in
Figure 5, thus providing lateral shoulders for
engagement with the vehicle body for resisting
transverse movement thereof relative to the ve-
hicle frame.

In standard Chevrolet vehicle constructions a
Hotchkiss drive. is utilized and, as is well known,
same embodies a telescoping tubular member
surrounding the drive shaft. As indicated in
Figure 4, the drive axle 16 embodies a standard
bevel gear drive operable by a drive shaft dis-
posed within the tube 67 comprising telescopi-
cally connected sections 68 and 69 in well known
manner. One of these sections 68 is rigid with
the axle housing.

In order to position axle 16® in this embodi-
ment of the invention, which, due to the univer-
sal connections with the supporting springs in
the manner above disclosed with reference to the
previous embodiment of this invention and as
hereafter referred to, a standard drag link 71 is
disposed substantially parallel to and preferably
closely adjacent to tube 67 and is flexibly con-
nected at the rear end thereof through a ball
and socket connection 72, the ball of which is
carried by a block 73, which in turn is secured
by bolts 74 within the channel of a transverse
channel member 75 of the vehicle frame. The
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link 71 is flexibly connected at the forward end .

thereof by a similar ball and socket connection,
the ball of which is carried by a bracket 76 rig-
idly secured  to tube section 68 by means of
U-bolts 77. ) .

By the provision of the drag link 71 disposed
and flexibly connected in the manner disclosed
axle 16* is maintained against movement longi-
tudinally of the frame or about the pivotal con-
nection of the supporting springs with the hang-
ers while the necessary vertical and tilfing move-
ments of axle 16% for maximum flexibility is in
no way impaired.

The invention preferably embodies means for
bracing tube 67 against lateral movement rela-
tive to axle 162, which means preferably com-
prises a stay rod construction 78 of substantially
V-shape in top plan and which, at the apex there-
of, embodies a bracket 79 which is rigidly secured
to tube 67 by means of a U-bolt 81, the bight
portion of which engages tube 67 and the opposite
ends of which extend through bracket 79, and
which ends have suitable nuts applied thereto
for drawing bolt 81 into firm engagement with
tube 67. The laterally disposed ends of stay rods
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78 ave rigidly szcuved to axie 18 in substantialy

same manner in which radiug rods 39 are
seured to axle 18, but preferably, said ends of
ods T8 are disnosaa beneath axle 162 and rigid-
y secursd thereto by U-bollts 82. Thus, by the
provision of the stf\y rod comstruction the tube
87 is firmily braced or veinforced againss lateral
movement relative to axls 182,

This embodiment of the invention alsc com-
prises means for maintaining axle 168 centrally
of the vehicle frame in subsiantially the same
manner as above dlsc“‘osed in connection with the
first embodiment of ithe invention. Such means
yompusmg tubular member 83 rotatably dis-
vposed on the trunnion shaft 32°, and a second
relatively short tubular member 84 disposed at
LL zhit angles to tubular member 83 intermediate
the ends thereof and suifably secured thereto as
by welding., The forward end of tubular mem-

or- 84 is disposed between axle 16% and shail
32’ for the clidable reception of a plunger 85
which is pivotally connected, as indicated at 86,
between sars 87 rigid with the housing of azle
182, The tubular members 33 and 84 are pref-

l-l Us
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erably reinforced by oppositely disposed bracing:

rods 88 rigidly secured st their opposite ends to
tubular members 83 and 84.

The springs 27’ are rotatably mounted on the
opposite ends of trunnion shaft 32’ through spring
supporting saddles 28’ in substantially the same
manner a3 disclosed in the first embodiment of
the invention, the shait 32" being supporited ad-
jacent the ends thersof by bracket 33’ secured
to the channel members 59 of the frame exien-
sion.

The smmgs 27" are flexibly connected with

xles 162 and 25’ in underslung relation thereto
substantialiy in the same manner as disclosed
in the first embodiment of the invention. In ac-
cordance with this embodiment of the invention
however, the spring assemblies 27’ are fexibly
connected with axle 18® by universal joint con-
nections 8% embodying axle engaging sections 81
rotatably journaled on the axle and sections 92
pivotally connected with sections 91 for move-
ment longitudinally of the axle and to the inner
ends of which sections, the springs 27’ are piv-
otally secured as indicated in Figure 5.

The springs 27’ are connected with axle 25’ by
ball hangers 38 of the construction disclosed in
the first embodiment of the invention and the
axle 25’ is positioned by the spring leaves 38 in
the same manner. It is to be noted that the
hangers 36 which are of two part construction
may embody the lower or hanger section proper
of standard ball hangers in Chevrolet construc-
tions, and that the adjacent ends of springs 27’
and spring leaves 38 are pivotally connected to the
lower section and eye 37’ of the cap section 37
by standard Chevrolet shackle pins, wherkby it
is only necessary to provide the cap portions 37
of the hangers 38 additional to existing stand-
ard parts for providing the ball hangers to which
springs 27’ and spring leaves 38 are pivotally
connected.

The multi-wheel construction of this embodi-
ment of the invention is provided with a novel
braking arrangement comprising an internal
emergency brake for the drive wheels and ex-
ternal service brakes for both the driven and non-
driven wheels.- ‘

The braking arrangement, in a preferred form
thereof, comprises transversely alined shafts 85
the opposite ends of which are rotatably jour-
naled in suitable bearings supported by axle i6s,

=
Qed
nd brake shoe supporiing wembers carried by
the opposite ends of axle 16° adjacent wheels
17, ‘The cuter ends of shafts 95 are operatively
connected with brake shices for engagement with
the inner surface of brake drums carvied by
wheels 17’. Bach of the shaits 95 adjacent the
differential in axle 182 is provided with a lever
arm 98, {¢ which is pivotally secured a yoke 97,
adjustably secured to an actuating rod 98, cach
of which rods is adapted through the associsied
arm 98 to impart rotation to the associated shaft
95 for moving the brake shoes asscciated there-
with into {rictional braking contact with the in-
ner surface of the resvective brake drum. The
rods 98 project forwardly of axle 162 g substan-
tial distance with the forward ends thereof heing
pivotally connected in {ransversely spaced zela-
tion, as indicated at 82, to the opposite ends of
a transversely disposed equalizer bar 101, Piv-
obally secured, as at 102, to bar 101 intermediate
pivotal connections 99 is a yoke member 103 ad-
justably secured to the rear end of an actuat-
ing brake rod 104, which projects forwardly of
the vehicle and is operatively connected withh an
emergency brake lever in any desired or usual
manner. The brake shoes are normally main-
tained in inoperative position by means of o rod
105 embodying a coil spring 106 and having the
opposite ends thereof secured to axle 16® and

jus]

bar 101, the spring 108 normally urging rods 98 1

rearwardly for holding the brakes in released po-
sition.

In accordance with the construction above dis-
closed forward movement of rod 104 through
actuation of the emergency brake lever will im-
part like movement to bar 101 and rods 98 will
also be moved to commensurate with the move-
ment of rod 104 so long as the brake shoes actu-
ated by each shaft 95 are out of contact with
their respective brake drums. If, however, one of
the brakes becomes set in advance of the other,
the other brake will through the equalizing bar
101, be imediately set. In other word~, the
equalizing bar 101 in cocoperation with rods 98

and 104 pivotally associated therewith as dis- -
closed, provides & uniform braking action on

both of the drive wheels 17, which not only
effects & quicker stop but obviates the well rec-

150

110

ognized danger of skidding occasioned by & non- _

uniform braking action.

The service brakes comprise o pair of shafis
108 slightly in advance of shafts 95 and parallel
therewith, whose opposite ends are also rotatably
journaled in bearings supported by axle 16* and
the brake shoe supporting members. Each of
the shafts 108 is operatively connected with brake
shoes for contact with the outer surface of the
brake drums carried by wheels 17’. Each of said

13¢

shafts adjacent the inner end thereof is provided

with a lever arm 109 to the outer ends of which
arms are pivotally secured, as indicated at 111,
the opposite ends of an equalizing bar 113.
Pivotally secured to bar 112 centrally of connec-
tions 111, as indicated at 113, is & yoke member
114, which is adjustably secured to & pedal actu-
ated brake rod 115, which rod ss well as ber
112, are normally maintained in rearward posi-
tion by coil springs 116, the opposite ends of

ido

which are secured to bar 112 and axle 16® for

normally maintaining the service brakes in m- /

operative position.

It will accordingly be seen from the foregoing
that the service brakes .due to the equalizer bar
112 are also uniformly set for providing uniform
braking on wheels 17’.

150
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The non-driven wheels 26’ are preferably also
provided with service brakes embodying wheel
carried drums and axle supported brake shoes
for braking contact with the outer surface of the
drums, the brake shoes preferably being carried
by members 117 integral with or rigidly secured
to hangers 36, as indicated in Figure 4.

The brake shoes for wheels 26’ are preferably
actuated simultaneously with the service brake
shoes cooperating with the respective drive wheels
17, This is preferably effected in the following
manner: Secured to each of the shafts 108 adja-
cent the outer end thereof is a lever arm 118 to
which is pivotally secured the forward end of a
rod 119, the rear end of which is pivotally secured
to a lever arm 121 operatively associated with
the brake shoes of the corresponding non-driven
wheel 26,

It will accordingly be seen from the foregoing
disclosure that a novel braking arrangement is
provided for a single drive multi-wheel vehicle,
which comprises equalized emergency brakes and
service brakes for the drive wheels and service
brakes for the non-driven wheels, which are op-
eratively connected with the service brake actu-
ating means of the respective drive wheels.

In accordance with this embodiment of the in-
vention a ulti-wheel vehicle construction of
maximum stability and flexibility may readily
be constructed from standard four wheel Chevro-
let vehicles. In constructing the multi-wheel ve-
hicle from a standard four wheel vehicle the ex-
tension frame is added to the standard frame
11 in the manner hereinabove disclosed and prior
to removing the standard springs, which position
axle 168, the drag link 71 is connected in the man-
ner above disclosed for holding tube. section 68
and consequently axle 162 in position longitudi-
nally of the frame and thus avoid the possible
slipping of axle 16* due to the telescoping tube
sections 68 and 69. After positioning axle 160
and adding the extension frame, the springs 27’,
axle 25’ and other parts are assembled for pro-
viding the multi-wheel construction above dis-
closed. It is to be understood however that the
invention is not limited to the construction of
multi-wheel vehicles of the character disclosed
from standard four wheel vehicles but the in-
vention is also applicable to new constructions.

In Figures 8 to 11 inclusive are disclosed modi-~
fied forms of the invention disclosed in Figures
1 and 2 in which modified forms of universal con-
nections for springs 27 with axle 16 are shown.
Such connections are also applicable to the modi-
fled form of the invention disclosed in Figures
4toM.

In accordance with the modification disclosed
in Figure 8 the radius rods 32 are provided with
rectangular cutouts 124 for seating engagement
with the outer face and portions of the sides
of the squared portions 16’ of axle 16, The rods
39 are secured to axle 16 by U-bolts 125, whereby
axle 16 is firmly secured to rods 39 and rods 39
project rearwardly of axle 16 providing spring
suspension extensions 126.

The¢ adjacent ends of springs 27 have a uni-
versal connection with extensions 126, which con-
nections in Figure 8 comprise outer sections 127
pivotally connected at 128 to extensions 126 for
pivotal movement parallel thereto, and inner sec-
tions 129 pivotally connected at 131 to sections

-127 for pivotal movement transversely of exten-

sions 126. The inner sections 129 are pivotally
connected at 132 to the adjacent ends of springs
27.

1,024,984

This type of universal connection which is
similar to the universal connection of springs 27’
with axle 162 disclosed in Figures 4 and 5 of-
fers the same universal movement as the ball
hangers 35 disclosed in Figures 1 and 2, while

at the same time simplifying the construction

as the radius rods 39 are secured to axle 16 in a
relatively simple manner and springs 27 are
universally connected with extensions 126 of rods
39 by simple universal connections thus elimi-
nating the more expensive ball hangers as well
as providing a simpler and cheaper connection
between rods 39 and axle 16.

If desired, the rear ends of the stay rod con-
struction 78, disclosed in Figures ‘3 and 4, may
be formed and connected with the drive axle in
the manner disclosed in Figure 8. .

- In Figure 9 is disclosed & still further embodi-
ment of the invention wherein extensions 126 are
cylindrical, as indicated at 133, on which are jour-
naled for transverse pivotal movement the
hub portions of outer connecting members 134
to the inner ends of which members are pivoted
at 135 for longitudinal movement, the outer ends
of inner members 136, to the inner ends of which

:nembers are pivotally connected at 137, the adja-"

cent ends of springs 27. The hub portions of
members 134 are removably maintained on cylin-
drical extensions 133 by means of nuts 138. This
construction prcvides a universal connection be-
tween springs 27 and rods 39 which function sub-
stantially in the same manner as the universal
connection illustrated in Figure 8.

In Figures 10 and 11 is illustrated a still fur-
ther form of universal connection. or spring
hanger, which is in the form of a ball shackle
and comprises opposite plates 139 between which
springs 27 are pivoted on pin 141. The plates
139 at their other ends are integral with a lower
ball seat 142 to which is detachably secured by
bolts 143 an outer ball seat 144, the ball seats
142 and 144 engaging for universal movement a
ball 145 on rod extension 126.

This construction provides a universal spring
connection very simple in construction while be-
ing well adapted-to its intended use.

While the modified forms of universal hanger
disclosed in FPigures 8 to 11 are illustrated as
modified embodiments of the construction dis-
closed in Figures 1.and 2, the constructions are
equally applicable to the form of the invention
disclosed in Figures 4 and 5 in which the ends of
stay rod 78 may be secured to axle 16% and pro-
vided with extensions and associated universal
hangers in the manner disclosed in Figures 8 to 11.

As is indicated in Figure 5 the pivotal connec-
tions of springs 27’ with trunnion shaft 32’ are
preferably disposed nearer to axle 16* than to
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axle 25’ in order that the major portion of the .

load may be carried by wheels 17° for provid-
ing sufficient traction to the drive wheels. This
arrangement of the springs may be effected by
the utilization of the standard Chevrolet springs
or by providing special springs, as illustrated.
In Figure 12 is illustrated a standard Ford
spring and spring mounting in operative asso-
ciation with a special ball hanger, whereby stand-
ard Ford springs may be utilized in the multi-
wheel constructions above disclosed.
standard Ford springs are of substantially sym-
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As the .

)

metrical construction they could not be utilized -

in the manner disclosed in Figure 5 for effecting
an unequal distribution of the load on the driven
and non-driven wheels.
hanger 147 is provided for connection of the rear

Accordingly a special .
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end of spring 27" with axle 25’. The hanger 147
comprises a cap portipn 148 corresponding to
the cap portion 37 in the previous forms of the
invention, and to which spring leaf 38 is pivoial-
1y secured as indicated at 149. The lower portion
of the hanger which is secured to the upper por-
tion by bolts 151 comprises a forward spring guide
extension 152, embodying opposite sides 153 be-
tween which the leaves of spring 27’” are movably
disposed. . Extension 152 is provided with upper
and lower transverse connecting bars 154 and 155
rvespectively which engage the upper face of one
of the spring leaves and the lower face of the
lower spring leaf of spring 27’’ respectively. The
upper bar 154 further serves as a stop whereby
engagement thereof by the adjacent end of the
next upper spring leai will limit movement of
spring 27 in the direction of extension 152.

The adjacent end of spring 27’/ is pivotally con-’

nected by a standard Ford shackle bolt 155 o
the inner ends of standard Ford shackles 157, the
outer ends of which shackles are disposed between
side members 153 of extension 152 and pivotally
connected therewith as by a second standard
Ford shackle bolt 158.

In accordance with the foregoing construction
standard Ford springs and the standard mount-
ings therefor may be utilized in multi-wheel -ve-
hicles of the construction above disclosed in which
the pivotal mountings of springs 27" with the
vehicle frame is disposed closer to the drive axle
than to the dead axle and in which the dead axie
is prevented from imparting a twisting action on
spring 27’ as the spring guide extension 152 in
cooperation with the supplemental spring leaf
38 will properly position axle 25’ endwise of the
frame. By the provision of shackles 157 the
spring 27’ is connected with hanger 147 in a
manner to permit free flexing of the spring.

From the foregoing disclosure it will be seen
that multi-wheel vehicle constructions are pro-
vided which are readily constructed from standard
Hotchkiss drive four wheel vehicles at relatively
low cost, and which are of maximum stability and
flexibility, embodying a dual axle construction for
supporting the rear end. of the vehicle frame,
which construction comprises a driven axle and a
non-driven axle having universal connections
with the opposite ends of suspended spring as-
semblies, and which spring assemblies have a
pivotal connection intermediate said axles with
the vehicle frame and the novel multi-wheel con-
structions embody relatively simple means for

. positioning the drive axle and resisting the driv-

ing "and braking torque reactions on the drive
axle as well as means for resisting the braking
torque reactions on the non-driven axle.

The invention may be embodied in other spe-
cific forms without departing from the spirit or
essential characteristics thereof. The present
embodiments are therefore to be considered in all
respects as illustrative and not' restrictive, the
scope of the invention being indicated by the
appended claims rather than by the foregoing de-
scription, and all changes which come within the
meaning and range of equivalency of the claims
are therefore intended to be embraced therein.

What I claim and desire to secure by United
States Letters Patent is:

1. A multi-wheel road vehicle including a
frame; a drive and a dead axle supporting one
end of said frame; undershung springs connecting
said axles adjacent opposite sides of said frame;

<said springs being pivotally connected to said

frame between their ends and attached to said

4

axles by hangers pivotally attached to said axles
and to said springs; a Hotchkiss drive shaft for
said drive axle including a universal joint sup-
ported by said frame; a frame-like member to
resist the torque reactions independently of said
springs rigidly atfached to-said drive axle and to
said frame supported universal joint in a man-
ner such that said member is capable of movement
about a center approximately coincident with the
center of said joint; said member being formed
to prevent said drive axle from moving endwise
of said frame.

2. The combination defined in claim 1 in which
said member is V-shaped with the legs of the v
rigidly attached to said axle and the apex thereof
being atiached to said frame supported universal
joint. )

3. A wmulti-wheel road vehicle including a
frame; a pair of axles arranged to support one
end of said frame; a Hotchkiss drive shaft includ-
ing a frame supported universal jeint for one
of said axles; a spring adjacent each side of said
irame for yieldingly resisting movements of said
axles; each of said springs being pivoted to said

frame between its ends which are disposed lower 1

than said axles; a hanger flexibly securing each
spring end to an axle in a manner to permit the
springs to expand and contract lengthwise; and
means rigidly connected to the driven axle to
resist the torque reactions and to position said
axles endwise of said frame; said means being
attached to said frame supported universal joint
in a manner so that its point of .connection is
capable of universal movement with respect to
a center approximating the center of said joint.

4. A road vehicle including a frame; a drive
axle; a Hotchkiss drive shaft for said axle in-
cluding a frame supported universal joint; means
to position said axle and to resist the toraue re-
action thereon independently of the vehicle
springs comprising a rigid V-sHaped member at-
tached at its apex to said frame supported uni-
versal joint so that the connection is capable of
movement about the center of said joint and
rigidly attached at its legs to said drive axle;
springs for resiliently resisting the movements
of said axle; said springs being connected to said
legs of the member by fiexible connections that
freely permit the bending of said springs and all
movements of said axle permitted by its connec-
tion to said frame.

5. The combination defined in claim 4 in which
said flexible connection consists of hangers each
connected to said member by a universal joint
and pivotally connected to one of said springs.-

6. The combination defined in claim 4 in which
said member is constructed of elements that are
clamped to said axle and fif in and are secured to
channels constituting the legs of the V.

7. The combination defined in claim 4 includ-
ing means to hold the axle centrally laterally
of said frame; said means being fiexible to per-
mit all other movements of said axle allowed by
its connections to said frame.

8. A road vehicle comprising a frame; a drive
axle; springs attached to said frame; a Hotch-
kiss drive shaft for said axle; a tubular housing
containing said drive shaft and rigidly extending
from said axle; hangers connecting said axle and

said springs; a link extending substantially paral- -

lel to said drive shaft; said link at one end being
attached flexibly but inextensibly to said frame
and extending away from said axle to be securely
clamped upon said tubular housing at its other
end; said link holding said axle in position end-~
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wise of said frame; and there being a member
pivotally attached to said axle and telescopingly
mounted in a sleeve pivotally attached to said
frame for holding said axle centrally laterally of
said frame without substantially interfering with
movements of said axle in all other directions
permitted by its connection to said springs and
frame.

9. A multi-wheel road vehicle comprising a
frame; a driven and non-driven axle supporting
one end of said frame; springs pivotally con-
nected with said frame intermediate their ends
and universally connected at their ends to said
axles; means independent of said springs and
the drive connections for said driven axle for
positioning said driven axle endwise of said
frame; means for holding said driven axle against
lateral movement with respect to said frame
without restricting movement of said axle in all
other directions with respect to said frame; and
means interconnecting said non-driven axle and
said springs for positioning said last named axle.

10. In a multi-wheel road vehicle, a frame; a
pair of tandem axles arranged beneath the rear
end of said frame; a rearwardly extending drive
shaft including a frame-supported universal joint
for driving one of said axles; a V-shaped mem-
ber having its apex supported from the frame
and its legs supported by and projecting beyond
the forward-one of said tandem axles; a spring
pivoted between its ends at each side of the
frame in such manner that the spring ends are
lower than the axes of wheel rotation; a pair of
hangers securing the rear ends of the springs to
the rear axle; and a. pair of hangers flexibly
suspending the front ends of the springs from the
aends of said projecting legs. .

11. In the combination defined in claim 10, the
apex of said V member being universally sup-
ported in substantial coincidence with said uni-
versal joint, and hangers suspended from said

- legs comprising universal connections.

12. A multi-wheel road 'vehicle comprising a
frame, a drive axle and dead axle arranged to
support one end of said'frame, springs connecting
said axles at each side of said frame, said springs
being pivotally connected to said frame between
the ends thereof so that the axis of the spring
pivots and the axes of the axles lie approximately
in the same horizontal plane under normal load
conditions, torque resisting means positioning
said drive axle longitudinally relative to said
frame while permitting free swinging and tilting
movement thereof, and means to substantially
prevent movement of said drive axle transversely
of the frame, said last named means permitting
the movement of said axle in other directions so
far as permitted by the torque resisting means
and the springs that unite it yieldingly to said
Iramae. :

13. A muiti-wheel road vehicle comprising a
frame, a pair of axles arranged to support one
end of said frame, a torque tube universally con-
nected to said frame and rigidly secured to one
of said axles to position said axle with respect
to said frame, springs connecting said last named
axle and the other axle at each side of said frame,
said springs being pivotally connected to said
frame between the ends thereof, and being con-

nected to said axles by depending hangers that

are connected to the axles by universal joints,
and means to substantially prevent movement
of one of said axles laterally of the frame, said
last named means permitting the movement of
said axles in other directions so far as perutted

“endwise - of said frame, and means to prevent

1,924,984

by the torque tube and the depending spring
hangers that unite it yieldingly to said frame.

14. A multi-wheel road” vehicle comprising a
frame, a pair of axles arranged to support one
end of said frame, springs interconnecting said
axles and frame so that each of said axles may
swing bodily about an axis extending transversely
of said frame, and means to prevent movement of
one of said axles laterally of the frame, said
means being flexible to permit movement of said
axle in other directions so far as permitted by
the connection of said axle to said frame.

15. A multi-wheel road vehicle comprising a
frame, a pair of axles arranged to support one
end of said frame, springs pivotally connected
between their ends to said frame, hangers united
to each axle by means of universal joints, and
connected to an end of one of said springs, means
to substantially prevent movement of said axles
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shiffing of one of said axles transversely of the
frame, said last named means being fiexible so
as to permit the movement of said axle in other
directions so far as permitted by the connection
of said axle to said frame.

16. A road vehicle comprising a frame, an axle,
springs interconnecting said axle and frame,
hangers connected to the axle by universal joints
and depending therefrom and connected to said
springs, and a connection bgtween said frame and
axle preventing movement of said axle laterally
of said frame, said connection consisting of a
member mounted for rotation about an axis ex-
tending transversely of said frame, and rigidly
secured from movement endwise of said axis, and
a cylindrical member pivoted to said axle and
telescopically associated with said element so that
said axle is free to tilt and move endwise of said’
frame, but is prevented from moving laterally 115
thereof.

17. A multi-wheel road vehicle comprising a
frame, a pair of axles arranged {o support one end
of said frame, a spring pivoted between its ends to
said frame at each side thereof, hangers united 199
to each of said axles by universal joints and de-
pending therefrom and secured adjacent an end
of one of said springs so that the axis of the
spring pivot and the axes of the axles under
normal load conditions are disposed substantially 195
in a horizontal plane, and means to prevent move-
ment of one of said axles {ransversely of said
frame, said means being flexible in a plurality of
directions so as to permit movement of said last
named axle in all directions permitted by its con- 130
nections to said frame except laterally of the
frame.

18. A multi-wheel road vehicle comprising a
frame, a shaft extending transversely of said

10H
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frame, a spring journalled on said shaft adjacent 135 .

each side of the frame, a pair of axles arranged
beneath said frame to support one end thereof,
hangers united to each of said axles adjacent each
side of said frame by universal joints-and depend-
ing therefrom and each:connected to an end of
one of said springs, and means to prevent lateral
movement of one of said axles, said means con-
sisting of an element journalled on said shaft and
prevented from endwise movement thereon and
provided with a cylindrical portion, and a mem-
ber pivotally attached to said axle and provided
with an extension rotatably telescoped with said
cylindrical portion, whereby said axle is capable
of movement in all directions permitted by its
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.connection to the frame exqept lgterally thereot, 160
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the endwise sxie movement thet would be per-

19. In a multi-wheel road vehicle construction,
2 frame; o pair of axies arranged in tandem be-
neath one end of said frame; an extremely flex-

ible suspension system for mounting said frame’

upon sald axles, said system permitting free tilt-
ing and endwise movement of the axles laterally
relative to the frame; and means, In addition to

said suspension system, for positively preventing

e

mitted by the sald suspension systen.

20. In the spparatus defined in claim 19, sald
suspension system comprising beams having uinl-
versal connection with the ends of the axles,
whereby the lotter are free to move within deter-
mined limits laterally of the frame,
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