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TERRA TIRES
F.S. DAvello®

1. FUNDAMENTAL PRINCIPLE

The basic principle of the Terra-Tire is high flotation, which is pos-
sible due to low inflation pressures achieved through wide flexible cross
sections and small bead diameters. The section widths of several Terra-Tire
sizes are equal to the outside diameter of this tire. The bead diameters are
sometimes as small as 6 inches. The large cross section of the tires combined
;vith.relativeiy small bead diameters result in very large air volumes.

Due to these characteristics, the Terra-Tire equipped vehicle is
capable of traversing terrain impassable to conventional tire equipped vehicles.
The very low inflation pressure and subsequent low ground bearing pressure
enable the Terra-Tire to literally float over marshy terrain as well as sand
and snow. The low inflation pressure and the flexible carcass allow the Terra-
Tire to envelop large objects such as boulders, tree trunks, stumps, etc,
which often immobilize vehicles equipped with conventional tires.

In addition to increased mobility, the Terra-Tire has lowered the
rolling resistance, increased effective drawbar pull, and improved maneuvering
and tracking characteristics in some vehicle modifications. Due to these im-
provements, plus more dependable performance in off«the-road operations
and better riding characteristics, Terra-Tires have reduced driver fatigue.

2. HISTORY

The Terra-Tire was developed to fill the need of improved off-the-road
mobility, which requires increased tire flotation and traction.

The 42x40-10-Terra-Tire was designed and developed specxﬂcaliy for
the ground support vehicles in the Matador Missile Program.

The Air Force desired a high mobility vehicle capable of transporting
the Matador Missile and ground handling equipment over all types of terrain
as well as paved roads at moderate speeds. Such a transporter would simplify
the dispersing of tactical missiles to the desired firing position, Through the
combined efforts of The Goodyear Tire and Rubber Company and Goodyear
Aerospace Corporation, a model of the MM-1 Transporter was developed., The
model was presented to the Air Force. The utilization of Terra-Tires was a
deciding factor in the awarding of the transporter contract to Goodyear Aero-
space Corporation.

Once the contract was awarded, work began on developing the Terra-
Tire to carry the specified load over all types of terrain. !

3. CONSTRUCTION

... Terra-Tires are similar in construction to conventional tires. All
Terra-Tires are of a tubeless construction with air retaining rubber inner
liners. The Terra-Tires are of 3-T nylon cord construction for the greatest
resistance to fatigue and heat build-up which are inherent deterents due to the
low inflation pressure and subsequent high deﬂect:on necessary for optlmum
mobility in Terra-Tire applications.

* Goodyear Tire & Rubber Co., Arkon, Ohio, U.S.A.
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Fig.l Sketch of contact areas

Nylon cord fabric was selected for its ability to withstand the bruising
blows, and flexures encountered when enveloping objects in off-the-road
maneuvers. The high strength and resilience of nylon cord made it ideal for
the Terra-Tire. The high resilience of the nylon cord provides:'great resist-
ance to bruise and abrasion as well as the ability to flex and absorb the most
punishing blows to the tire over any type of terrain,

Another advantage of nylon cord is the fact that it does not absorb
moisture. Deterioration of the carcass due to moisture damage, if exposed
to water, is eliminated. Cuts in the tire exposing nylon cord carcass can be
effectively repaired. High resistance to heat, moisture, bruises, and flex .
fatigue results in longer tire life.

The excessive working of the carcass due to high deflection necessitates
the incorporation of the best available rubber in the tread and sidewall com-
pounds for the Terra-Tire constructions. This high quality rubber results in
improved tire flexibility, wear resistance, and extended tire life in off-the-
road operations. :

4. CONTACT AREA

Contact areas of conventional tires are normally of an elliptical shape
with the major axis parallel to the tire track.

Terra-Tire contact areas are also of an elliptical shape, with the
major axis perpendicular to the tire track.

For a comparison note the contact areas of the 16x15-6 Terra-Tire
and a comparable diameter 8.00-6 standard tire shown in Figure 1.
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tlooding the land. The sixteen miles of rural roads, which were raised and
improved, were continuously muddy and in several places completely under
several feet of water. Under these conditions, the Terra-Cruiser was the ’
only wheeled vehicle which could get back and forth to Bogra.'

Shell Oil Company had equipped their Bexsmographm trucks w:.th
Terra-Tires which enable them to operate in swampy areas 1mpassable to
trucks with standard tires. An example is the Dodge WM300 truck Eqmppad
with Terra-Tires (see Figure 6). hahath 2okE 4 Ll

Fig.4 MM-1 Missile Carrier with 42 x 40 -ION Terra-Tires





















