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Last month this same photo slot featured this unique wheeled vehicle
invented by Dean Harper of Dunbar, West Kirginia. Just to show that Dean
isn’t standing still, this month his unique thingamagig is shown with a motor
' = and the inventor at the helm ... steering wheel? Imagine that!

Metamotion’s Fetal 1 robot demonstrates Bill La’s
omnidirectional wheel system. The three wheels
are independently driven and enable the robot to
move in all directions and pivot on a vertical axis.
The Metamotion system is being adapted for elec-
tronic wheelchairs and robot plotters.

Puncture-proof tire 0

No more punctures—ever.
That’s a British firm’s prom-
ise for its molded-plastic
bicycle tire. The semi-pneu-
matic tire has a molded-in
honeycomb pattern of air
pockets. It looks and rides
like a conventional bicycle
tire. Sure-Trak Ltd., Lanca-
shire, England. Price: $130.
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L BREAKTHROUGH CAPSULES Turbo power booster —- Engines equipped with
newly developed turbocharging system produce up to 25% more horsepower than engines
with conventional turbos -- and use about 157 less fuel. Secret: Even pressuri-

- zation of the fuel/air mixture fed to the cylinders (conventional turbos produce
varying, inefficient levels). Applications: Cars, trucks, any machinery run by
internal combustion engines. Details: Turbotech,* 7251 Balboa Blvd., Van Nuys,
CA 91406... ° T ) i o




New Hoop Cycle
Hits Lively Clip

A LARGE rubber-tired hoop
is both the body and the trac-
tion wheel for an unusual ve-
hicle recently completed by
Julius Rose, a Glendale, N. Y.,
auto mechanic. Fitted with a
diminutive front wheel steered
by means of handiebars, as
shown at the right, the curi-
ous cycle is powered by a gas-
oline engine placed be-
tween the operator’s
legs. The machine is
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RUNNING an internal-combustion
motor on acetylene, a gas generated
from calcium carbide and water, in-
stead of on gasoline, is made pos-
sible by a special carburetor per-
fected after seventeen months of
experimental work by Herman
Pederson, of Brooklyn, N. Y. The
device employs a pair of small pro-
pellers to provide a constant gas
pressure, and special graduated
supply lines to increase the pres-
sure of the gas before it enters the
engine cylinders. In a laboratory
test, Pederson states, a
motor equipped with this
carburetor ran for two
hours and thirty-five min- |
utes on acetylene produced
from fuel that cost omly |
twenty-three cents, com-
pared with a run slightly
more than half as long
when the motor operated
on a gallon of gasoline
that cost eighteen cents.
Pederson believes that his
t carburetor will ultimately
Engine equipped to burn acetylene, with gas generator in the back- make_ acetylene replace
ground. The special carburetor is seen in the smaller photograph gasoline as a motor fuel
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Self-Installing Snow Chains for Tires

Most people don’t think about
snow in August, but truck drivers
who plan ahead will never again
have to install chains on their tires
in a freezing snowstorm. Onspot
Inc. of Provo, Utah, is distributing a

|
new automatic, dashboard-activat- —_— !
ed snow chain that works on trucks |
and buses. 1] ,
L ] N\ !
Lou Nackos, marketing direc-
tor for Onspot, said a driver can
activate the Swedish-developed
chains in less than two seconds — i D)

even while traveling at up to 25
miles per hour — without getting
out of the truck. He said it normally \
takes about 45 minutes to put on
conventional truck tire chains in
cold weather.
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The Onspot device consists of a
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hard rubber disk with six chains, bggm
each about 13 inches long, spaced e~
equally around its circumference.
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The disk is mounted on a hinged
shaft attached to the truck axle.

When the driver pushes a but-
ton, an air cylinder pushes the disk Artist’s version of the Onspot snow chain device in action
down onto the inside of the tire on
about a 40-degree angle. As the tire  trol. The concept won’t work on au-
rotates, the disk turns and throws tomobiles yet because there is not
each of the lengths of chain under enough clearance underneath the
the tire. When you no longer need vehicle.
the chains, push a button and they -
rotate back away from the tire.

Nackos said his product is just
as strong and effective as conven-
tional chains except in deep snow.
“But they are safer than regular
chains because they will be used,
while .about half the time drivers
fail to attach their chains when
needed because they don't want to
bother,” he insisted.

Nackos said the chains, which
cost $995 and take about three hours
to install, have been approved for
.use by the California Highway Pa-
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Self-Dam;iﬁg Sprung

The rim deflects in the vicinity of the contact with the ground or floor.

Wheel

Marshall Space Flight Center, Alabama

The self-damping sprung wheel provides
a shock-absorbing suspension for a wheel-
chair, reducing the user’s discomfort when
traversing rough terrain or obstacles. A pair
of self-damping sprung wheels are installed
in place of the conventional large rear
wheels of a standard wheelchair, which
the user then operates in the conventional
manner.

Other types of shock-absorbing suspen-

sions are not suitable for wheelchairs. For

Radial Handwhesl

and Rim

Cylindrical
Knob ™~

Cover
Plate

Rim
Connector/

Tang /
.

Rim

example, when a rigid wheel on a spring
suspension encounters an obstacle, the
entire wheel is pushed upward, and the
top of the wheel can make contact with
the user's arm. In addition, the handwheel
portion vibrates along with the rest of the
wheel; this makes it difficult fof the user
to grasp and apply force to the handwheel.
In contrast, the self-damping sprung wheel
does not rise and fall in its entirety; the only
part that deflects is a portion of the rim
in the vicinity of the contact with the floor,
ground, and/or obstacle.

The wheel includes a central hub that
turns on conventional bearings, with radial
spokes extending from the hub to a flexi-
ble rim (see Figure 1). The handwheel is
attached to the spokes near their outer
ends. A slot in the outer end of each spoke
accommodates the radial sliding of a cylin-
drical knob attached to a rim connector
tang. In the normal undeflected condition,
the rim spring-loads every cylindrical knob
radially outward against a cover plate,
which retains the knob in the siot. When

a portion of the rim is deflected radially
inward by contact with an obstacle, the
knob(s) in the affected spoke(s) slide radial-
ly inward along the slot(s).

As shown in Figure 2, the rim includes
thin inner and outer hoops of molded rein-
forced plastic, plus an elastomeric inter-
mediate hoop bonded to the inner and
outer hoops. Tire-retaining tabs are attached
o the outer hoop, and a standard airless
polyurethane-foam wheelchair tire is mount-
ed on the tabs. Where part of the tire and
rim are deflected inward, the outer hoop
is loaded in compression, the inner hoop
is loaded in tension, and the elastomeric
intermediate hoop is loaded in shear. The
shear deformation of the elastomer ab-
sorbs the energy stored in the bending of
the rim, thereby providing damping.

An alternative version of the wheel could
be designed for a bicycle. The tire-retain-
ing tabs and wheeichair tire would be re-
placed by a continuous-strip retainer and
pneumatic tire, the handwheel and its
mounting fixtures would be deleted, the
stiffness of the rim would be changed to
accommodate greater speeds, and the
hub would be modified to accommodate
bicycle-style bearings and fork mounting.

This work was done by Bruce Weddendorf
of Marshall Space Flight Center. For fur-
ther information, Circle 27 on the TSP Re-
quest Card.

Inquiries concerning rights for the com-
mercial use of this invention should be ad-
dressed to the Patent Counsel, Marshall
Space Flight Center [see page 20]. Refer
to MFS-28632.

Figure 1. The Knob Slides In the Slot to ac-
commodate deflection of the rim.

70

Tire-Retaining
Tabs

Thin Inner
Hoop

Etastomeric
Intermediate
Hoop

Thin Quter
Hoop

Gaps Between
Tabs Make Rim
More Flexible

Tire

Figure 2. The Rim includes Inner and Outer Hoops that bend when an obstacle is en-
countered. The shear deformation of the elastomeric hoop between them absorbs energy.
Thus, the three hoops act together as a damping spring.

NASA Tech Briefs, January 1993
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Sausage-sthaped air bags, differentially inflated  cellent traction on rough terram Tests show
by a4 compressed-air .kﬂ.ww. propel  18-inch-low, that optimum hill climbug and acceleration are

| of a walking-wheel vehicle. Decp E—u obtumed when oveaall wheel diameter, relative
| tread pattern on ground testifies to ex-  to nm dumeter, is as large as possible

By David Scott when it bounces off the road into the Adapted to a wheel, the principle con- - und causing it to topple—or roll
SUROYEAS EDITUK ar, and ¢ s no torque reaction to i centrates doiving power in the spot of  —forward
REVOLUTIONARY fnorm of loco- axle and chasss - contact between tire and ground. Cut- The bag directly bepeath the hub is
motion—a wheel that drives itself as he wheel relies for traction - ting out all the gears in the drive train meanw parth inflated to cushion ::..
the way a man walks—has heen . Rescarch- 1% saves the engine power that they waste—  ride. As the wheel rotites, the .mnA_,:.:E.
ped m Crechoske oIty self- i as much as 20 pereent. repeats to provide contbiraous movement
) Instead of a conventional tire. the
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’ America’s Most Famous
Mechanic Helps You Get
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United States Patent 19

Ilon

(o 3,876,255
[451  Apr. 8, 1975

[54]

WHEELS FOR A COURSE STABLE
SELFPROPELLING VEHICLE MOVABLE IN
ANY DESIRED DIRECTION ON THE
GROUND OR SOME OTHER BASE

{76] Inventor: Bengt Erland llon, Stromkarlsvagen
43,161 38 Bromma, Sweden

{22]) Filed: Nov. 13, 1972

(21} Appl. No.: 305,887

[52] US. Choviiiieee, 301/5 P; 301/5 R

(51] Int. Cho e B60b 19/00

[58] Field of Search........ 301/5 P, 5 R; 280/DIG. 7:
305/50

{56] References Cited

UNITED STATES PATENTS
3.789.947 2/1974  Blumrich.......coocooveveeenennn. 301/5P

Primary Examiner—M. Henson Wood, Jr.
Assistant Examiner—Reinhard J. Eisenzopf
Attorney, Agent, or Firni—John J. Dennemeyer

[57] ABSTRACT

A wheel for a course stable seifpropelling vehicle, hav-
ing a centre part rotatable about an axis and a plural-
ity of ground engaging means rotatably mounted on
the centre part about the periphery thereof. Each
ground engaging means being an elongated roll having
its surface convexly vaulted in longitudinal direction
and being mounted with its axis extending obliquely
with respect to the axis of rotation of the centre part.
The spacing between the rolls and the angle between
the longitudinal axes of the rolls and the axis of rota-
tion being selected so that the rolls define together an
unbroken wheel periphery, seen from a point on an
extension of the axis of rotation.

15 Claims, 6 Drawing Figures
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Biumrich

(o 3,789,947
[45) Feb. 5, 1974

[54] OMNIDIRECTIONAL WHEEL
[75]) Inventor: Josef F. Blumrich, Huntsville, Ala.

[73] Assignee: The United States of America as
represented by the Administrator of
the National Aeronautics and Space
Administration, Washington, D.C.

[22] Filed: Apr. 17, 1972
[21] Appl. No.: 244,519

[52] US.Cl.iiiiii 180/79.3, 301/5 P
{51] B62d 5/02
[58] Field of Search............ 180/79.3, 6.2, 7R, 8 F;
301/5P

[56] References Cited

UNITED STATES PATENTS
3,465,843 9/1969  GuInNOL.......ovvviiiiiieeeeeeeens 180/79.3
FOREIGN PATENTS OR APPLICATIONS

822,660 11/195F Germany ... 301/5 P

Primary Examiner—Kenneth H. Betts
Assistant Examiner—John A. Pekar
Attorney, Agent, or Firm—L. D. Wofford, Jr. et al.

{57] ABSTRACT

The apparatus of the invention consists of a wheel
having a hub with radially disposed spokes which are
provided with a plurality of circumferential rim seg-
ments. These rim segments carry, between the spokes,
rim elements which are rigid relative to their outer
support surfaces, and defined in their outer contour to
form a part of the circle forming the wheel diameter.
The rim segments have provided for each of the rim
elements an independent drive means selectively oper-
able when the element is in ground contact to rotat-
ably drive the rim element in a direction of movement
perpendicularly lateral to the normal plane of rotation
and movement of the wheel. This affords the wheel
omnidirectional movement.

5 Claims, 4 Drawing Figures
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can replace the chain, derailer, and gears on today’s 10-speed
bicycles, leaving a lighter, quieter, less-expensive vehicle that
adjusts speeds automatically. The system uses two pulleys and
regulates the speed by changing the ratio between them. The
.shifts occur vertically within the pulleys themselves as the ring of. -
engagers on which the belt rides expands or contracts. Potential B - S
applications include motor driven vehicles, industrial conveyer
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Bike Breezes Along With Sail and Propeller
PU‘PSQ{ PREVAILING winds are harnessed by

a French cyclist who has fitted hig

ng bicycle with a sail. Mounted behing
the saddle, the canvas opens out like
a clamshell to take advantage of a fol-
lowing breeze. For traveling against
the wind, an odd four-bladed propeller,
extending in front of the handlebars
and geared to the sprocket wheel, sup-
plements the conventional chain drive.

“PINWHEEL" TIRES that spin in the slip stream
as a plane comes in for a landing mean longer tire
life and smoother landings. Rubber-and-fabric
fins attached to the side walls open to catch the
wind and start the wheel turning, then close in the
upper part of the revolution. By getting the wheels
up nearly to the lunding speed of the plane, this
plan eliminates the burning and scuffing that re-
sult when tires are jerked from a standstill to
high speed in a few seconds. The B. F. Goodrich
Company developed the self-starting tires, one of
which is seen in the photograph above.

the land boat with levers

Qarlike Levers

A single pull on both levers ig

said to propel the car the distance of

several strides.
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NEW BRAKE CLUTCHES ROAD’
when lowered in front of rear
wheels, which roll upon it to [ 9
standstill and drag the apronlike "
pad on the pavement. Designed
as an emergency brake, this in. ®
vention by Arch Robert Jackson, '
Shavertown, Pa., supplements the |
\ regular brake equipment standard .
{ on motor cars. It consists of arc-
J shaped leaf springs to which is
secured a rubber mat, the botton)
/ surface of which is corrugated to 3_3
T

provide friction on the pavement. 3
For use on icy road surfaces in ¢ .
winter, calks are provided, extend- - T
ing through the rubber. A special Tire Sections Save Flats. To pre-
hand lever beside the driver con- vent accidents caused by sudden tire punc-
trols the raising and lowering of tures or blowouts, Morris and Leo Frankel,

A Z the brakes through cables extend- of Los Angeles, Calif., have patented a tire
RUBBER MAT / l :ﬁi :attsn:g:\éeyrslen ';221;3.“ hold “that is divided into eight separate segments,
N ) dually punc-

each of which must be individually p
MM(L qs tured to cause complete deflation. When

one segment is punctured, the adjoining
ones expand to fill in the space, permitting
.the tire to_ continue in normal operation.

JULY 1947 gg



‘Tllo Frisbee tire

Hans-Erik Hansson has taken a
serious stab at reinventing the wheel.
His design, a non-pneumatic compos-
ite wheel developed in Sweden, is

tire,” says Hansson.

to the rubber tread.

area than the usual oval one.

pressed and released.”

claimed to have low rolling resistance,
little external noise, and taut steering
response. And although the car may
appear to have four flats, the integral
tire is puncture-free, so there’s no
need to carry a spare. “Outwardly it
looks like a super-extreme low-profile

Shown in the sectional drawing (be-
low right), the wheel is a bowl-like re-
inforced plastic molding with a steel
hub. It has a flat central disc with the
folded circular edge flared slightly
outward to form the inner part of the
rim. The edge then loops back on itself
to form the outer rim, which is bonded

Both folded sections of the rim are
slotted with 150 parallel cuts around
the wheel circumference. These con-
tribute to the tire’s flexibility in the
area where it makes contact with the
road. The slots also provide water
drainage to counter hydroplaning, as
do small holes in the outer rim be-
tween the lines of the tread blocks.

“Our design concentrates tire defor-
mation from wheel-loading and road
irregularities very near the road sur-
face, in contrast to the thick air cush-
ion of conventional tires,” Hansson ex-
plains. “This benefits steering and
cornering characteristics. In addition,
the tire has a square footprint that
has about a 50 percent larger grip

“In lab tests we've measured rolling
resistance at up to 30 percent lower
than a pneumatic tire,” he says.
“That’s because our composite materi-
al has much less internal damping
than rubber, which absorbs consider-
able energy as it’s repeatedly com-

Unfortunately, the low damping of
the composite wheel causes tire vibra-
tion to reach the car body, creating
high internal noise. To counter this, a
modified suspension is now being fit-

TREAD (RUBSER)
VENTILATION HOLES
—
- SLOTS
y g
An oll-composite tire is impossible to puncture, bt still doesn’t match the ride of conventional pnevmatics.

32 « POPULAR SCIENCE MARCH 1992



EMERGENCY
WHREEL
SAVES FLAT TIRES

N EMERGENCY wheel that gets you
to a service station despite a flat tire
has been devised by Nicholas Z. Grasso,
of Hollis, N. Y. It permits driving with-
out injuring a flat tire, is usable on front
or rear wheels, and does not interfere
with brake action or power.
The wheel is a sturdy metal disk with
a solid rubber tire. At its center is a
segment with a square hole, which slides
on tracks through a limited distance. On
getting a flat tire, the motorist removes
the emergency wheel from storage beside
his spare, removes the hub cap from the
wheel with the flat, and fits the square
hole of the disk wheel over a permanent,
square-ended hub held on the regular
wheel by the wheel studs. A special pin
holds the wheel on the hub. As the car
starts, the first half turn of the eccentric
emergency wheel raises the flat tire, then
centers the emergency wheel on the hub
and automatically locks it there. There-

How it is used: The thin emergency wheel is removed
from the trunk where it is stored with the spare . . .

Square hole in sliding panel of emergency wheel is
fitted over square-ended hub. When locked on . . .

Behind this emergency disk wheel is a regular whee|
with o flat tire. The car will run perfectly on j

after the emergency wheel becomes a work-
ing wheel of the car. While the wheel] with
the flat continues to turn, its tire is held
safely off the pavement.

- .. and the hub cap is taken off wheel with the flat.
Note the square-ended hub held on by wheel studs

« .+« the car is ready to roll again. First half turn of
wheel lifts flat and centers emergency wheel (top)

.
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CAR WEIGHT
SUSPENDED | —_
HERE X

JACK BAR
SWINGS FREE

FRAME RESTS IN
DEPRESSION IN
BASE PLATE

R o v e

TIE CHAIN

NEW BUMPER JACK. Using a suspension
pont that is substantially higher than the
point of contact with the car, a bumper jack
produced by the Johns Manufacturing
Corp., of Dunellen, N, J., consists of a steel
A-frame on which rests a free-swinging jack
bar with a friction lifting unit. This con-
struction is said to give excellent stability,
nee the bar is free to swing in any direction
I compensate for any lateral movement
of the car due to changes in the spring sus-
pension while the car is being lifted.

EXTRA TRACTION for heavy trucks and farm
tractors may be obtained at will, through an
attachment for g pneumatic-tired wheel de-
signed by Sam R, Johnson, of Altamont, S.D.
Lugs spaced around it are normally held re-
tracted by coil springs. When the going is
hard through
mucky ground,
however, the
driver operates a
control that sets
the lugs in action.
One after another,
they emerge from
their sockets to
give a toehold in
the earth, and
then withdraw at
the top of the
wheel's revolu-
tion. This recipro-
cating motion
makes them self-
cleaning. To ob-
tain it, the lugs
are forced out-
ward against the
tension of their springs by piston rods in
contact with a fixed, eccentric cam, as
shown in the illustration. . :




1. SQUARE WHEELS WORK BETTER than round ones
in this system for use on rough terrain. The sharp-
cornered treads dig in on snow, mud, sond or steep
grades, providing increosed traction for trucks, tanks
and other military vehicles. At the same time, in-
self-leveling geometry provides a smooth

genious
Each wheel is driven by a

ride on even surfaces.

WHEEL SUPPORT
ATTACHED 10
TRUCl} BODY

DRIVEN
PINION
GEAR

SLOT IN

A=

WHEEL
CORNER ON AXLE SUPPORT W AFPTTRR

TIRE STAYS RIDES STAR-SHAPED  FLOATING
LEVEL WITH UP IN GEAR AXLE

FLAT SIDE storv ATTACHED RIDES DOWN
FOR SMOOTH TO WHEEL IN SLOT
RIDE

pinion gear engaging a star-shaped ring gear.
Mounted on a floating oxle, the whee! automatically
rides upward as the corners approach the ground
and downward as the flat segments come around.
This produces the effect of a round wheel with all
parts of the tread equidistant to the ground, thus
permitting the use of high speeds on a level terrain
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Garden Hose Makes Stu i
rdy T
For Wagons and Tricyzjleslres

Tires for wheels of children’
| ren’s wagor
(tixex:;y}fles c:;f} bec;nade from leng\tﬁioc?fsga:;d
| ose. First drill two small h 1 .
;;1:1 eiqliildlstant from a spoke a?xlgsﬁutl t}}::
se to the rim so the ends will
mark and cut holes in the h sonen
! : ' ose correspond-
ing with those in the rim. Fi it
. i . ly, insert
wire in the ends of the h o an
) ose aft
opflelmngs have been plugged Wit?l Scfrat;})l:
pud the wire through the holes in the hose
and rim, and twist it to draw the tire tight
Fred Pennoyer, Bremerton, Wash.

[ Glass tumblers that h
ave stuck togeth
may be separated by putting cold wag:eer elrl;

the top one and i !
warm water. sett.mg',t,he botpom one in
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