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New Hoop Cycle
Hits Lively Clip
A LARGE rubber-tired hoop

is both tbe body and tbe trac-
tion wheel for pn unusual ve-
hicle recently completed by
Julius Rose, i CtenOate, N. y.,
auto mechFnic. Fitted witb a
diminutive front wbeel steered
by means of bandlebars, as
sbosr at tbe right, the curi-
ous cycle is powered by a gas_
olme eng-ine placed be-
tweeD the oDerator's
legs. Tbe malbine is
said to travel up to fff-
ty miles an houi and to
run 250 Eriles on one
galloD of gas.

Jul iur  Rolr  td ing hi r  aoio l
cyclc.  l t  molct  250 mi lc on
only o gol lon o{  gorol inc
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Engine Runs on Acetylene
with New Corburetor

RUN NrNc an internal-combustion
motor oD acetylene, a ga.s geDerated
from calcium carbide and water, i.u-
stead of on gasoline, is made poe-
sible by a special carburetor per-
fected after seventeen months of
experimental work by Herma.D
Pederson, of Brooklln, 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
bours and thirty-five min-
utes on acetylene produced
from fuel that cost only
twenty-three cents, com-
pared with a run slighuy
more than half as long
when tbe motor operated
on a gallon of gasoline
tbat cost eigbteen cents.
Pederson believes that hie
carburetor will ultimately
make acetylene replace
gasoline as a motor fuel.

poe Scr.  $79

Engine cquipped lo burn occly lcnc,  v i th gos gcncrolor  in lhc bocl-
ground. The spccio l  corburc lor  i r  rscn in lhc rmol lcr  phologroph
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Self-lnslqlling Snow Chsins for Tires
Most people don't think about

snou, in August, but truck drivers
who plan ahead will never again
have to install ehains 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.

Lou Nackos, marketing direc-
tor for Onspot, said a driver can
acti\ 'ate the Swedish-developed
chains in less than two seconds -
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.

The Onspot device consists of a
hard rubber disk with six chains,
each about 13 inches long, spaced
equally around its circumference.
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
down onto the inside of the tire on
about a 40-degree angle. As the tire
rotates, the disk turns and throws
each of the lengths of chain under
the tire. When you no longer need
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 ehains except in deep snou,.
"Bul they are safer than regular
chains because they wil l 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 bv the California Highway Pa-

trol. The concept won't work on au-
tomobiles yet because there is not
enough clearance underneath the
vehicle.
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Mechanics
a portion of the rim is deflected radially
inward by contact with an obstacle, the
knoils) in the atfected spoke(s) slide radial-
ly inward along the slot(s).

As shown in Figure 2, the rim includes
thin inner and outer hooos of rnolded rein-

' : { ' ' : ,1: ' .ma)tr ]5qgFi ]q: : : . j . . . ! . ] :n.q.$ iG*.af f i l#s iB!al tapj* lcemnr@forcedp|ast ic ,p|usane|astomeric inter .

'.,'lSelf'Damping Sprung Wheel trjJffif,'.y-"1tr-'il:'9flff
The rim deflects in the vicinity of the contact with the ground or floor. $|1,?""#tm'*]S;?ffit ffi

,1." w1

M arshall Space F light Center, Alabama ed on the tabs. Where part of the tire and
rim are deflected inward, the outer hoop

The selfdamping sprung wheel prwides example, when a rigid wheel on a spring is loaded in compression, the inner hoop
a shock-absorlcing suspension for a wheel- suspension encounters an obstacle, the is loaded in tension, and the elastomeric
chair, reducing the user's discomfort when entire wheel is pushed upward, and the intermediate hoop is loaded in shear. The
traversing rough terrain or obstacles. A pair top of the wheel can make contact with shear deformation of the elastomer ab-
of selfdamping sprung wheels are installed lhe user's arm. In addition, the handryheel sorbs the energy stored in the bending of
in place of the conventional large rear portion vibrates along with the rest of the the rim, thereby providing damping.
wheels of a standard wheelchair, which wheel; this makes it difficult fr/r the User An alternatile version of the wtreel could
the user then operates in the conventional to grasp and apply brce to the handrtreel. be designed for a bicycle. The tire-retain-
manner. In contrast, the selfdamping sprung wheel ing tabs and wheelchair tire would be re

Other types of shock-absorbing suspen- * does rpt rise and hll in its entirety; the only placed by a conlinuous-slrip relainer and
sions are not suitable for wheelchairs. For part that deflects is a portion of the rim pneumatic tire, the handwheel and its

in the vicinity of the contact with the floor, mounting fixtures would be deleted, the
ground, and/or obstacle. stiffness of the rim would be changed to

The wheel includes a central hub that accommodate greater speeds, and the
turns on conventional bearings, with radial hub would be modified to accommodate
spokes extending from tne hub to a flexi- bicycle-style bearings and brk mounting.
ble rim (see Figure 1). The handwheel is lhrb nork uas dme W Bnre +lleddedon
attached to the spokes near their outer o/ Marchall Space Fllght Conler. For fur-
ends. A slot in the outer end of each spoke ther informatbn, Circle 27 on the ISP 8e-
accommodates the radial sliding of a cylin- quest Cad.
drical knob attached to a rim conneclor lnquiries concerning rights for the com-
tang. ln the normal undeflected condition, mercial use of this inrrention should be ad-
the rim spring-loads every cylindrical knob dressed to the Patent hunsel, Marshall
radially outward against a cwer plate, Space Flight Centerfsee pgefr]. Refer
which retains the knob in the slot. When to MFS-28632.

Elastomeric
Intermediate
Hoop

Thln Outer
Hoop

Gaps Between
Tabs Make Rim
Moro Flsxlblo

Tirs

Figure l. The Knob Slldes In the Slol to ac-
commodate detlection of the rim.

70

Figure 2. The Rlm Includes Inner and Ouler Hoops that bend when an obstacle ls en-
countered. The shear deformation of the elastomeric hoop between them absorbs energy.
Thus, the lhree hoops act together as a damplng spring. i

NASA Tech Briefs, January 1993



n l.f
: :  I | ,

o f B * t

5
i

. j

3Fl

* i  i ; u ,
r*i 

*:j t, *rr

t ,
(

r i ' {,d
d

-l
Ilr
-
I I

0

=gt
n

tr
I I
I
d

oq,
=
rF
-
(D
G
T

={
I

-
-l
-
atA
- a

I
.,

:  r .  =  : - - :  =  ' -  \  laD

;:==;:72*ii li;i
!'+,':=;iir=g ;tii
i -.-zi==:r=rt i;rs
;  i ;  .  =z  ? iV :  E ; i  *
= . =z + ? =' 'r-i= 

:.3
=-  - i ' '  = ' = : ; l ;  z  i =?+
7= ; ,-'i= +zai ;:3f

. +72-
: ; = 4 -: =  - :- ; i -

E r ! l
i i 5 ;
? 1 ; '
-  :  = c

,_?.12
:  r : ;
; L ! ;
"  -=*a
l t / -
= a -
t a  = ) .

-  g 1

F : : -

; ? ;

i

t
t
t
I
I' l '

iiil
r r g

iif
lil

r

7 = l . a  i Y - = . ,

= l i ; i z = ' : i i i
l 4 = , - t 7 ? ? t - 1 1
; " ; - _ ; - l : E x . - L

> : , V i - :  r t ;  . 7 7 :? 7 ; ' 1 , , i 7 . 2 : -
- : - = : . i r ' - _ -

i : i l ? t Z i i = 3 - ? -
=  ? '  z  = ? -  ) . =  i  :  =
"  = - ' =  7  - - - 1

= z  :  -  :  - :  n  " =

7 i : t i :  i r i  i ;
1  =  a  '  -  -  -  a  C - , =
a -  = + i  : .  = -

: ; - l = 1 i  ? g : l :

ry

$
N.

I
i

+ t - l.t i,+ -l'
: t
, 1  . l' I t  

{

, . !
I t
i
l
t
{

i .

t.

t' 1.

_ )
I
Hr
ctl
G)
I
rr+l

f
t

I

I
I
a

? 8ri
I

I
a

I
f
t

i t f
l ; i
lr

Ir

itii



i t

: i i : ' :;?,,1 i t: ;.;,7i1?Ii7:t2=ii ; i i
| :t:i,t ' i i i l. i"i: ' z:,:?):rv7 ;ti
:1,: rtr:i :i i.1:1 ;t;;r1.;t , :t;
1 l ; i : : t , i  = : , t ; ; ,  +z ; tz= , i  :  ; :?

7 .  : 1 .  i = ' .  - ;  1 1 =  = .  |  ,  -  i = i  a j  i  + +  L  i l ;

' r r  i

= - - : : u - =  _ :  : :  :  - - - - a = =  
= t  : - - 1

; ' - + , -  = , - ?  - . ;  ; - =  ;  = l  ^ - - = -  =  :  ? ' i \ ' :  =  
? : ' t -

i  t , ,  a . , , :  1 ;* :  | . ,_= :  = I  i  :  )=:=, i :7==.,  i2=_
at  l r ' - . i ' ,  i  ,  = . :  I  i  =  a7: i  i :  : :  _  ==; :  : : :
: : .  :  ? ; ' . : . :  =  - . ' l r ' ,  = : - = l  = . 1 :  i ; : i  i . ' ,
= l :  i  : . , - , , ' =  t i  - t r  1 = i  - i : : u l t  . i :  Z : :
i , .  _  . . = : ,  . - , , . :  _ 1  t  

) i ; 1  :  i i  : 1  r . , .  ; - .
: -  : :  t  . - i . .  i '  :  -  ,  = i : , '  . : ;  = ;  l ' I  i  - - f  i
: ; . = . ; . i -  ; = : - = r ;  a i 4 1 - = :  =  l , -' = . , = . = : '  - . . : + : :  ? = ; o - : ;  i ' = i . i
:  - ;  .  . 1 : , ,  - .  , . :  = 1 i . i  : ; - ? ? ? : i  ; .  . l l

a  = ^

l ' . . ' -
l : ;

FgFF
F3?E
.rl .r E
o o  o

- D

E s "
i E  ?

a =  A l
\ < = I

; i E
E . d
a
=.
(D

= -
-a A,
j *

* i i
=€
- ( D
ta, =
. D V '

; E E
r ! ( D

o .\)

!

D
=

=r
t\l
I

-

c"
=
l'rl
=

=
qr
I

rrl
rrl
t-

-{
-
r-

=,

=,
ct)

I

-{

cta
trt
t-
Tl

!

o
tl
.
t

C l ' {

E ' O
F( l t
ti

.gs,
5 3  -
I a  u

=FEg
i l l s
1ss *?fs+
F g ;  ' .

ls# i
''*a*;i',1

t
.. t!' L

. . i ?
' r ' ' 'e ' '  

' l  
i

" i  r ' ' . .  i 1 '' .  i t  . l  , , .

i ."'
:a El^:&. Xt

. t ,

i r  ru b

ta

.{r
]^, _it
- I I  , I

:- t-
I r r

t .  FFT
H r t U =

CD E=
F I -

= et=
I L '  H
-, 

r 
I

! t

* e' 
'r$L 

&i



E$,
United States Patent uer
Ilon

t r r t  31876,255
[45]  Apr.  8,  1975

I54I  WHEELS FoR A COURSE STABLE
SELFPR,OPELLING VEHICLE MOVABLE IN
ANY DESIR.ED DIRECTION ON THE
GROUI{D OR SOME OTHER BASE

[76] Inventor: Bengt Erland llon, Stromkarlsvagen
43.  l6 l  38 Bromma. Sweden

t22l  F i led:  Nov.  13,  1972

t2 l  I  Appl .  No. :  305,887

P;  301/5  R
B60b l9/00
280/DrG. 7:

30s/50

t s o  l References Cited
UNITED STATES PATENTS

3.71f9 .947 211974 B lumr ich . . . . . . . .  30 l /5  p

Prinnry Ercnriner-M. Henson Wood. Jr.
Assi s ta nt E.uant in er-Reinhard J. Eisenzopf
Attornet, Age,tr, or Firm-lohn J. Dennemeyer

I s 7  ] ABSTRACT

15 Claims. 6 Drewln3 Figrorts

A wheel for a course stable se lfpropelling vchicle, hav-
ing a centrc part rotatable aboqt an axii and a olural-
ity of ground engaging mcans rotatably mounted on
the centre part about the pcriphcry thcreof. Each
ground- engaging means being an elongated roll having
its surface convexly vaulted in longitudinal dircction
and being mounted with its axis exrending obliquely
with respect to the axis of rotation of the ccntre part.
The spacing between thc rolls and the angle between
the longitudinal axes of the rolls and the ixis of rota-
tion being selected so that thc rolts define together an
unbroken wheel periphery, sccn from a point on an
extension of the axis of rotation.

I+
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t54] O}IITIDIR,ECTIONAL }VHEEL

175 j Inventor: Joscf F. Blumrich, Huntsvil le, Ala.

t73l Assignee: The United States of America as
represented by the Administrator of
the National Aeronaulics and Space
Admini-slrstion, Washington, D.C.

l22l Filetl: Apr. 17, 1972
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Assistanl Examiner-John A. Pekar
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[ 5 7 ] ABSTRACT

The apparatus of the invention consists of a wheel

having a hub *'ith radially disposed spokes which are
provided with a plurality of circumferential rim seg-
ments. These rim segments carry, betr,r'een 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 dianreter.
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 r inr element in a direct ion of movement
perpendicularly lateral to th€ normal plane of rotation
and movement of the wheel. This affords the wheel
omnidirect ional movement.

5 Claims, 4 Drawing Figures
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The newest wheet; Spo*es of elastic sprttll stoa/ allw its rim to f old

around obslacles, rettling ov?r ttromaiilmaa;r,him ol air'

&2,  *E : ' .= ,gg t  Eg
6  ! . 2  = =  :  x  r u

E; :€:  EZ=78
f  E  2 r ' i " e E 3 1
x; EE z 7t,-*= z
7?r : :zzz71E +

' . . -  a  e -  F  a ==  ? . = : b ( e - = ' - 1 " r Z *
,?:7i78 '=4 r,  = = ?
" ; ' - a = z Z : s 2 E E E1 ;  g  b "  i a ? = ! : t n: - c F  a ' - ; - 4 4 6 . t' . t - ? , i ,  ? Z  t r . v  0 ,

man conceived. At last,
however. a retired railroad
researcher lrom Great
Malvern, England, has I

succeeded in reinventing
the wheel, and he says
that his new version could
revolutionize the world
ol transoort.

The new wheel is befter I
according to inventor SYd-
ney Jones, because its rim
folds around obstacles in ils
path, conforming to theil
shape and rolling over them
as if on a cushion of air. He
explains: The spokes of the
wheel and its rim, d tire, are
made ol elastic sPring steel.
Whenever the wheel hits a
sharp curb or step, th€ elas-
ticized spokes above lh€
road bend like a knee, and
the tire conforms lo the
shape of the ground. Thus
molded, the tire can roll over
the angular surface as easilY

ufi eelchairs and strdtchers
Eecause of its ability to
negotiale rough or muddy
land, the wheel might also
be appropriate lor tractors or

lunar exPloration vehicles'
Jones has even installed the
new wheel on a motorlzed
wheelbarrow that he hoPes
will take some ol the back-
breaking effort out of hts
gardening. - lvor Smullen

prototype transmlsrlon 3Y3tom
could ehllt tranrPortatlon
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A metal prototype of a transmission that could change the drive
systems of everything f rom drill presses to earth movers has been
built and refined for use on a standard bicycle frame. The system
was built under the sponsorship of the Utah Innovation Center, ,
Salt Lake City, by funds from the National Science Foundation.
The inventor, Robert Williams, said his beltdriven transmissions
can replace the chain, derailer, and gears on today's lO*paed'
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 occurvertically within the pulleys themselves as the ring of.
engagers on which the belt rides expands or contracts. Potentiall
applications include motor driven vehicles, industrial conveyor
systems, and machine tools. ,*l '
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gik"" Breezes Along with soil ond Propeller
PREVAILING winds are haraessed bv

a French cyctist who has nttea iris
bicycle with a sai l .  l lounted behind
the saddle, the canvas opens out like
a clamsbell  to t&ke advantage of a fol-
lorving breeze. For travel ing against
the wind, an odd four-blat led propeller,
extending in front of the handlebars
and geared to the sprocket ,*.heel, sup-
O,.T:r" the- conventional chain drive.
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"P INWHEEl . "  T IRES tha t  sp in  in  the  s l ip  s r ream
as a  p lane contes  in  fo r  a  land ing  mean longer  t i re
life and smoother landings. Rubber-ancl--fabric
,ins attached to ute side walls open to catch the
wind  end s ta r t  the  whee l  tu r l r ing ,  u ren  c lose  in  the
upper  par t  o f  t l r c  reyo lu t ion .  By  ge t t ing  the  whee ls
up near ly  to  the  la r r r i ing  speed o t  the  p lane,  th is
p lan  e l im ina tes  the  burn ing  and sc l r f l i ng  tha t  re^
su l t  when t i res  a re  je rked f ronr  a  s tands t i l l  to
high speed in a few seconds. The B. F.. Goodrich
Co)npany devc loped ure  se l f -s ta r t ing  t i res ,  oDe o f
which is seen in i lre photograph above.
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NEW BNAKE CIUTCHES NOAD
when lowered In lront of r€at
wheels, whlch roll upon lt to a
standstill end drag the apronllho
pad on the pavement. Destgn€d
as an emergency brake, this ln.
Vention by Arch Robert Jackron.
Shavertown, Pa., Eupplements th6
regular brake equlpment standard
on motor cars. It consists of a.rc-
shaped leaf sprlngs to which lr
secured L rubber mat, the bottonr
surface of which is corrugated to
provlde triction on the pavement.
For use on icy road Eurlace8 In
winter, calk8 are provided, extend-
tng through the rubber. A epecial
hand lever beside the driver con-
trols the raising and lowerlng ol
the brakes through co.bleg extend-
ing to transverse bars that hold
the mats ready tn position.

Tlrn Sectlonc Save Flnts. Topre-
vent accidents caused by sudden Ure punc-
tures or blowouts, Morrh and Leo Frankol,
of Los Angeles, Callf,, have patented a tlrc'that ls dlvided into elght Eeparate segments,
eech of whlch must be lndlviduaUy punc-
tured to ceuse complete detlation. When
one legment ls punctured, the adJointng
ones expand to ill ln the apace, permltting:
.the tire to continue In normal operatlon.
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lhc lrirbco llro
Hane-Er ik  Hansson has taken a
serious stab at reinventing the wheel.
His design, a non-pneumatic compos-
ite wheel developed in Sweden, is

claimed to have low rolling resistance,
little external noise, and taut steering
response. And although the car may
app€ar 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-€xtreme low-profile
tire," says Hansson.

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

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 c,ounter hydroplaning, as
do small holes in the outer rim be-
tween the lines of the tread blocks.

"Our design concentrates tire defor-
mation from wheelJoading 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
area than the usual oval one.

"In lab tests we've measured rolling
resistance at up to 30 pertent lower
than a pneumat ic  t i re , "  he says.
'That's because our composite materi-
al has much less internal damping
than mbber, which absorbs consider-
able energy as it's repeatedly com-
pressed and released."

Unfortunately, the low damping of
the composite wheel causes tire rribra-
tion to reach the car body, creating
high internal noise. To counter this, a
modified suspension is now being fit-
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WHEEL SUPPORI
ATTACHED TO
TRUCK BODY

sl,oT lN
WHEEL

ENGINE
ORTVEN
PINION
GEAR

SlAR.SHAPEO FLOATNG
GEAR AXI,E
ATTACHED RIDES OOWII
TO WHEEL IN SIOT

AXLE
RIDES
U P  I N
SLOT

SUPPORT
CORTIER ON
TIRE STAYS
LEVEL WITH
FLAT SIDE
FOR SM@TH
RID€

l .  S O U A R E  W H E E L S  W O R K  B E T T E R  l h o n  r o u n d  o n e r

i .  ih i r  ry r t . -  {o r  use  on  rough le r rc in '  The shorp-

c o r n e r e d  l r e o d s  d i g  i n  o n  s n o w ,  m u d '  s o n d  o r  t l e e p

groa; i -p ro" ia i tg  in . r "o , "d  l roc l ion  fo r  t ruc ls '  tonkr

J ^ d  o i h " ,  m i l i t o r y  " e h i < l e : .  
A t  t h e  r o m e  l i m e '  i n '

q e n i o u s  r e l f - l e v e l i n g  g e o m e t r y  p r o v i d e r  o  t m o o l h

i i d "  o n  
" " " n  

s u l o c e r .  E o c h  w h e e l  i :  d r i v e n  b y  o

_€F-

p i n i o n  g e o r  e n g q g r n g  o  : l o r ' s h o p e d  r i n g  9 e o , r '
tn . r^ i "a" " .  

o  f lo "o t i .g -o t l " '  rhc  whee l  ou lo rno t ico l l y

r i d e s  u p w o r d  o l  l h e  c o r n e r t  o p p r o o c h  l h e  g r o u ' d

o n d  d o w n w o r d  o s  t h e  f l o t  s e g m e n l i  c o m e  o r o u - d

T h i r  p r o d u c e r  t h e  e f i e c t  o f  o  r o u n d  w h e e l  w i t h  o l l

D o r t r  o f  l h e  t r e o d  e q u i d i r t o n t  l o  l h e  g r o u n d '  t h u s

i " r - i t t i n g  t h e  u s e  o f  h i g h  s p e e d r  o n  o  l e v e l  l e r r o i n

Garden Hose Makes Sturdy Tires
For Wagons and Tricyi les

.Tires for s'heels of chi ldren's \ \ ,agons andt: ' icy.cles can be made f i .om length! or.; ; ;_
den hose..First dr. i l l  tru",-rU f,ui; .";"f i .
l im equidistant from a spoke 

""a-tT 
t i i"

nose to the l . im so the ends rvi l l  meet. Then
mark and cut holes in the hose .;;;;*;;;:
ing u'itl those in the rim. fi""Uv,-i"r.it
wire in the en& of the hor. ;ft.; th;
op:.nilgs have_ been plugged *itf, ."."pr.
pull the wrre through the holes jn the hose
and run, and trvist it to draw the tire tieht.

Fred peruroye., Bremertoi,-W;;il.

OGlass tumblers that have stuck togetJrer
may.be separatd by putting 

"oia 
*"'*-il

rne top one and setting the bottom one in
warm water.
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