
,_ -. 
-·~ , 

.~· .... -· 

1 

WHEEL 

200106100-1 
D_ 2 OCT 2001 

BACKGROUND OF THE INVENTION 

This invention relates to a wheel. More spe-

5 cifically, this invention relates to a wheel which can 

easily go up and down stairs .. 

The Japanese Unexamined Patent publication No. 

301459/Hl (1989} discloses a wheel which is capable of 

going up and down stairs (hereinafter ref erred to as 

10 "prior art 1). 

Fig. 10 is schematic views of a wheel 100 of 

the prior art 1. The reference numeral 110 is a cart. An 

axle 111 is secured horizontally to a lbwe~ part of the 

cart 110. A wheel 100 is journaled on each end portion· of 

15 the axle 111 so as to be freely rotatable. 

The wheel 100 has a cross-shaped rotator 104, 

which is journaled freely rotatably on the axle 111. The 

rotator 104 has four rollers 108A, 108B, 108C, and 1080, 

each roller journaled on one of the four tips of the ro~ 

20. tater 104 so as to be freely rotatable . ... , 
Accordingly, as the rotator 104 of the wheel 

100 rotates on the axle 111, the rollers 108A to 1080 re,;: 

volve around the axle 111. 

Referring to Fig. 10, the movement of the wheel 

25 100 going up stairs will be described next. · 

The letter "A" indicates the riser of the first 

step of a stairway; "B" the tread; "C" the top corner. 

As shown in Fig. 10(!), while the cart 110 is 

moving on the surface of a road, . the rollers 108A and 

30 108B roll on the road surface and the rollers lOSD and 

108C are positioned above the rollers 108A and 108B, re­

spectively. 

As shown in Fig. lO(I), when the cart 110 

reaches a stairway, the front lower roller 108B comes in 
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contact with the riser "A" of the first step. 

As shown in Fig. lO(II), when the cart 110 is 

pulled up forward, the wheel 100 turns forward about the 

roller 108B, which remains pressed against the riser "A" 

5 of the first step, for the rotator 104 is rotatable on 

the axle 111. Accordingl~, the front upper roller 108C 

moves onto the tread "B" of the first step beyond its top 

corner "C". 

As shown in Fig. lO(IiI), when the cart 110 is· 

10 further pulled up forward, the roller 108C rolls forward 

on the tread "B" and the roller 108B rolls on the riser 

"A" upward. 

Thus, th~ rotator 104 can be turned on the axle 

111 and pulled up forward, and hence the wheel 100 and 

15 the cart 110 can be pulled up forward. 

As shown in Fig. lO(IV), when the cart 110 is 

still further pulled up forward, the roller 108B goes be­

yond the top corner "C" and gets onto the tread "B". 

Thus, the whole wheel 100 and hence the cart 110 get onto 

20, the tread "B" of the first step . .... 
As described above, the wheel 100 of the.prior 

art 1 can go up a stairway by turning the rotatbr 104.on 

the axle 111 and rolling the front lower roller and the 

front upper roller on the riser "A" and the tread "B", 

25 respectively, of each step. 

The Japanese Unexamined Utility Model publica­

tion No. 191669/857 (1982) discloses another wheel which 

is capable of going up and down stairs (hereinafter re­

ferred to as "prior art 2"). 

30 Fig. 11 is schematic views of a wheel 120 of 

the prior art 2. The wheel 120 comprises a rectangular 

rotary plate 124 and four rollers 128A, 128B, 128C, and 

1280 which are supported by brackets at the four corners 

of the rotary plate 124. Each of the four sides 125 of 
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the rotary plate 124 is concaved in an arc-like shape. 

In the same way as the wheel 100 of the prior 

art 1, the wheel 120 gets on a step by putting the front 

upper roller 128C on the tread "B" of the step and roll-

s ing it on the tread "B" forward and, at the same time, 

rolling the front lower roller 128B upward on the riser 

"A" of the step. Although the rotary plate 124 i~ differ­

ent from the rotator 104 of the wheel 100 in shape, the 

principle of the wheel 120 is the same as that of the 

10 wheel 100. 

The wheels 100 and 120 of the prior arts 1 and 2 

have the following shortcomings (1) to (4). 

(1) In case of the wheel 100 of the prior art 1, 

when the rotator 104 turns about the roller 108B, the 

1!:) roller 108C comes in contact with the tread "B" at a 

relatively high speed, as shown in Figs. lO(I) and 

10 (II) . Accordingly, when the· roller 108C bumps against 

the tread "B", it gives rise to a large shock. Thus, the 

cart 110 is exposed to large shocks and vibration while 

20 it is pulled up the stairway. The goods-in the cart 110 

may be damaged. In addition, the hands pulling the cart 

110. are exposed directly to the unpleasant vibratio.n of 

the cart 110. 

(2) The wheel 100 of the prior art 1 cannot be 

25 pulled up a stairway without risers "A" because it cannot 

be turned about the roller 108B to put the roller 108C on 

the tread "B". Even if the roller 108C can be put on the 

tread "B", the roller 108B cannot goes up toward the 

tread "B" because there is not a riser "A" for the roller 

30 108B to roll on. 

(3) In case of the wheel 120 of the prior art 2, 

because each of the four sides of its rotary plate 124 is 

concaved in an arc-like shape, the roller 128B can be 

raised by leaning the side 125 on the top corner "C" of a 
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step and turning the rotary plate 124 forward about the 

top corner "C" even if the stairway· has no risers "A", as 

shown in Fig. 11 (II). However, in order to pull up the 

roller 128B onto the tread "B", the wheel 120 has to be 

5 moved by sliding the side 125 on the top corner "C". Be­

cause the side 125 has no guiding function, there occurs 

large resistance between the wheel 120 and the stairway. 

Accordingly, ·although the wheel 120 can be pulled up a 

stairway without risers "A", it requires large force to 

10 pull the cart up the stairway. 

15 

(4) In case that the wheel 120 of the prior art 

2 is pulled up a stairway with risers "A", a side 125 is 

slid on the top co.rner "C" of each step and the front 

lower roller 128B 

''C" of said step. 

com.es in contact with the top corner 

At this time, .if the center of the 

front lower roller 128B is lower than the tread "B" of 

said step, the front lower roller 128B runs almost hori­

zontally into the riser ."A" of said step and its horizon­

tal movement ceases. Accordingly, when the front lower 

20 roller 128B runs into the riser "A" of said step, it ... 
· .... 

causes a large shock. The goods in the cart may be ~am.-

aged by the shock and vibration. In addition, the hands 

pulling the cart are exposed to the vibration of the 

cart. 

25 Besides, the horizontal component of the pull 

force is wasted, just used to bump the front lower roller 

12SB against the riser "A" of said step. Only the verti­

cal upward component of the pull force is made use of for 

raising the center of the front lower roller 128B above 

30 the tread ~B" of said step. Thus, it requires large force 

to pull the cart up the stairway. 

In accordance with the above, the object of the 

present invention is to provide a wheel which enables us 

to carry a movable body. equipped with two uni ts of the 
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wheel easily up a stairway, even without risers, with 

small pull force, causing small shocks and vibration. 

SUMMARY· OF THE INVENTION 
According to · the first aspect of the present 

invention, there is provided a wheel comprising (i) an 

axle secured to a movable body, (ii) a rotator journaled 

on the axle so as to be freely rotatable and h~ving at 

least three apexes disposed rotationally symmetrically 
10 around the axle, and (iii) rollers, each roller being 

15 

mounted on one of the apexes of the rotator so as to be 

freely rotatable. Each side between apexes of the rotator 
is provided with· a guiding surface which has small fric­

tional resistance and is ·slidable. 

According to the second aspect of the present 

invention, there is provided the wheel of the· first as­

pect ~herein each guiding surface is conbav~d in an arc­
like shape. 

According to the third aspect of the present 
20, invention, there is provided the wheel of the first or 

second aspect wherein (i) the point of intersection of 

each guiding surface and the periphery of one of the two 

rollers defining said guiding surface is positioned out­
side of the straight line which extends from the center 

25 of the roller to be tangent to the periphery of the other 

roller from the outside of the wheel and (ii) the angle 

between each end portion of each guiding surface and the 

straight line which is, at the point of intersection of 

said end portion of said guiding surface and the periph-

30 ery of the roller corresponding to said end portion, tan­
gent to the periphery of the roller is small. 

The advantages offered by the first aspect of 

the present invention are as follows. While the movable 

body equipped with two units of the wheel of the inven-
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ti on is moved on the surf ace of a road, two rollers of 

each wheel roll on the road surface. Accordingly, the 

movable body can be moved smoothly on the road surface. 

When it comes to a stairway, by putting the forward-

s facing guiding surface of the rotator of each wheel into 

contact with the top corner of each step and pulling up 

the movable body forward, the rotator of said wheel can 

be slid on the top corner of said step and moved upward, 

for said guiding surface are slidable and ~as small f ric-

10 tiopal. resistance. Therefore, even if the stairway is of 

a no-riser type, by putting the forward-facing guiding 

surface of the rotator of each wheel into contact with 

the top corner of each step, the movable body can be car­

ried up the stairway .with re la ti vely small force. Mor·eo-

15 ver, every time the movable body climbs a step, the rota­

tor of ea.ch wheel turns by the central angle between 

rollers to face its next guiding surface forward so that 

it can be put into contact with the top corner of the 

next step. Thus, the movable body can be carried up the 

2~ stairway step by step successively. 

The advantages offered by the second aspect of 

the present invention are as follows. Because each guid­

ing surface of each wheel is concaved in an arc-like 

shape, the angle between the tangent to the point of said 

25 guiding surface where it is in contact with the top cor­

ner of a step and the tread of the step is small. There­

fore, the component of the pull force to pull the rotator 

up forward is large. Accordingly, the movable body can be 

carried up the stairway with relatively small pull force. 

30 In addition, because the rotator of each wheel turns 

about the top corner of each step, the. distance between 

the front upper roller of said wheel and the top corner 

of said step becomes small and, hence, the turning speed 

of the front upper roller of said wheel becomes small. 
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Accordingly, the shock to be caused by putting the front 

upper roller of each wheel on the tread of each step can 

be reduced. Moreover, because the cbntact point between 

the top corner of each step and a guiding surf ace of the 

5 rotator of each wheel moves backward on said guiding sur­

f ace while said rotator turns forward continuously about 

the top corner of said step, the front upper roller of 

said rotator can be put on the tread of said step without 

causihg a large shock. Thus, the movable body can be car-

10 ried up the stairway step by step smoothly and succes­

sively, causing relatively small shocks and vibration. · 

The advantages offered by the third aspect of 

the present invention are as follows. While the front up­

per roller of each wheel is pulled up forward onto the 

15 tread of the next step and rolling forward on the tread, 

the front lower roller 0£ said wheel is pulled upward and 

29. 

the point of intersection of the guiding surf ace between 

the front upper and lower rollers and the periphery of 

the front lower roller is drawn toward the top corner of 

the next step. When the point of intersection of said 

wheel comes in contact with the top corner of the next 

step, the center of the front lower·roller of said wheel 

is positioned higher than the top corner of the next 

step. Accordingly, the horizontal component of the pull 

25 force applied to the movable body acts to turn the front 

lower roller of said wheel upward about the top corner of 

the next step. Thus i compared with the force otherwise 

necessary to pull up the front lower roller of each wheel 

onto the next step, it can be pulled up with smaller 

30 force. Moreover, because the front lower roller of each 

wheel turns forward when it comes in contact with the top 

corner of the next step, the shock can be reduced. In ad­

dition, each guiding surface of each wheel connects 

smoothly with the peripheries of the rollers defining 
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said guiding surface. Therefore, the shock and vibration 

to de caused by the front lower roller of each wheel corn­

ing in contact with the top corner of the next step can 

be reduced and said fro·nt lower roller can be moved 

5 smoothly from the riser to the tread of the next step. 

According to the invention in a fourth aspect, there is 

provided a wheel-like c?,pparatus rotatable about an axle 

and comprising a plurality of rolling members supported 

10 at the periphery of the apparatus and a plurality of 

guiding surfaces disposed between adjacent rolling mem­

bers wherein the guiding surfaces intersect the rolling 

members at an obtuse angle. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the invention will now be de­

scribed by way of example, with reference to the accompa­

nying drawings, in which: 

2~: Fig. 1 is a schematic illustration of an em-

25 

bodiment of wheel 10, in service, of the present inven­

tion; 

Fig. 2 is a side view of the wheel 10 of Fig. 

1; 

Fig. 3 (I) is a front view of the. wheel 10 of 

Fig. 1 and Fig. 3(II) is a sectional view taken along the 

arrowed line II-II of Fig. 3(I); 

Figs. 4 and 5 are illustrations to show the 

movement of the wheel 10 of Fig. 1 going up a stairway; 

30 Fig. 6 is an enlarged view of the wheel 10 of 

Fig. 5 (IV); 

Fig. 7 is illustrations to show the movement o·f 

the wheel 10 of Fig. 1 going up a stairway without ris-

ers; 
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Fig. 8 shows the guiding surface 12s, in an­

other shape, ~f the wheel 10 of Fig. 1; 

Fig. 9 shows the guiding surface 12s, in still 

another shape, of the wheel 10 of Fig. l; 

5 Fig. 10 is the i.llustrations of the wheel 100 

10 

of the prior art 1; and 

Fig. 11 is the illustrations of the wheel 120 

of the prior art 2. 

DETAILED EXPLANATION OF THE INVENTION 

Referring to the drawings, a preferred embodi­

ment of the present invention will now be described. 

In Fig. 1, the reference numeral 1 indicates a 

movable body. The movable body 1 is fitted with a pair of 

15 wheels 10. Various articles such as suitcases, baby car-

29 . .... 

riages, carts including old-people's carts, robots; chil­

dren's bags, and so on can be fitted with wheels 10. 

The movable body 1 is not limited to the above 

articles. 

As shown in Figs. 1 and 2, the wheel 10 com­

prises an axle 11, a rotator 12, and rollers 13A, 13B, 

13C, and 13D. 

The axle 11 will be described first. 

The axle 11 is a rod-like axle member and is 

25 secured to an appropriate part, for example a bottom 

part, of the movable body 1. A pair of rotators 12 is 

journaled on the axle 11 at both its ends so as to be 

freely. rotatable. 

Alternatively, the axle 11 may be journaled 

30 freely rotatably in the movable body 1 and the pair of 

rotators 12 may be fixed to the axle 11. 

Further alternatively, a pair of right and left 

axles may be secured to the right and left sides of the 

bottom part of the movable body 1. 
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Now the rotator 12 will be described. 

The rotator 12 is a plate-like member made of, 

for example, plastic or nylon. 

Any other materials can be used for the rotator 

5 12 as far as they slide smoothly on the top corners "C" 

of steps and make small noise when they come in contact 

with them. 

The rotator 12 has four apexes as seen in the 

direction of the axle 11. The four apexes are disposed 

10 90° apart from one another and at the same distance from 

the axle 11. 

The rotator 12 may have three or more apexes, 

including four, which are disposed rotationally symmetri­

cally, that is, at equal angular intervals around the ro-

15 tator 12 and at the same distance from the axle 11. 

As shown in Figs. 2 and 3, each of the four 

sides between apexes is concaved in an arc-like shape to 

constitute a "guiding surface" 12s which is mentioned in 

the claims of the present invention. Each guiding surf~ce 

20. 12s is even and smooth. In addition to the smooth shape 
..•. 

of the guiding surfaces 12s, the rotator 12 itself is 

made of one of the above materials. Therefore, the fric­

tional resistance between a guiding surface 12s and the 

top corner "C" of a step is· small while the former is 

25 sliding on the latter, as described later in detail. 

The shape of the guiding surface 12s may be in 

other shapes. 

Fig. 8 shows the guiding surface 12s in another 

shape. A plurality of protrusions 12t is formed on the 

30 guiding surface 12s, the former extending though the 

length of the latter. 

Fig. 9 shows the guiding surface 12s in still 

another shape. Each of the four sides between apexes of 

the rotator 12 is fitted with a slider 20, which has a 
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plurality of protrusions 12t extending through its length 

and is secured to said side by screws, thus the slider 20 

constituting the guiding surface 12s. 

Any materials can be used for the slider 20 as 

5 far as they slide smoothly on the top corners "C" of 

steps and make small noise when they come in contact with 

them. 

Besides, sliders 20 can be changed when they 

have worn out. Accordingly, wheels equipped with sliders 

10 20 have a long service life. 

Referring to Fig. 2, the rollers 13 will be de­

scribed below. 

As shown in Fig. 2, each apex of the rotator 12 

is provided with a roller 13, which is freely rotatable. 

15 Each roller is a cylindrical member made of, for example, 

plastic or nylon. When the wheel 10 travels on the sur­

face of a road, the rollers 13 are.used.· 

As seen in the direction of the axle 11, the 

. point of intersection 13e of a guiding surface 12s and 

29. the periphery of one of the two rollers 13 defining the .... 
guiding surface 12s is located outside the straight line 

F which extends from the center 13p of the roller. 13 to 

be tangent to the outer portion of the other roller 13. 

Besides, as seen in the direction of the axle 

25 11, each guiding surface 12s is formed so as to cross, at 

a small angle, the periphery of each of the two rollers 

13 defining said guiding surface 12s. In other words, 

each end portion of each guiding surf ace 12s is near par­

allel to the straight line which is tangent, at the point 

30 of intersection 13e, to the periphery of the roller 13 

corresponding to said end portion of said guiding surf ace 

12s~ 

Thus, each guiding surface 12s . connects 

smoothly with the peripheries of the two rollers 13 de-
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fining it as seen in the direction of the axle 11. 

As the wheel 10 is given the above configura­

tion, its fou.r rollers 13 revolve around the axle 11 

while its rotator 12 is rotating on the axle 11. 

5 Now the workings and the effect of the wheel 10 

will be described. 

As shown in Fig. 1, the movable body 1 fitted 

with a pair of wheels 10 at its bottom moves (in the di­

rection of "a") . when its handle is pulled horizontally 

10 (in the direction of "K"). As the lower rollers 13A and 

13B of each wheel 10 roll on the road surface "R", the 

resistance while the wheels 10 are moving on the road 

surf ace "R" is reduced. Thus, by applying small pull 

force to the movable body 1, . the wheels 10 can be moved 

15 smoothly on the road surf ace "R". Meanwhile, the other 

two rollers 130 and 13C of each wheel 10 are positioned 

above the rollers 13A and 13B, respectively. 

Figs. 4 and 5 shows the movement of the wheel 

10 going up a stairway. Only the wheel 10 is shbwn, the 

20 movable body 1 omitted. 
~--.'. 

25 

As shown in Fig. 4 (I) , when the movable body 1 

(not shown) reaches a stairway, the front lower roller 

13B comes in contact with the riser "A" of the first 

step. 

As shown in Fig. 4(II), when the movable body 1 

(not shown) in the state of Fig. 4 (I) is pulled up for-

ward, the rotator 12 turns forward about the front lower 

roller 13B, for it is freely rotatable on the axle 11. 

While the· rotator 12 is turning about the front lower 

30 roller 13B, the latter remains pressed· to the riser "A". 

Accordingly, the guiding surface 12s on the roller 13B is 

brought into contact with the top corner "C" of the first 

step. 

As shown in Fig .. 4 (III), when the movable body 
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1 is further pulled up forward, the guiding surface 12s 

slides on the top corner "C" of the first step. Thus, the 

movable body 1 (not shown) can be pulled up forward to­

gether with the wheel 10. 

The rotator 12 is made of a material of small 

frictional resistance. In addition, because the guiding 

surface 12s is concaved in an arc.,.like shape, the angle 

between the tangent to the point of the guiding surface 

12s where it is in contact with the top corner "C" of the 

10 first step and the tread of the first step is small. 

Therefore, the component of the pull force to pull the 

rotator 12 up forward is large. Accordingly, by applying 

relatively small force to the movable body 1 to slide the 

guiding surface 12s on the top corner "C", the movable 

15 body 1 can be pulled up. 

In addition, because the guiding surface 12s of 

the rotator 12 is concaved in an arc-like shape, the ro­

tator 12 turns about the top corner "C" while the guiding 

surface 12s is sliding on the top corner "C". Because the 

20. distance between the top corner "C" and the roller 13C is 

small, the turning speed of the roller 13C is small. 

Moreover, because the rotator 12 moves forward, 

its point of contact with the top corner "C" moves back­

ward on the guiding surface 12s and the rotator 12 turns 

25 forward continuously about the top corner "C". 

Thus, the roller 13C can be moved forward to 

put it on the tread "B", causing only a small shock; 

As shown in Fig. S(IV), when the movable body 1 

(not shown) in the state of Fig. 4(III) is further pulled 

30 up forward, the roller 13C rolls on the tread "B" and the 

contact point between the guiding surface 12s and the top 

corner "C" moves further backward on the gui~ing surface 

12s until the point of intersection of the guiding sur­

face 12s and the periphery of the roller 13B comes in 
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contact with the top corner "C". 

Fig. 6 is an enlarged view of the wheel 10 of 

Fig. 5(IV). As shown in Fig. 6, the point of intersection 

of the guiding surface 12s and the periphery of the 

5 roller 13B is lower than the straight line which extends 

from the center of the roller 13B to be tangent to the 

bottom of the roller 13C. 

Therefore when the roller 13B comes in contact 

with the top corner "C", the center of rotation "CP" of 

10 the roller 13B is positioned above the top corner "C". 

Accordingly, the horizontal component of the force pull­

ing up the movable body 1 forward acts ·to the roller 13B 

to turn it upward about the top corner "C". Thus, with 

relatively small force, the roller 13B can be pulled up 

15 onto the tread "B". 

20. 

The roller 13B turns forward when it comes in 

contact with the top corner "C". On the other hand, the 

guiding surface 12s connects smoothly with the periphery 

of the roller 13B. 

Therefore, the shock and vibration when the 

roller 13B comes in contact with the top corner "C" are 

reduced, and the roller 13B moves smoothly from the riser 

"A" to the tread "B". 

If the guiding surface 12s connects smoothly 

25 with· the periphery of the roller 13B but their point of 

intersection is above the strait line which extends from 

the rotational center "CP" of the roller 13B to be tan­

gent to the bottom of the roller 13C, the rotational cen­

ter "CP" of the roller 13B is positioned below the tread 

30 "B" when the roller 13B comes in contact with the top 

corner "C". Thus, the roller 13B runs into the riser "A" 

horizontally, causing a large shock. Besides, the hori­

zontal component of the force pulling up the movable body 

1 forward cannot be made use of to turn the roller 13B 
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upward about the top corner "C". 

While the wheel 10 is pulled up from the road 

surface onto the tread "B" of the first step, the rotator 

12 turns by 90°, or the central angle between apexes of 

5 the rotator 12. 

Because the rotator 12 is provided with a guid­

ing surface 12s on each of the four sides, the guiding 

surf ace 12s between the rollers 13C and 13D faces forward 

on the first step. Thus, while the wheel 10 is going up 

10 the stairway, one of the four guiding surfaces 12s faces 

forward on every step. Accordingly, by putting the for­

ward-facing guiding surface 12s into contact with the top 

corner- "C" of the next step and pulling up the movable 

body 1 forward on every step, the wheel 10 repeats the 

15 above movement. Thus, the movable body 1 can be pulled up 

the stairway step by step successively. 

As described above, by applying small pull 

force to the movable body 1 and sliding guiding surf aces 

12s of the rotators 12 of the wheels 10 on the top corner 

20. "C" of each step, the movable body 1 can be pulled up 

onto said step together with the wheels 10. Besides, the 

movable body 1 can be pulled up a stairway step by step 

smoothly and successively, causing only small shocks and 

vibration. 

25 Moreover, the shock and vibration to be caused 

by the rollers of the wheels 10 coming in contact with 

the top corner "C" of each step can be reduced, and the 

rollers can be moved smoothly from the riser "A" to the 

tread "B" of each step. 

30 Furthermore, the movable body 1 can be pulled 

up a stairway step by step successively. 

Now the movement of the wheel 10 going up a 

stairway without risers will be described. 

Fig. 7 is an illustration to show how the wheel 
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10 goes up a stairway without risers. As shown in Fig. 7, 

in front of a step without a riser "A", the wheel 10 can­

not be turned forward about the front lower roller 13B. 

However, if the step is lower than the front 

5 upper roller 13C, the guiding surface 12s between the 

rollers 13B and 13C can be put into contact with the top 

corner "C" of the step. 

10 

In this case, by putting the guiding surface 

12s between the rollers 13B and 13C into contact with the 

top corner "C" of the step and pulling up the movable 

body 1 (not shown) forward, the wheel 10 can be slid up-

ward on the top corner "C" . Thereafter, by sliding the 

guiding surf ace 12s on the top corner "C" and turning the 

rotator 12 about the top corne·r "C", the wheel 10 can be 

15 pulled up onto the tread "B" of the step, as in the case 

of a step with a riser. 

As described above, the movable body 1 can be 

pulled up a stairway without risers "A" together with the 

wheels 10 by sliding guiding surfaces 12s of the wheels 

20 10 on the top corner "C" of each step. Besides, the force 

necessary for pulling up the movable body 1 can be re­

duced, and the shock or vibration at each step can be re­

duced. 

The invention may be embodied in other specific 

25 forms without departing from the spirit or essential 

characteristics thereof. The above embodiment is there-· 

fore to be considered in all respects as illustrative and 

not restrictive, the scope of the invention being indi­

cated by the appended claims rather than by the foregoing 

30 description and all changes which come within the meaning 

and range of equivalency of the claims are therefore in­

tended to be embraced therein. 
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WHAT WE CLAIM IS: 

1. A wheel comprising: 

an axle secured to a movable body; 

a rotator journaled on the axle so as to be 

5 freely rotatable and having at least three apexes dis­

posed rotationally symmetrically around the axle; and 

rollers, each roller being mounted on ohe of 

the apexes of the rotator so as to be freely rotatable, 

each side between apexes of the rotator being 

10 provided with a guiding surface which has sma.11 fric­

tional resistanc~ and is slidable. 

2. A wheel as claimed in claim 1 wherein each 

guiding surface is concaved in an arc-like shape. 

· 3. A wheel as clai~ed in claim 1 or 2 wherein 

15 (i) the point of intersection of each guiding surface and 

the periphery of one of the two rollers defining said 

guiding surface is positioned outside of the straight 

line which extends from the center of the roller to be 

tangent to the periphery of the other roller from the 

20 outside of the wheel and (ii) the angle between each end 

portion of. each guiding surface and the straight line 

which is, at the point of intersection of said end por­

tion of said guiding surface and the periphery of the 

roller corresponding to said end portion, tangent to the 

25 periphery of the roller is small. 

4. A wheel-like apparatus rotatable about an 

axle and comprising a plurality of rolling members sup­

ported at the periphery of the apparatus and a plurality 

of guiding surfaces disposed between adjacent rolling 

30 me~ers wherein the guiding surfaces intersect the roll­

ing me~ers at an obtuse angle. 
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