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(57) ABSTRACT 

A roller equipped with a speed controlling mechanism 
for use in a roller conveyor having a group of many 
free rollers in alignment between frames. The motion 
of an article being conveyed on the rollers is trans 
mitted to the inside of the roller and operates a 
generator as the roller is turned. If desired a speed 
change mechanism can be provided. The electromo 
tive force generated by the generator is supplied to an 
electromagnetic brake, by which electrical braking 
force is produced to effect regularion of the speed 
control of the roller. 

5 Claims, 8 Drawing Figures 
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ROLLER PROVIDED WITH SPEED 
CONTROLLING MECHANISM FOR ARTICLES 
BEING CONVEYED ON A ROLLER CONVEYOR 

This invention relates to a roller which is used for a 
conveyor, such as a free roller conveyor or the like. 
More specifically, this invention relates to a roller by 
which speed control of articles being conveyed is ef 
fected by their movement on the slanting conveyor so 
as to prevent collision between articles or collision of 
articles with a terminal stopper, wall, etc. of the con 
veyor. 
Although various suggestions have been made for 

speed controlling apparatus for a slanting type free 
roller conveyor, the fact is that the art has been unable 
to obtain satisfactory results from the conventional 
type speed controlling apparatus because of the dif 
ference in weight between articles to be conveyed and 
other factors. In the conventional roller conveyor, for 
instance, rollers are provided with a mechanical brake 
the braking force of which is kept as a constant coeffi 
cient and therefore the travelling speed of each article 
is not always constant due to the difference in weight 
between articles to be conveyed or other factors. Thus, 
in some cases article s stop outside the fixed position 
and in the case where an article to be carried is heavy, 
the desired braking cannot be obtained and a result, the 
article may overrun and dash violently against a wall, 
stopper, etc. This involves a danger of the article being 
broken. Moreover, even if the conventional roller con 
veyor is equipped with an apparatus for regulating the 
braking force, when light-weight articles and heavy 
weight articles are conveyed together on it, collisions 
between articles or excessive intervals between articles 
will take place and smooth conveying of articles cannot 
be obtained. 

With the above disadvantages of the conventional 
roller conveyor in view, the present invention has for 
an object to convey articles at a fixed speed on the con 
veyor, irrespective of the weight of articles to be car 
ried and other factors, by generating automatically a 
braking force which corresponds with each article 
being carried. ' '. 
The nature and advantages of the present invention 

will be understood more clearly from the following 
description made with reference to the accompanying 
drawing, in which: 
FIG. 1 is a side elevation of a roller conveyor using 

rollers provided with the speed controlling apparatus 
according to the present invention. 

FIG. 2 is a plan view of the roller conveyor shown in 
FIG. 1, in which on the left side of line X- X there is 
shown a part of the conveyor using short rollers and on 
the right side is shown a part of the conveyor using long 
rollers (FIG. 1 is an embodiment in which both long 
rollers and short rollers are used). 
FIG. 3 is a longitudinal sectional view of a roller ac 

cording to the present invention. 
FIG. 4 is a cross sectional view of the roller shown in 

FIG. 3, taken on line IV - IV. 
FIG. 5 is a cross section of a frame, taken on line V 

- V in FIG. 3. 
FIG. 6 is a longitudinal sectional view of a different 

embodiment of the roller conveyor according to the 
present invention. 

FIG. 7 is a detail, on an enlarged scale, of the shaft 
portion of the roller conveyor shown in FIG. 6. 
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2 
FIG. 8 is a detail, on an enlarged scale, of the brake 

disc portion of the roller shown in FIG, 6. 
In the drawing, parallel frames A are provided as part 

of a free roller conveyor. Many free rollers 1 are sup 
ported rotatably between these frames A at fixed inter 
vals in such a manner that the rollers are at right angles 
to the direction in which articles are conveyed. Sup 
ported rotatably at the desired position (for example, at 
an intermediate position of the conveyor or at a posi 
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tion near the terminal of the conveyor) are rollers 2 en 
closing therein the speed controlling apparatus accord 
ing to the present invention. The above-mentioned free 
rollers have the desired length, i.e., they can be a long 
roller the length of which corresponds to the distance 
between parallel frames A as shown on the right side of 
line X - X in FIG. 2 or a short roller the length of 
which corresponds to the distance between the frame A 
and a supplementary frame as shown on the left side of 
line X - X in FIG. 2. A free roller conveyor compris 
ing a group of rollers supported between frames A as 
mentioned above in use is tilted sidewards, where 
necessary, so that goods G to be carried on the con 
veyor do not run off the conveyor sideways. Rollers ac 
cording the present invention can be interposed as 
desired between conventional rollers, without making 
any modification in the roller conveyor itself. 

In FIG. 3, an outer shell of the roller 2 according to 
the present invention comprises an inner cylinder 2c, a 
main body 2b with a small gap between itself and the 
inner cylinder 2c, and a rubber cover 2a (in some cases, 
the surface of the rubber cover is made rough to 
prevent slipping). Both ends of said main body 2b are 
supported by bearing stands 3a and 3b, on the inside of 
which are fitted bearings B on bearing shafts 4a and 4b. 
Fitted on the inside of these bearing shafts 4a and 4b 
are support shafts 5a and 5b to support the roller 2. End 
portions of these support shafts 5a and 5b are mounted 
in the frame A. The support shafts Sa and 5b are urged 
to project at all times outwardly from both end surfaces 
of the roller 2 by means of springs Sa and Sb so that 
when the support shafts are pressed inwardly, the end 
surface of the roller 2 and the outer end surface of the 
support shaft are on almost the same plane. The springs 
Sa and Sb are supported respectively between a cavity 
provided at the inner central part of the support shaft 
5a and the end surface of a motor M and between a 
cavity provided at the inner central part of the support 
shaft 5b and the bearing shaft 4b. Provided at the inner 
end of the support shaft 5a (or both support shafts 5a 
and 5b) is an engaging flange 4d, to which the bearing 
shaft 4a is non-rotatably connected. One or more flats 
5c (refer to FIG. 5) are provided at the periphery of the 
outer end of said support shaft 5a, and the outer end 
portion of the support shaft Sa is fitted non-rotatably in 
a hole la made in the frame A and having a shape cor 
responding to the shape of the shaft. The engagement 
of the support shaft 5b with the frame A and the spring 
support system are the same as in the case of the sup 
port shaft 5a and the frame A. Provided between the 
bearing stands 3a and 3b are a generator M, which can 
be a DC or AC generator, an electromagnetic brake 
portion and a planetary gear means. The series of ele 
ments comprising the support shaft 5a, the bearing 
shaft 4a, the generator M, an internal gear 6, an elec 
tromagnetic iron core 13a and an electromagnetic coil 
13b, is fixed in the inner cylinder 2c mounted in the 



3,713,521 
3 

main body 2b. Both ends of the inner cylinder 2c are 
fixed relative to bearing shafts 4a and 4b, which are 
supported non-rotatably in frames A through the sup 
port shafts Sa and 5b. A brake disc 13c is movably 
mounted in the inner cylinder 2c and is urged by a 
spring S away from electromagnet coil 13b and core 
13a. This brake disc 13c is slidably mounted on engage 
ment member 13d which is mounted on the motor shaft 
Ma. On the portion of the member 13d on the other 
side of the brake disc 13c from the generator M is a 
secondary solar gear 9b and a shaft 9c extends from the 
gear 9b. Lead wires L connect the terminals Ta and Tb 
of the generator M in series with the electromagnetic 
coil 13b. In addition the wires L. can extend through the 
cavity of the support shaft 5a to the outside of the roller 
and be connected to a variable resistor (not shown in 
the drawing but which can be provided on the main 
body of the free roller conveyor), so as to regulate the 
braking force according to the change of resistance of 20. 
the variable resistor. It is possible to omit the lead wire 
L, the resistor, etc. in some cases. Instead of the varia 
ble resistor, a limit switch or other various detecting 
and measuring apparatuses. R can be connected to the 
end of the lead wires L to detect the revolving condi 
tion of the roller 2 when articles pass thereover or, in 
some cases, to detect and measure the weight, speed, 
etc. of articles passing thereover from the number of 
revolutions of the roller or to confirm the actual 
passing of the article. In addition, the operation of vari 
ous apparatuses connected to said conveyor can be car 
ried out by the combination of relays, limit switches, 
etc. . . . . . . 

The roller 2 having the afore-mentioned construc 
tion is provided at the right place among a group of rol 
lers on the free-roller conveyor, for example, at places 
where braking of articles being conveyed is required, 
with conventional rollers 1 at the other place. Ac 
cordingly, when an article being conveyed on free rol 
lers comes to a roller 2 equipped with the speed con 
trolling apparatus according to the present invention, 
the roller 2 turns in response to the speed of the article, 
whereupon a planetary gear 8a supported on an axle 7a 
mounted on bearing stand 3b, so that it revolves as it 
runs around the inside of internal gear 6 and also 
revolves on its own axis, engaging with the primary sun 
gear 9a on shaft. 9c. A planetary gear 8b supported on 
an axle.7b. projecting from plate 9d connected to the 
primary sun gear 9a, runs around the inside of the inter 
nal gear 6 and also revolves on its own axis, turning the 
secondary sun gear 9b, which revolution is transmitted 
to the generator shaft Ma to generate power. Elec 
tromotive force generated between terminals Ta and 
Tb of the generator M is supplied to the electromag 
netic coil 13b to magnetize the electromagnetic iron 
core 13a. The brake disc 13c on the engaging member 
13d revolves with the motor shaft Ma, and is drawn 
against the compression spring S by the force of iron 
core 13a against the core 13a depending on the current 
generated and hence the magnetic force in core 13a. 
Thus it acts as brake and reduces the speed of rotation 
of the secondary sun gear 9b. 
The speed increasing apparatus comprising the 

above-mentioned planetary gears, etc. may be omitted, 
and instead the revolution of the roller can be trans 
mitted directly to the generator. FIG. 6 shows this em 
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bodiment, wherein the revolution of the roller is trans 
mitted to the generator M, through the medium of a 
simple transmitting mechanism 8, without using the dif 
ferential gear mechanism as shown in FIG. 3. 
According to the present invention, the motion of an 

article to be conveyed is used to generate electricity by 
the speed controlling apparatus enclosed in the roller 
and the electricity is used to actuate magnet means. 
Therefore, the roller according to the present invention 
does not need a power supply from the outside, braking 
force is increased inside the apparatus according to the 
present invention by power which is generated in 
response to the weight and transferring speed of each 
article to be conveyed and therefore a braking force ac 
cording to each article is obtained and thus braking is 
made accurate. The roller according to the present in 
vention can easily be used on a conventional free roller 
conveyor, with no particular modification. Since the 
mechanism of the apparatus is contained entirely 
within the roller, it has the advantage that it requires no 
outside actuation for it to function. 
What is claimed is: ' ' . . . 

1. A speed controlling roller for a roller conveyor 
having a plurality of free rollers mounted between 
parallel frames, said speed controlling roller compris 
ing an outer shell, an electrical generator mounted 
within said outer shell and having an element fixed rela 
tive to the rotation of the roller, rotation transmission 
means coupled between the outer shell and having 
another element of the generator for transmitting the 

... rotation of the outer shell due to the movement of arti 
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cles over the outer shell as they move along the con 
veyor to the generator and driving the generator, and 
magnetically actuated brake means within said shell 
electrically coupled with said generator and acting on 
said outer shell for braking said shell in response to 
voltage generated by said generator as said outer shell 
is rotated. 

2. A speed controlling roller as claimed in claim 1 in 
which rotation transmission means is a planetary gear 
means for reducing the speed of the rotation of the 
outer shell before it is transmitted to the generator. 

3. A speed controlling roller as claimed in claim.1 
further comprising lead wires extending from said 
generator to outside of said roller for attachment to 
further electrical control means, whereby the further 
control means can be actuated according to the current 
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generated in said generator. W . ... . . . . . . . . 
4. A speed controlling roller as claimed in claim 1 in 

which said roller has bearing shafts at each end thereof, 
support shafts slidably mounted in said bearing shafts 
and for mounting on the parallel frames of the con 
veyor to support the roller thereon, and spring means 
between the inner ends of the support shafts and the 
bearing shafts urging said support shafts out of the 
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bearing shafts. . . . . 
5. A speed controlling roller as claimed in claim 1 in 

which said brake means comprises an electromagnetic 
coil, a magnetic core magnetized according to the cur 
rent in said electromagnetic coil, and a brake disc of 
magnetic material fixed to the rotating parts of said 
roller and movable toward and away from said mag 
netic core, and spring means engaging said brake disc 
and urging it away from said magnetic core, whereby 
the spring means normally keeps the brake disc out of 
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contact with said magnetic core, and upon generation 
of a current in said generator which is supplied to said 
electromagnetic coil, the braking disc is drawn into 
contact with said magnetic core against the action of 
said spring means. 5 
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