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[5 7] ABSTRACT 

A brake is provided which rapidly retards and stops 
the rotation of a basket in a centrifugal extractor when 
its door or cover is opened. A brake shoe is ?tted over 
a brake drum carried by a rotary shaft of the basket 
and securely held in position by its own elasticity. The 
brake shoe is provided with a projection with which a 
brake lever engages when the door or cover is opened, 
thereby applying the retarding force to the brake 
drum. In order to ensure the positive engagement of 
the brake lever with the projection of the brake shoe 
even when the door or cover is slightly opened and the 
force causing this engagement is small, means for in 
creasing or amplifying the stroke or displacement of 
the door or cover being opened is provided in a mech 
anism coupling the door to the brake lever, and the 
engaging surfaces of the brake lever and the projec 
tion of the brake shoe are inclined at about 15° in the 
direction of rotation of the brake drum. 

15 Claims, 4 Drawing Figures 
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BRAKE FOR CENTRIFUGAL EXTRACTOR 

The present invention relates to generally a centrifu 
gal extractor and more particularly a brake therefor. 
A brake must be provided in a home centrifugal de 

hydrator in order to retard and stop the rotation of a 
basket when a door or cover of the centrifugal extrac 
tor is opened so that the safeguarded operation may be 
ensured. In the prior art centrifugal extractors, the 
band brakes have been generally used, but they have a 
common defect that the braking of retarding force pro 
duced is in proportion to the force pulling the band so 
that it naturally follows that the band pulling force must 
be increased to increase the braking force. Since the 
band pulling force is generally so designed as to be pro 
duced in response to the movement or opening of the 
cover or door, the latter must be so designed as to pro 
duce the greater brake actuating force. In order to in 
crease the ef?ciency in extracting water from the 
washed clothes or the like in a basket, the recent trend 
is toward the higher and higher rotational speed of the 
basket, for example 3,000 rmp, so that the greater 
force is required to pull the brake band to retard and 
stop the rapidly spinning basket within for example 
seven seconds. Another defect of the band brakes is 
that a relatively greater displacement or stroke of a 
lever is required to apply a sufficient tension to the 
band or belt so that special displacement amplifying 
means must be provided so that appropriate tension 
may be produced even when the door is opened by two 
inches. 

In addition to the band brakes there are available 
other. mechanical and electromagnetic brakes which 
are more reliable in operation but they are too expen 
sive to be applied in the home centrifugal extractors. 
One of the objects of the present invention is there 

fore to provide a brake for centrifugal extractors which 
is simple in construction yet highly reliable in operation 
and inexpensive to manufacture. ' 

Another object of the present invention is to provide 
a brake for centrifugal extractors which can positively 
retard and stop a rapidly spinning basket within a short 
time in response to a small movement of the door or 
cover of the dehydrator. 
A third object of the present invention is to provide 

a brake for centrifugal extractors which is almost free 
from any failure and whose service life is longer. 
Brie?y stated, the present invention is characterized 

in that a brake shoe is ?tted over a brake drum carried 
by a shaft of a basket and securely held in position by 
its own elasticity and provided with a projection; a 
brake lever is drivingly coupled to a door‘ or cover in 
such a manner as to engage with the projection when 
the door or cover is opened and to disengage from the 
projection when the door or cover is closed; and the en— 
gaging surfaces of the brake lever and the projection of 
the brake shoe are inclined at an angle in the direction 
of rotation of the brake drum. 
FIG. 1 is a longitudinal side view with some parts 

shown in section of a centrifugal ‘extractor to which is 
applied the present invention; 
FIG. 2 is a schematic view illustrating a brake actuat 

ing system thereof; and 
FIGS. 3 and 4 are fragmentary views taken along the 

line III - III of FIG. 1 illustrating the brake applied and 
released respectively. 
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2 
Reference is now made to FIG. 1 of the drawing 

wherein a cylindrical vessel 11 for receiving water is 
mounted in a housing 10 in a manner well known in the 
art, and a basket 12 having a large number of perfora 
tions 14 formed in the peripheral wall thereof is su 
ported in the vessel 11 by a basket shaft 13. The basket 
shaft 13 watertightly extends downwardly through the 
bottom of the vessel 11 and is connected to a shaft 18 
of a motor 17 through a coupling 15 made integral with 
a brake drum 16. The basket shaft 13 is supported by 
a bearing (not shown) at the bottom of the vessel, the 
bearing in turn being supported by a bellows (not 
shown) which in turn is ?xed to the vessel 1 1 so that the 
vibration caused during- the operation may be pre 
vented from being transmitted to the vessel 11. These 
bearing and the bellows do not constitute the present 
invention and are well known in the art so that they are 
not illustrated in the drawing. 
Atthe top of the housing 10, a panel 20 which houses 

therein control units such as timer extends upwardly 
from the rear of the housing 10, and a knob 21 of a 
timer is disposed at the front surface of the panel 20. 
A door or cover 22 is hinged to the bottom of the panel 
20 so that it may swing opened through 90° to change 
the clothes or the like in the basket 12. A guide cover 
23 which de?nes an opening 24 is ?xed to the housing 
10 between the door or cover 22 and the vessel 11. 

- The motor 17 for spinning the basket 12 is supported 
by a plurality of springs 25 on a base 26 of a centrifugal 
extractor to isolate and prevent the vibration. Each of 
these springs 25 is interposed between the base 26 and 
an arm or bracket 27 which is welded to the casing of 
the motor 17 and extends radially outwardly, and con 
ventional spring seats are interposed between the 
springs 25 and the arms or brackets 27 and between the 
springs 25 and the base 26. As a consequence even if 
the motor 17 is inclined during operation‘, it may be re 
sorted to its normal position under the forces of the 
springs 25. An annular brake base 28 is securely ?xed 
to the upper surface of the motor 17 with three set 
screws 29, and the motor shaft 18 extends through the 
center of this brake base 28. The brake base 28 carries 
a wire holder 30, a lever 31 and a brake lever 32 (see 
FIG. 2). It is seen that the basket shaft 13 and the 
motor shaft 18 are inteconnected with each other 
through the coupling 15 with bolts 33 and 34. A brake 
shoe 35 comprising a steel belt is ?tted over the brake 
drum l6 and is securely held in position by its own elas 
ticity. A cable 36 for applying and releasing brake has 
the lower end of its core wire 37 connected to the lever 
31 and the upper end to a connecting rod 45 to be de 
scribed hereinafter after the cable 36 is extended up 
wardly through a space between the housing 10 and the 
vessel 11. Water extracted from the washed clothes or 
the like in the basket 12 and received in the vessel 11 
is discharged through a hose 38 which is coupled to a 
discharge port (not shown) in the bottom of the vessel 
1 1. 

' In FIG. 2 the brake base 28 and its associated parts ' 
are shown in a top view while a door hinge 40 and its 
associated parts are shown in a longitudinal sectional 
view in order to clearly illustrate the brake actuating 
system. As described hereinbefore the door or cover 22 
is ?xed to the panel 20 with the hinge 40 which in turn 
is ?xed to the housing 10 for rotation about a pin 41. 
The closed door or cover 22 is indicated by the chain 
lines while the opened door or cover by the solid lines 
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in FIG. 2. The extension of the hinge 40 beyond the pin 
41 terminates into a switch actuating lever 42 which is 
connected to the upper end of the connecting rod 45. 
‘The switch actuating lever 42 serves to actuate an actu 
ator 44 which in turn actuates a microswitch 43 in the 
panel 20 as will be described in more detail hereinafter. 
The upper end of the cable 36 is ?xed to a cable holder 
46 with setscrews 47 which in turn is ?xed to the hous 
ing 10. The wire holder 30 is securely ?xed to the brake 
base 28 with a screw 48 and a pin 49 which is securely 
held in position by a cotter pin 61, and is provided with 
a wire holding portion 50 which extends upwardly as 
shown in FIG. 1. One end of a return spring 51 is con 
nected to the end remote from the wire holding portion 
50 of the wire holder 30 while the other end to the 
lower leg of a U-shaped brake lever 32 to be described 
in more detail hereinafter. The lever 31 is roughly L 

Y shaped and is pivoted with the pin 49 at the bend. The 
core wire 37 is connected to the shorter arm 52 of the 
lever 31, and one end of a spring 54 is connected to the 
free end of the longer arm 53 while the other end of the 
spring 54 to the brake lever 32. The upper leg of the U 
shaped brake lever 32 which is made of steel is pivoted 
to the brake base 28 with a pin _55 which is held in posi~ 
tion by a cotter pin 60. An engaging portion 56 for en 
gagement with a brake shoe 35 is formed at the free 
end of the brake lever 32, that is the portion to which 
is connected the other end of the spring 54. A brake 
liner 57 made of for example an oil-impregnated asbes 
tos or the like is lined to the inner peripheral surface of 
the brake shoe 35 whose one end is struck out out 
wardly to form a projection 58. The engaging surface 
59 of the projection 58 which engages with the engag 
ing portion 56 of the brake lever 32 is so formed as to 
make a predetermined angle relative to the normal 
constructed at the engaging point as shown in FIG. 3. 
Next the mode of operation will be described. The 

washed clothes or the like are placed into the basket 
12, and an appropriate dehydration interval is selected 
by setting the timer by rotating the knob 21v after the 
door or cover 22 is closed. Then the motor 17 starts to 
rotate the basket 12. When the door‘ or cover 22 is 
closed, the switch actuating lever 42 is in the position 
indicated by the chain lines in FIG. 2 so that the actua 
tor 44 reminas in the upper position. Therefore the mi 
croswitch 43 is closed while the core wire 37 in the 
cable 36 is pulled upwardly so that the lever 31 is 
caused to rotate about the pin 49 in the counter 
clockwise direction. As a consequence the brake lever 
32 is caused to rotate in the counterclockwise direction 
about the pin 55 through the spring 54 against the re 
turn spring 51 so that as shown in FIG. 4 the brake 
lever 32 is disengaged from the projection 58 of the 

~ brake shoe. Therefore the brake shoe 35 is permitted 
to rotate together with the brake drum 16, that is no re 
tarding force is applied to the brake durm. 
When the door or cover 22 is opened in the middle 

of operation of the extractor, the switch actuating lever 
42 is displaced to the position indicated by the solid 
lines in FIG. 2 so that the actuator 44 returns to its nor 
mal position thereby opening the micro-switch 43. As 
a consequence the motor 17 is cut off from the power 
source because the microswitch 43 is connected in se 
ries to the motor 17. However, the rotary parts such as 
‘the basket 12 tend to continue their rotations due to 
their inertias. In this case the displacement of the 
switch actuating lever 42 permits the downward move 
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4 
ment of the connecting rod 45 to loosen the core wire 
37. Therefore the brake lever is caused to rotate in the 
clockwise direction about the pin 55 under the force of 
the return spring 51 so that the engaging portion 56 of 
the brake lever 32 engages with the projection 58 of the 
brake shoe 35 to stop it. Therefore even if there occurs 
the slippage between the brake liner 57 and the brake 
drum 16, the retarding force is applied to the-brake 
drum 16 from the brake shoe 35 which is elastically 
wrapped around the drum 16, whereby its rotation is 
stopped. When the brake lever 32 engages with the 
projection 58 of the brake shoe 35, the great impact 
would be produced between the engaging surfaces 
thereof, but the force is applied to the brake shoe 35 
in such a direction as to expand itradially so that the 
force which presses the brake liner 57 against the brake 
drum 16 is instantaneously reduced. As a consequence 
the slippage between the brake liner 57 and the brake 
drum l6is accordingly increased so that no great shock 
or impact will be exerted on the projection ,58 of the 
brake shoe 35. If the projection is formed on the other 
end of the brake shoe 35 in place of the end as shown 
in drawings, the force exerted from the brake lever 32 
to the brake shoe 35 will be applied in such a direction 
as to cause the latter to contract radially inwardly so 
that it will be tightly pressed around the brake drum 16. 
As a consequence the force acting on the engaging sur 
faces will be remarkably increased so that the strength 
of the projection 58 must be increased accordingly. 
Therefore the engaging projection is formed on the end 
shown in the drawing so that the engagement of the 
brake lever 32 with the projection 58 may cause the 
temporary radial outward expansion thereof. 
One of the requirements which must be ful?lled by 

the safety device for a centrifugal extractor is that even 
when the door or cover 22 is opened to such a small ex 
tent that a hand may be inserted between the door or 
cover 22 and the housing 10, the brake is positively ap 
plied to stop the basket 12 within a short time interval. 
Furthermore the perfect braking performance must be 
maintained as long as the centrifugal extractor is used. 
In short, the brake must be applied even when the front 
side edge of the door or cover 22 is opened or lifted by 
about two inches. In this case the displacement of the 
leading end of the switch actuating lever 42 is generally 
about 0.1 inch which is sufficient enough to make’ the 
microswitch 43 because the tolerance in displacement 
of actuator for making and closing the microswitches 
is generally about 0.1 inch. However, such small dis~ 
placement in not enough to actuate the prior art band 
brakes to produce the sufficient braking force. But ac 
cording to the present invention, the lower end of the 
core wire 37 is connected to the lever 31 which serves 
to amplify the displacement of the switch actuating 
lever 42, and the amplified displacement is further am 
pli?ed by the brake lever 32 so that the final displace 
ment of the leading end of the brake lever 32 may be 
come the order of one~half inch or more. However the 
force transmitted to the leading end of the brake lever 
32 becomes very small so that the leading end will be 
pushed away by the rapidly rotating projection 58 even 
if the brake lever tries to engage with the projection. 
To overcome this problem, the force of the return 
spring 51 vfor the brake lever 32 may be increased to 
impart the strong‘force to the lever 32 to cause it to ro 
tate in the clockwise direction. But this arrangement 
will inevitably increase the stresses exerted to various 
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component parts so that their mechanical strength 
must be increased accordingly. Therefore according to 
the present invention, the engaging surface of the pro 
jection 58 of the brake shoe is formed to make a prede 
termined angle relative to the normal of the brake 
drum as described hereinbefore. The engaging surface 
of the brake lever 32 is also inclined at the same angle. 
Therefore at the instant when the brake lever 32 en 
gages with the projection 58., a force to cause the brake 
lever to rotate in the clockwise direction is produced 
between the two engaging surfaces so that the positive 
engagement between the brake lever and the projec 
tion which is further aided by the force of the returning 
spring 51 may be ensured. As the angle 0 of inclination 
(see FIG. 3) is increased, the engaging force is in 
creased, but if the angle 6 is increased too much, there 
is a fear that the brake lever 32 will not disengage from 
the projection 58 of the brake shoe 35 even when the 
door or cover 22 is closed. Therefore the optimum en 
gaging angle 0 is between 10° and 20°. 
Another problem of the centrifugal extractor is that 

the great stress is exerted to the brake system when the 
door or cover is opened while the basket is spinning 
and closed again before the rotation of the basket is not 
completely stopped. That is, when the door or cover 22 
is opened, the brake lever 32 engages with the projec 
tion 53 of the brake shoe, thus producing the braking 
force, and is exerted with the component of force 
which causes the brake lever 32 to engage the projec 
tion 58. Therefore even when the door or cover 22 is 
opened, the brake lever 32 will not be disengaged from 
the projection immediately as shown in FIG. 4. The 
force for closing the door or cover 22 is increased in 
proportion to the ratio of the length from the pin 41 to 
the front edge of the door or cover to the length from 
the pin 41 to the leading end of the switch actuating 
lever 42, and is transmitted to the connecting rod 45. 
Therefore the core wire 37 is pulled upward with the 
strong force so that the excess stress is applied to the 
brake actuating system. To overcome this problem the 
present invention interposes the spring 54 between the 
lever 31 and the brake lever 32 so that the spring 54 
may extend under a predetermined degree of stress ap 
plied to theibrake actuating system to thereby prevent 
the excess stress from exerting to the system. Altema 
tively 'the spring 54 may be interposed between the 
connecting rod 45 and the core wire 37. It is of course 
necessary that the spring constant of the spring 54 is 
made greater than that of the return spring 51 so that 
the spring 54 may provide a sufficient shock absorbing 
function for the brake actuating system. 
Therefore when the door or cover 22 is opened, the 

core wire 37 and hence the connecting rod 45 are 
pulled by the return spring 51. The same is true when 
the door or cover is closed. Therefore the core wire 37 
and the connecting rod 45 smaller in diameter may be 
employed so that the inertia of the brake actuating sys 
tem may be decreased. As a consequence even when 
the door or cover 22 is rapidly opened and closed, the 
local stress can be minimized. Furthermore because of 
the spring 54, no excess force is exerted to the pins sup 
porting the levers so that no rattle will be produced 
even when the dehydrator-is used for a long time. 
The inner diameter of the brake shoe 35 is made 

slightly smaller than the outer diameter of the brake 
drum l6, and the brake liner 57 is lined to the inner 
surface of the brake shoe 35 so that the braking force 
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6 
maybe maintained almost constant even if the abrasion 
and wear of the brake liner 57 occur. According to the 
results of the experiments conducted by the inventors, 
it was found that the basket 12 can be stopped in about 
2 seconds even after the 6,000 repetitive tests. 
According to the present invention, the brake lever 

32, the lever 31, the wire holder 30, the spring 54 and, 
the return spring 511 are all mounted upon the single 
brake base 28 so that the previously preassembled and 
adjusted brake base assembly may be readily installed 
in the housing. Thus the centrifugal extractor in accor 
dance with the present invention is best adapted for the 
conveyor belt line production. 
What is claimed is: 
l. A centrifugal extractor comprising: 
article receiving basket means, 
housing means for housing the basket means, 
an access opening in said housing for providing ac 
cess to said basket means, 

door means for opening and closing said access open 
lng, . 

a basket shaft rotatable with said basket means about 
an extractor rotational axis, 

brake drum means carried by said basket shaft, 
brake shoe means ?tted over said brake drum means, 
projection means having a projection engaging sur 

face on said brake shoe means, 
said brake shoe means being secured to said' brake 
drum means such that said brake shoe means ro 
tates with said brake drum means in the absence of 
retarding forces on said projection means and such 
that said brake shoe means applies frictional brak 
ing forces to said brake drum means in the pres 
ence of retarding forces on said projection means, 

brake lever means having a brake lever engaging sur 
face, 

brake lever mounting means for mounting said brake 
lever means for movement between a ?rst non 
braking position with said brake lever engaging sur 
face away from the path of said projection engag 
ing surface and a second braking position with said 
brake lever engaging surface in the path of said 
projection engaging surface such that said brake 
lever engaging surface abuttingly engages said pro 
jection engaging surface to apply retarding forces 
to said projection means, 

and coupling means for coupling said brake lever 
means with said door means such that said brake 
lever means is automatically moved from said ?rst 
position to said second position in response to 
opening of said door means, 

wherein at least one of the brake lever engaging sur 
face and the projection engaging surface extend in‘ 
a plane parallel to said axis and inclined at an angle 
with respect to a radius of said brake drum which 
extends through said engaging surfaces when in the 
abuttingly engaged position so as to optimize the 
engagement of said engaging surfaces with one an 
other. 

2. An extractor according to claim 1, wherein said 
engaging surfaces extend parallel to one another at sub 
stantially the same angular inclination with respect to 
said radius. ' 

3. An extractor according to claim 2, wherein said 
angle between said radius and said engaging surfaces is 
between 10° and 20° in an angular direction with re 
spect to the rotational direction of said shaft so as to in 
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crease the locking action of said projection and brake 
lever means as compared to radially extending engag 
ing surfaces. 

4. An extractor according to claim 2, wherein said 
brake lever is engageable with said brake shoe means 
only at said projection engaging surface, and wherein 
said projection engaging surface extends only from a 
?xed circumferential position on said brake shoe 
means outwardly from said axis at said angular inclina 
tion with respect to said radius. ~ 

5. An extractor according to claim 4, wherein said 
angle between said radius and said engaging surfaces is 
between 10° and 20° in an angular direction with re- . 
spect to the rotational direction of said shaft so as to in 
crease the locking action of said projection and brake 
lever means as compared to radially extending engag 
ing surfaces. 

6. An extractor according to claim 2, wherein said 
coupling means includes only mechanical elements. 

7. An extractor according to claim 2, wherein said 
axis extends vertically. - 

8. An extractor according to claim 6, wherein said 
brake lever mounting means includes a pivotal connec 
tion of the brake lever means at a relatively ?xed part 
of said housing means, and wherein said coupling 

- means includes spring means for automatically pivoting 
said brake lever means to said second position when 
ever a cable operably connected with said door means 
is loosened by opening said door means. 

9. An extractor according to claim 5, wherein said 
coupling means includes only mechanical elements. 

10. An extractor according to claim 9, wherein said 
brake lever mounting means includes a pivotal connec 
tion of the brake lever means at a relatively ?xed part 
of said housing means, and wherein said coupling 
means includes spring means for automatically pivoting 
said brake lever means to said second position when 

8 
I ever a cable operably connected with said door means 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

is loosened by opening said door means. 
11. An extractor according to claim 6, wherein 

means for amplifying the displacement of said door 
means is inserted in said mechanical coupling means 
between said brake lever and said door means. 

12. In a centrifugal extractor having a clothes receiv 
ing basket, housing means for housing the basket in 
cluding an access opening providing access to said bas 
ket, door means to open and close said access opening, 
means mounting a basket shaft attached to said basket 
for rotation about a vertical axis, a brake arrangement 
comprising: a brake drum carried by said shaft; a brake 
shoe ?tted over said brake drum and secured in place 
by its own elasticity; projection means on said brake 
shoe; a brake lever having an engaging surface; me‘ 
chanical coupling means to couple said brake lever 
with said door means by shifting the engaging surface 
on said brake lever to engage with an engaging surface 
of said projection when said door means is opened, 
wherein both of the engaging surfaces of said brake 
lever and said projection are inclined at an angle rela 
tive to the normal of said brake drum in the direction 
of rotation of said brake drum. ' 

13. A brake as set forth in claim 12 wherein said 
angle between said engaging surfaces of said brake 
lever and said projection and said normal is 10° to 20°. 

14. A brake as set forth in claim 12 wherein a spring 
is interposed in said mechanical coupling means be 
tween said brake lever and said door means to relax the 
excess local stress applied to said mechanical coupling 
means. 

15. A brake as set forth in claim 12 wherein means 
for amplifying the displacement of said door or cover 
is inserted in said mechanical coupling means between 
said brake lever and said door means. 

* It * * 1k 


