&
a:;;\
. « s HEEKTERY w
NS ENVENNEN
I:-‘*‘Q‘D. .'t‘ “q :&\‘:\\\5
}“l:l LY : "-:-‘
- - L L.

(12) (19) (CA) Brevet-Patent

> I"'.‘: “:‘.';.::.:::.:{::u;;i X Y
OPIC SRR Y N CIPO
RV N A
OFFICE DE LA PROPRIETE SRR SR 4 CANADIAN INTELLECTUAL
INTELLECTUELLE DU (CANADA } PrROPERTY OFFICE 2 126 800
! (11) 21) (C) 4o 9

22) 1994/06/27

43) 1995/10/01
(72) SHAANAN, GAD, CA 45y 2000/10/31

(73) SMARTCUP MANUFACTURING INC., CA

51) Int.C1.> A47J 31/40

30) 1994/03/30 (08/220,153) US
54) INFUSEUR A CAFE

54 BREWER

I

!
f
|
R

(57) A brewer for providing a single cup of coffee which comprises an outer cylindrical tubular member having an open
top and a platform formed on the top. A slidable second cylindrical tubular member reciprocates within the first tubular
member along the axis thereof and 1s provided with a gasket at the top thereof 1n sealing contact with the mner surface
of the first tubular member. A permanent filter 1s provided at the top of the second cylindrical tubular member. A fixed
piston head 1s located within the second cylindrical tubular member and 1s fixed relative to the first tubular member.
A wiper 1s provided on the top platform of the first tubular member such that when the filter 1s 1n 1ts uppermost position,
the wiper can be activated to clean the coffee grounds from the filter. A pour spout 1s provided 1n the second cylindrical
member which communicates with the fluid once the pour spout 1s above the level of the piston head. In operation, the
filter moves downwardly towards the piston head such that air passes upwardly through the water and coffee grounds
on the filter to agitate the mixture and then upwardly towards the top of the first tubular member such that a negative
pressure 1s created between the filter and the piston head to draw the solution through the filter and eventually out by
means of the spout i the wall of the second cylindrical tubular member.

I*I Industrie Canada  Industry Canada
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Abstract of the Disclosure

A brewer for providing a single cup of
coffee which comprises an outer cylindrical tubular
member having an open top and a platform formed on the
tOp . A slidable second cylindrical tubular member
reciprocates within the first tubular member along the
axis thereof and is provided with a gasket at the top
thereof 1n sealing contact with the inner surface of
the first tubular member. A permanent filter is pro-
vided at the top o0of the second .cylindrical tubular
member. A fixed piston head is located within the sec-
ond cylindrical tubular member and is fixed relative to
the first tubular member. A wiper is provided on the
top platform of the first tubular member such that when
the filter i1s 1in its uppermost position, the wiper can
be activated to clean the coffee grounds from the fil-
ter. A pour spout 1s provided 1in the second
cylindrical member which communicates with the fluid
once the pour spout 1s above the level of the piston
head. In operation, the filter moves downwardly
towards the piston head such that air passes upwardly
through the water and coffee grounds on the filter to
agitate the mixture and then upwardly towards the top
of the first tubular member such that a negative pres-
sure 1s created betWéen the filter and the piston head
to draw the solution through the filter and eventually
out by means of the spout 1in the wall of the second
cylindrical tubular member.
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The present invention relates to brewers,
and more particularly, to a brewer capable of making at

least a single cup of beverage from fresh, infusible,
ground alimentary material, such as coffee.

Heretofore, many attempts have been made to
produce a single cup of freshly brewed coffee by perco-
lation. This 1is particularly relevant in the case of
automatic dispensing machines. Examples of prior art
brewers 1include U. S. Patent 3,552,976, King, 1971.
The brewer 1in accordance with King '976 requires a
porous support with a continuous band of filter paper
passing over the support and an upper reciprocating
tube which clamps the filter paper band in place on the
support and acts as a receptacle for the coffee grounds
and the hot water. A piston in a cylinder below the
support draws the water under negative pressure through
the filter paper band, and the brewed coffee flows
through a spout in the side of the cylinder. '

In U. S. Patent 4,852,472, In-Albon et al,
1989, an espresso machine is described in which the
ground coffee 1i1s first compressed by two pistons in a
sliding scalding cylinder, and steam or hot water is
passed therethrough at high pressure.

In U. S. Patent 4,506,596, Shigenobu et al,
1985, a continuous filter tape is utilized, similar to
King, '976, and a reciprocating cylindrical tube clamps
down on the filter tape and porous support thereunder.
Water and coffee grounds are poured into the tube, and
a piston moves down in the tube to press the water
through the grounds and the solution through the
filter.

All of the above brewers are capable of
brewing a single cup of fresh coffee. However, it has
been found that one of the ingredients for obtaining
superior brewing of coffee with a short dwell time is
to agitate.the grounds and water as the coffee is being

brewed. In King, '976, the incidence of agitation is
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relatively minor. Both In-Albon et al, '472, and
Shigenobu et al, '596, rely on high pressure infusion
to produce a good quality brew. These latter systems
are relatively expensive. Furthermore, the use of a
filter paper band of the type described in King, '976,
and Shigenobu et al, '596, requires frequent and addi-
tional maintenance to replace the filter band and to
clean the areas surrounding the filter tape path.

It is an aim of the present invention to
provide an improved brewer for making a single cup of
coffee 1n which an element of agitation is introduced.

It 1s also an aim of the present invention
to provide a brewer which does not require a replace-
able filter tape.

It 1is a further aim of the present invention
to provide an apparatus for brewing coffee which can be
adapted as a coffee maker for domestic use or as a
brewer for an automatic coffee dispenser.

A construction in accordance with the
present invention comprises a first upright cylindrical
tube having a smooth inner wall surface and an open top
and a second cylindrical tube slidable within the first
cylinder and including a filter means at the top end
portion of the second cylinder and a gasket means adja-
cent the periphery of the top end and in sealing
contact with the inner wall surface of the first cylin-
drical tube. Motor means are provided fOr moving the
second cylindrical tube and the filter means axially
within the first tube. A piston head provided within
the second cylindrical tube is stationary relative to
the first tube and includes gasket means about the
periphery of the piston head in sealing contact with
the 1inner wall surface of the second tube. A pour
spout 1s provided in the wall of the second tube. The
spout 1s spaced axially from the top of the second tube
a distance such that the spout is below the piston head
during most of the travel of the second tube and is
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above the piston head when the filter is near the top

- of 1ts travel, whereby water and infusible allmentary

grounds can be poured into the first tube through the
open top thereof when the filter means is in a position
intermediate the top end of the first tube and the pis-
ton head and the movement of the second tube including
the filter means which can be initiated to move in a
first axial direction towards the piston head whereby
air trapped between the filter means and the piston
head 1s forced through the filter means to create tur-
bulence in the mixture, and then upwardly towards the
top end of the first cylinder whereby the solution will
pass through the filter under. negative pressure and
eventually through the spout. '

In a more specific embodiment of the present
invention, there is provided a wiper for cleaning the
spent grounds from the filter means, wherein the filter
means is a flat circular planar porous filter member at
the top end of the second cylindrical tube, and the
wiper includes a wiper blade pivotally mounted on the
top of the first cylindrical tube and movable in a
plane parallel to the planar filter member and in
sweeping contact therewith when the second cylindrical
tube and the planar filter member are in the uppermost
position of travel, and means are associated with the
second cylindrical tube to load the wiper blade and
then to release it whereby the wiper blade will sweep
across the surface of the planar filter member to
remove the spent grounds therefrom.

Having thus generally described the nature
of the invention, reference will now be made to the
accompanying drawings, showing by way of illustration,
a preferred embodiment thereof, and in which:

Fig.. l 1s a perspective view of the coffee
brewer in accordance with the present invention;

Fig. 2 is a top plan view thereof;
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Fig. 3 1is a fragmentary perspective view
showing the brewer in a different operative position;

Fig. 4 1s a vertical axial cross-section
showing the brewer in its initial operative position;

Fig. 5 1s a vertical axial cross-section,
similar to Fig. 4, showing the brewer in a successive
operative position;

Fig. 6 1is a vertical axial cross-section,
similar to Figs. 4 and 5, showing the brewer in a

further successive operative position;

Fig. 7 is a horizontal radial cross-section
taken along line 7-7 of Fig. 5;

Fig. 8 1is a fragmentary horizontal radial
cross-section taken along line 8-8 of Fig. 6;

Fig. 9 1is a fragmentary horizontal radial

cross-section taken along line 9-9 of Fig. 5; and

Fig. 10 is a fragmentary vertical cross-
section taken along line 10-10 of Fig. 2.

Referring now to the drawings and in
particular to Fig. 1, there is shown a coffee brewer 10
having a base 12. The embodiment shown in Fig. 1 is
transparent in order to best see the various operative
elements. First, there is an upstanding outer cylin-
drical tube 14 mounted on a base 12. The tube 14 is
fixed, and other elements are mounted thereto.

The top of the cylinder 14 includes an open-
ing 16, and a platform 18 surrounds the opening 16 and
eXxtends 1n a radial plane relative to the tube 14.

An inner cylindrical tube 20 is adapted for
sliding movement within the outer tube 14. The inter-
relation between inner tube 20 and outer tube 14 is
best seen in Figs. 4 to 6. Inner tube 20 1is provided
with a permanent filter 22 at the top thereof. In one
embodiment, the filter 22 is a micro-etch stainless
steel screen No. 228, material type 304, made by

Buckbee-Mears, St. Paul. The top surface of the screen
22 is flush with the top of the tube 20.
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An annular gasket 24 extends about the
periphery of the tube 20 in the same plane as the
screen 22. The gasket 24 has a particular configura-
tion which includes a downwardly extending flange or
skirt '24a which is in sealing con'tact with the inner
surface of the outer cylindrical tube 14. The skirt
24a has a 1° outward flare so as to better contact the
inner surface of the outer tube 14. The gasket may be
nylon, polyethylene, or polypropylene, that is, a plas-
tic material having a'degree of lubrication. The tubes
14 and 20, in the present embodiment, are of polycar-
bonate or polysulfon and must resist high temperatures.
The inner cylindrical tube 20 1s provided with a spout
26 located in the lower half of the tube and on the
wall thereof. This spout 26 will be described in more

detail hereinafter.

A piston head 28 includes a gasket 30 simi-
lar to gasket 24, and the gasket 30 is provided with a
flared skirt 30a. The gasket 30 is in sealing contact
with the inner surface of the inner tube 20. The pis-
ton head 28 may be mounted at the top of a mounting
tube 38 which is fixed to the base 12. A rotating
shaft 32 extends between the piston head 28 and the

base 12 and is journalled in bearings 39 and 36 respec-

tively. The shaft 32 is threaded, and a threaded
collar 42 cooperates with the threads on the shaft 32.
shaft 32 1s driven by motor 54, in the present embodi-
ment, by the intermediary of gears 46, 48, and 52.
Gear 48, for instance, is fixedly mounted to én idler
spindle 50 as shown in Figs. 4, 5, and 6.

The threaded collar 42 includes arms 44
which extend through slots 40 in the tubular member 38,
and the arms 44 are fixedly connected to the bottom
portion of the tube 20. Thus, the tube 20 will slide
axially within the tube 14 when motor 54 drives the
shaft 32 and thus the threaded collar 42 with arms 44.
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A spout assembly 56 includes a closed chan-
nel 58 mounted on the exterior wall of tube 14, but in
radial alignment with the spout 26. The closed channel
58 surrounds a slot in the tube 14 which accommddates
the spout 26. The closed channel 58 is provided with a
cutout portion having a lip 62. A pivoting spout seg- _
ment 60 1s pivotally mdunted to the spout 26 and 1is
spring loaded and slides within the closed channel 58.

The operation of the brewer will now be
described in which reference will be made to Figs. 4
through 6. Fig. 4 illustrates the initial position of
the brewer 10. Thus, the filter 22 is spaced upwardly
from the piston head 28 and is thus intermediate the
top of the tube 14 and piston head 28. Coffee grounds
and hot water are first poured into the open end 16 of
the tube 14, and the grounds will rest on the filter 22
as shown in Fig. 4. 1Initially, air is trapped between
the filter 22 and the piston head 26.

- The motor 54 will then be activated, and the
tube 20 will move in a downward direction forcing air
between the filter 22 and piston head 28 to pass
through the mesh of the filter 22, thus percolating the
grounds and hot water in the space between the filter
22 and the tube 14 thereabove. Water will begin to
filter through the screen 22 after having been mixed
with the cbffee grounds.

When the tube 20 reaches its lowermost posi-
tion, the motor will then reverse, and the shaft 32
will rotate in the opposite direction to drive collar
42 so that the tube 20 will begin its upward ascent as
shown 1n Fig. 5. As the tube 20 travels in an upward
direction, a negative pressure will be created below
the filter 22 in the space above the piston head 28.
This will help draw the coffee solution through the
filter 22 more rapidly into the space between the fil-

ter 22 and the piston head 28 and the wall of the tube
20. '
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In the meantime, as the tube 20 moves
upwardly, the spout 26 with the spout segment 60 also
moves upwardly 1in the closed channel 58 until the
pivoting spout segment 60 passes the lip 62. The
spring will cause the spout segment 60 to assume a
downwardly angled position as shown in Fig. 6. As the
spout 26 in the wall of the tube 20 moves upwardly past
the piston head 28, it will be in fluid communication
with the coffee solution, thus allowing the coffee to
pour through the spout 26 and down the spout segment 60
into a cup or other receptacle, not shown. As shown in
Fig. 6, the tube 20 has now reached its uppermost posi-

tion in the tube 14, and the screen 22 is flush with
the platform 18.

The wiper mechanism will now be described.
The wasted coffee grounds are wiped clean from the top
surface of the screen 22 by the wiper blade 64 before
the tube 20 returns to its initial position as shown in
Fig. 4.

The wiper blade 64 is mounted on an arm 66
which is normally held loaded by means of a catch 96 as
shown in Fig. 10. The 1loaded position of the wiper
blade is shown in Fig. 1. The arm 66 includes a guide
member 68 which travels on the flange 92 of the plat-

form 18. It 1s the guide member 68 which is held by

the catch 96 in the loaded position. A tension Spring
/2 1s associated with the arm 66 and is connected to a
spiral rod 74 which is journalled in the arm 66. In
fact, the arm 66 is mounted for rotation on the rod 74
and 1ndependently of the rod. The spiral rod 74
extends along an axis which is parallel to the axis of
the shaft 32. The rod is journalled at its bottom end
to base 78 in the housing 76. 1In this embodiment, the
spiral rod 74 has a square cross-section and is rotated
by means of the actuating member 80 which travels in
the housing 76. The actuating member 80 includes arms

82 passing through slots in the housing 76 which are
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connected to side members 84 which in turn pass through
slots 88 in the tube 14. The side members 84 have
extensions 86 fixed directly to the wall of the tube 20
so that the actuating member 80 will move in direct
relationship to the movement of the inner tube 20. The
movement of actuating member 84 causes the spiral mem-

ber 74 to rotate. Spring member 72, which is in the

form of a spring wire, is fixedly connected at one end

to the top of spiral rod 74.

As shown 1in Fig. 10, the catch 96 which
holds the wiper arm 66 in its loaded position is
mounted, i1in this embodiment, at the end of a lever 98
pivoted at 100 underneath the platform 18. The lever
98 is actuated by an elongated actuating member 102
which travels in the channel 106 and is connected to
the outer wall of the tube 20 by means of an arm 103
passing through the slot 104 in the cylindrical tube
wall 14 and connected to tube 20.

Thus, as can be seen from Figs. 4 through 6
and 10, the wiper blade 64 is released when the tube 20
arrives at its uppermost position with the filter 22

flush with the platform 18 since the actuating member '

102 will cause the lever 98 to move the catch 96,
thereby releasing the arm 66 and guide member 68. As
seen in Figs. 2 and 3, the wiper blade 64 moves across
the platform 18 and the filter 22 which is in the same
plane, thereby wiping the wasted coffee grounds from
the top of the filter 22. This movement is counter-
clockwise. As shown in Fig. 3, a stopper 90 would be
provided on the flange 92 at the end of the movement of
the wiper blade 64.

When the tube 20 resumes its downward move-
ment towards the initial position shown in Fig. 4, the
actuating member 80 in housing 76 follows downwardly
and rotates the spiral rod 74 which 1s directly con-
nected to the spring member 72. This rotation of the

rod 74 will provide a clockwise rotation movement to
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the spring 72, thereby returning the wiper blade 64 and
the arm 66 to its initial position behind the catch 96.
The wiper blade 64 will reach this position at approxi-
mately the same time as the tube 20 has reached its
initial position shown in Fig. 4.

When the brewing cycle is initiated, the
actuating member 80 will first move downwardly, but
then when the tube 20 begins its upward movement, the
rotation of the rod will be reversed because the actu-
ating member 80 is now moving upwardly and will tend to
move the spring member 72 in a clockwise direction.
However, since the wiper arm 66 is now locked by means
of catch 926, the rotation of the rod 74 will merely
load the spring /2, providing it with enough energy to
move abruptly, the arm 66 and wiper blade 64, counter-
clockwise when the catch 96 is released.

In the present embodiment, a microswitch 108
is shown located on the wall 14 and is adapted to be
activated by suitable projections on the wall 20.
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The embodiments of the invention in which an

exclusive property or pr1v1lege 1s claimed are deflned'
as follows.

1. A brewer comprising a first upright cylin-
drical tube having an upper portion with a smooth inner
wall surface and an open top, a second cylindrical tube
slidable within the first cylindrical tube and includ-
ing a filter means at the top end portion thereof and a
smooth 1nner wall surface, annular gasket means about
the periphery of the top end of the second cylindrical
tube 1in sealing contact with the inner wall surface of
the first cylindrical tube, motor means for moving the
second cylindrical tube and the filter means axially
within the first tube, a piston head provided within
the second cylindrical tube and stationary relative to
~the first tube and including annular gasket means about
thé periphery thereof in sealing contact with the inner
wall surface of the second cylindrical tube, a pour
spout defined in the wall of the second cylindrical
tube spaced axially from the top end thereof a distance
such that the spout is below the piston head during
most of the travel of the second cylindrical tube and
is above the piston head when the filter is near the
top of 1its travel, whereby water and infusible alimen-
tary grounds can be poured into the open end of the
first cylindrical tube above the filter means when the
filter means and the second cylindrical tube are in a
position intermediate the top end of the first cylin-
drical tube and the piston head and whereby the second
cylindr'ical tube 1including the filter means is
initially moved in a first axial direction towards the
piston head whereby air trapped between the filter
means and the piston head is forced through the filter
means to create turbulence in the mixture and then the
second cylindrical tube is moved upwardly towards the
top end of the first cylindrical tube whereby the solu-

tion will pass through the filter wunder negative
pressure and eventually through the spout.
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2. A brewer as defined in claim 1, wherein the
filter means is a flat circular planar porous filter
member located at the top end of the second cylindrical
tube and a wiper is provided on the top end of the
first cylindrical tube, the wiper including a wlper
blade pivotally mounted on the first cylindrical tube
and movable in a plane parallel to the planar filter
member and in sweeping contact therewith when the sec-
ond cylindrical tube and the planar filter member are
in the uppermost position of travel, and means are
associated with the second cylindrical tube to load the
wiper blade and then to release it whereby the wiliper

blade will sweep across the surface of the planar
filter member to remove the spent grounds therefrom.

3. A brewer as defined in claim 1, wherein the
first cylindrical tube is mounted on a base and support
means are provided on the base for mounting the piston
head, and a threaded shaft extends between the base and
the piston head and is journalled thereto, motor means
for driving the threa'ded shaft independently of the
piston head and the base, threaded follower means
mounted on the threaded shaft and adapted to move along
the axis of the threaded shaft in response to rotation
of the threaded shaft, means connecting the follower to
the second cylindrical tube for moving said second
'cy'lindrical tube along the axis thereof within and
relative to the first cylindrical tube.

4. A brewer as defined in claim 2, wherein the
first cylindrical tube is mounted on a base and support
means are provided on the base for mounting the piston
head, and a shaft having cam means extends between the
base and the piston head and is journalled thereto,
motor means for driving the shaft independently of the
piston head and the base, follower means mounted on the
shaft having cam means and adapted to move along the

axlis of the shaft in response to rotation of the cam
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means, means 'connecting the follower to the second
cylindrical tube for moving this second cylindrical
tube along the axis thereof within and relative to the
first cylindrical tube, a spiral rod having a constant
out-of-the-round cross-section, the rod extending
parallel to the axis of the movement of the second
cylindrical tube and being journalled in a support mem-
ber mounted to the first cylindrical tube member at one
end thereof and at the other end thereof to the arm
forming part of the wiper at the top of the first
cylindrical tube, spring means fixed to the end of the
spiral rod adjacent the wiper arm and the Spring means
being connected to the arm, a housing surrounding the
spiral rod and a follower mounted within the housing
and slidable on the housing, the follower having an
opening corresponding to the out-of-the-round cross-
section of the rod and accommodating the rod such that
sliding movement of the follower will cause the spiral
rod to rotate on its axis, and connecting means extend-
ing between the follower and the second cylindrical
tube such that movement of the second cylindrical tube
will cause corresponding movement of the follower and
therefore the spiral rod which in turn will apply
torsion to the spring means.

5. A brewer as defined in claim 4, wherein the

cross—-section of the spiral rod is square and the

corresponding cross-section of the opening in the
follower is square.

6. A brewer as defined in claim 4, wherein the
spring means is in the form of a spring wire extending
from the wiper arm where it is anchored to the upper
end of the spiral rod where it is fixed, and rotational
movement of the spiral rod will cause corresponding
movement of the arm in response to the torsional force
applied to the spring wire or loading of the spring
wire if the arm 1s locked.
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7. A brewer as defined in claim 6, wherein
catch means are associated with the wiper arm to retain
the wiper arm in a position to one side of the opening
of the first cylindrical tube and whereby spring forces
may be loaded in the arm to allow the wiper and the arm
to move across the opening of the first cylindrical
tube when the catch is released and the spring has been
loaded whereby the spent alimentary grounds can be
swept oOff the filter when the filter and the second

cylindrical tube are in the uppermost position.

8. ~ A brewer as defined in claim 7, wherein the
catch 1is activated by a mechanical linkage connected to
the second cylindrical tube so that the catch is oper-
ated to release the wiper arm in direct relation with
the movement of the second cylindrical tube.

9. A brewer as defined in claim 1, wherein a
housing is provided exterior of the first cylindrical
tube and the housing surrounds an axial slot defined in
the tube, the slot coincides with the spout on the sec-
ond cylindrical tube, and an additional pivoting spout
segment 1is pivotally mounted to the spout formed in the
wall of the second cylindrical tube, wherein the seg-
ment travels in the housing and is tripped downwardly
when the segment reaches the top of the housing so as

to allow the solution to pour from the spout once the
spout has moved above the piston head.

10. A brewer as defined in claim 1, wherein the
gasket on the top of the second cylindrical tube and at
the periphery of the piston head includes a flexible
outwardly flared skirt in contact with the inner
surface of the walls of the respective tubes. '
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