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BEVERAGE? BREW NG APPARATUS 5 - This invention relates to a
bever ag€’ brew ng apparat us suitable for use in a bever age vendi ng machi ne.
Coffee _and:. other bevérage brew ng apparatus suitable for use in a
vendlngfhachlne for preparing ‘10 single~ c&p “quantities of beverages
from Lkeverage material is well known in the prior art. For
exanpl e,7 US- A- 3349690 di scl oses one construction -for such a brew ng
apparatus. Referring to Figure 1 of t he acconpanyi ng 15

drawi ngs, the basic construction and brewing cycle of a prior art coffee
brewi ng apparatus will be described. A frame 1 of the apparatus supports a
vertical ly novabl e open-bottoned qyannmsm BRENING INPPARATUSt om 20

opening covered by a filter nmenber 3. A vertical]y novabl e piston 4 is
di sposed withip the cyli at i v b th
cyli'nder 2 and piston Zﬂfs crig‘a%ncfi?n x"ee(riaatt i on o a ca(rin;eme\e%«gre %d:e"mﬁ
by a motor 6. One exPRATAHLYR U Qh}(ﬁ qrs mge iapnRectReverage a“&ﬁdlaé-tﬂ
tank (not shown) udaAukigg, an electronagnetic valve 9, this end

gpggi nghot b\i/:atngrd gfgl %/h &ffi;ﬂnder Of;mr:dvﬂ%g cat %Md%dera :%tus
upply | Cyj | Wi |
tﬂ)rl ﬂﬂ‘ﬁ'ﬂ % aflc?ﬁ' e\Etrﬁfaring

S general ly
position (shovo by sianq).ﬁl ¢upie quariiifies 1)Ofancbe¥€me§)osholbn (evenagse/
dot and dash line imndte¢risl 1)is S wekiat achdsenedm tthe cw:irnder Aarthd sedoad

with the | ower port |{§L£§ 14 Negg vl 9iede |ﬂgaﬁ,ase\é\no ﬁg%céﬁm for.

The \pyi or art appara S al 50 ;w(nn ee opper 11 wth
connected with a carffiGh d Brewing ARPATAINS, charge of cof f ee. The
ground coffee - 2 - Referring to Figure 1 of the  accompanying

15 drawings, the basic construction and brewing cycle of
" a prior art coffee brewing apparatus will be

described.

A frame 1 of the apparatus supports a vertically

movable open-bottomed cylinder 2 which has its bottonm

20 opening covered by a filter member 3. A vertically

movable piston 4 is disposed within the cylinder 2

and relative movement between the cylinder 2 and

piston 4 is created by operation of a cam member S

driven by a motor 6. One end opening of a duct 7 |is

23 connected with a water tank  (not shown) through an
o electromagnetic valve 9, this end opening Dbeing
g closely placed above a top opening of the cylinder 2

to supply hot water into the cylinder 2. A Dbrewing
cavity 10 which is generally reciprocatable

30 horizontally between a brewing position (shown by a

full line in Figure 1) and a rest position (shown by
dot and dash line in Figure 1) is located bDeneath the

cylinder 2 and sealed with the 1lower portion of the
cylinder 2 in the brewing position. :

35 The prior art apparatus is also provided with a
coffee hopper 11 with is connected with a canister 12
for receiving a charge of coffee. The ground coffee




fills ,the* canister 12, which is provided wth suitable feed
means to del i ver a predeterm ned quantity of fresh ground coffee
|nto the\’ﬁopper 11 at a point prior to theg\s/tart of the brew ng operation.
S - In this apparatus, the brewing cdvity 10, at the start of a
bremn ;cycl e |n|t|ated by a coin operated switch for exanple, noves
hori zontally t |t| o € LS n

beneat h t he botto opem ng of eé%rﬁgt%sll i nder @{lfému}ra?ngﬁﬁweﬂo vith
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Lhe cavily, 10, THESrkogE, a‘z%ﬂ& Hpieiikdd v %o%‘sﬂ‘d?ﬁ?mﬁﬁ%
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This forms a chamber which is then f£illed with hot
water supplied - through the duct 7. Thereafter, the
piston 4 moves downwardly to force the water through
J : 20 the filter. member 3 into the ground coffee in the
cavity 10 and through an outlet conduit 13 to a cup
i 14 placed at a dispensing station. Before supply
into the cup, extracted coffee would be mixed with
% suitable amount of sugar and/Ot' cream which are
N 25 supplied from canisters 15, 16. . Thereafter, the
'~ brewing cavity 10 containing the spent coffee grounds
is moved to its rest position and the grounds in the
brewing cavity 10 are ejected at or just before the
rest position is reached. When the brewing cavity 10
30 has returned to its rest position, one brewing cycle
has been completed.
bDuring the brewing cycle, particﬁlarly during
the extracting operation, the sealing between the
inner surface of the cylinder 2 and the outer
35 peripheral surface of the piston 4 should be secure
to effect an efficient extraction operation. Since
the piston ‘4 is slidably disposed and sealed
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- 3 - mfthhn the cylinder, the piston 4 should be noved straight

d war ds. However, novenent of the piston 4 is controlled by the
operatlbn of the cam nember 5, so that a 4®oBizental force conponent ig
recei ved by 5 t he piston 4 upon operation of the cam nenber 5. Ve |

have«fiow appreciated that, as a result, there is a tendency for the axis
the pi<$ton 4 to becwithdnf the cylinder,t hthecepistonof4 tskould| i heermove

and consequentl y, ae%&ggt bawﬂsgxashe HBWEVEE, xgoveaaﬂelaf euélgéeeoﬁ

to fail. According ever age remnng apparatu
conprising a frane; 4aieeppnsapl}eﬂnbxbtbec9pﬁﬁe§#°neﬁ%et QPR t RGBT hEs

frame and having anggpeahagp indhéﬂiﬂﬂﬁ%aQOt!GEEeac@h?bﬂénﬁﬁﬂﬁefedéiﬁéﬂeﬁy
15 in the c%%lndgL PR support ed Xg ? venent _on . the frane
via supports; meansth8r PAEEPR; 45BPRY QRFF9 PnhB ER§LFAR; PEEPRE cPri ndHP
bel ow t he pLFtonh ahlagee aewenhgptendztéﬂngthah&emn?g aaresulhblthe;esis a
reci procat abl e or y e t | e

a brew ng p05|t|oh£3§%§c& fafscggg aﬁ&?ltl n ané §?§g°§ea edEP §%&GSQ
cylinder menber in DECBBtemnﬁgop03|t%cn centzeshoft theveaybjndegot 3w, and
plurality of cans oOgg %Q@q?éfl‘iﬁ&et , s@afl'i S@'Ek&@h' O’éﬁé co Pb&énto @he ana

pi ston; a second cam cyl |n each cam
fol l ower being 3% ce¥ddader 2,t9 ﬁééﬂect i ve one of the cans so that the

pi ston and cylinder nembacgoz@ingdved behebeiaveatioh,t ha béﬁi:hbeouﬂhwﬁhg
camfoll owers; and a nech nlsn1§ggqﬁ§te fron1the pi ston

connected t her ewi PP RA5us &R ng &  frape; PhevﬁFgJ?SHllxenﬂ‘gfabP‘g
no downwar ds, cyaindharlneubek cauummatmdofbyhehéofcameeandvhdvﬂpgtha

oo oy o kel 3 8 QP BBl 40130V ARRRR 0 diiEpesy
that of the cy3nddn ftdebecylinder and supported for vertical movement
on the frame via supports; means for facilitating
entry of hot 1liquid into the cylinder below the
piston; a base assembly including a brewing cavity
vhich is reciprocatable horizontally beneath the
20 cylinder member between a brewing position and a
discharge position and being sealed to the cylinder
member in the brewing position; a camshaft driven by
a motor; a plurality of cams on the camshaft; a first
cam follower coupled to the piston; a second cam
L 25 follower coupled to the cylinder, each cam follower
being in contact with a respective one of the cams so
that the piston and cylinder members are moved by
operation of the cams through the cam followers; and
a mechanism separate from the piston member, but
30 connected therewith, for ensuring that, when the
piston member is moved downwards, a2 horizontal
component of the force received by the £first cam
follower and tending to produce a horizontal movement
of the piston member and a displacement of the axis
35 of the piston member from that of the cylinder member
is resisted. _
The invention will now be described by the way
of example with reference to the accompanying
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Figure 5 is a diagrammatic exploded perspective
view of a cylinder and piston used in the €first
example; '

Figure 6 is a diagrammatic view illustrating. the
operation of cam elements; -

ent
a

211
er.
on

Figure 7 is a diagrammatic view of the apparatus'

illustrating the operation of dumping beverage
grounds; and,
Figure 8 is a diagrammatic view of cam elements

of a second example.
Referring to Figure 2 to 4, a beverage brewing

. apparatus 100 in accordance with the Dpresent

invention includes a frame body 20 defined by a front
wall 201, a rear wall 202 and side walls 203, 204.
The rear wall 202 provides a  Dbase portion 21
including a filter supporting carriage 211 and

brewing <cavity <carriage 212 to be described
hereinafter. The side walls 203, 204 are used to

maintain proper orientation between the front and
back walls 201, 202.

A front guide rod 22 is supported by the front
wall 201, and a rear guide rod 23 is also supported
by the rear wall 202. The guide rods 22, 23 are

generally diagonally opposite one another and support.

a brewing cylinder 24 and a piston 25 to be described
hereinafter.

)

to the invention; Figure 3 is a diagranmatic side view of
the first exanple.5 10
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Afr nt gw de rod 22 is supported by the front wall 201, and a rear guide
rod 237i's al so supported by the rear wall 202. The guide rods 22, 2%
are 35\ general |y diagonally opposite one another and support. a

br ewi né'\cyl inder 24 and a piston 25 to be d&scmri bed hereinafter. - 5 -
The brewl ng cylinder 24 has a pair of supporting portions 241 projecting
from{™~an outer peri pheral surface thereof. Each of the rods 22, 23
extends vertically through a respective one of _the supportlng 5

portilon 241 and is su tReewing erlinder 24 hagfoRaix20%n URPTEing
wal | 1202 or a corr eppuiikbng b4k | rpraisgtdng 2Eremn arhe guter  wadripheral A
snap : {I ng 26tls faiiwb@rtw@ébm tReHUice e Tbas?3 Aboves heaxtenass
supporting portion

24 above the snap r‘? Jt%dlf&T%{ ‘eség{ elnat}gr%ez%m ]c&l xeta'i% o%a‘;r?gﬁii%
novable with, Sthe r 241 art F.ﬂﬁi&ﬁi PY FijjuRearing ( [gupport
cyli nder 24 has a tmmrmmtmaneha \bml/brzommmma)pmom%dmgj thearing

brewing cylinder 24 z&. afofas&g 1 282 Whigh f,ﬁﬁncﬁ,{é) 6

reduced di aneter € r ,th) £n$$|?1%° %ﬁog auiéfaq\ﬂ?gchﬁs r% W the

opening 243 is co
di sposed therein. supperting pertiom 24} e'mﬂqt% SRIME 2T rcﬂm‘&d%t each
extract materiq@ frof €nécrodg 235 24 above i tiersrnxp lti}ggftmr Vitids, t ghe
hot water during o {Jﬁ&é\k”ﬂoi@rﬂié@ tdNand/| igsiedpYé 'ﬁiﬁiov'ﬂ?éi Védds @
oxtends.from Sﬁfoﬁé? AR eR L PSR B0 Pl @) M S Shanan,
the~inlet ports 2441139 JhQOBhQPenifm and 2 kower ofroktomotopeningg| 243,
291  whi ch communi aad ethei bhewingi cykinder 24 Alss hdsata hoslopedr battdm
introduced thggein 59205, Puht 0e+Bha5CF0 a reduced diameter lower opening
243 coaxial therewith. The lower opening 243 is
covered by a fine mesh screen 28 which is removably
disposed therein. This screen 28 prevents coffee
grounds or other extract material £rom entering the
20 cylinder 24 together with the hot water during a
brewing operation.
The cylinder 24 is provided with a series of
inlets§ 244 at its upper peripheral portion, and a
chute 29 extends from an outer peripheral surface of
25 the cylinder 24 around the inlet ports 244. The
chute 29 has a sloping bottom wall 291 which
‘»J communicates with the inlet ports 244 so that hot
water may be introduced therein to below the piston
25 when the piston 25 is in its uppermost position.
30 The piston 25 remains at all times within the
cylinder 24, and comprises upper and lower portions
251, 252, which are connected with one another by a
bolt-nut arrangement 30, as shown in Figure 5. A
seal element 31 on an outer peripheral surface of the
35 upper portion 251 effects sealing between the
cylinder 24 and the piston 25. The upper portion 252
of the piston 25 has its upper end integrally



25, when the piston 25 is in its uppernost position. 30 ~The pisto

25 remajns at. all tines wthin the cylinder 24, and conpri'ses uppe
ani\| o portlons 251, 252, which are @nnected with one another by a 0&1:{/ _
bol t-nut arrangement 30, as' shown in Figure 5. A seal elenent 31

a1n ouf er peripheral surface of the 35 upper portion 251 effects
seal i ng bet ween the cylinder 24 and the piston 25. The upper portion
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f A guide element 39 is mounted at an inner
surface of the front wall 201 to <face the centering
rotor 34, and the rotor 34 rolls along the guide
element. Therefore, straight dJdownward movement of
20 the piston member 25 is ensured by the rolling motion
of the centering rotor 34 along one side surface of
guide element 39. :
A cylinder operating bridge 36 has its ends
secured to the upper ends of the rods 22, 23. The

25 arrangement of the cylinder 24 being fixed on <ti:
lower ends of the rods 22, 23 and the ~...ader

the rods 22, 23 provides a positive, rectangularly
fixed central system for ensuring parallelism of the
30 rods 22, 23 and for ensuring a smooth vertical arm
361 extending ddwnwardly. The arm 361 of the bridge
i 36 is provided with a slot within which is rotatably
i supported a cam follower 37 via a support shaft 362
? ' which cooperates with a cam 38.
35 A cam shaft 39' extends between the front and
rear walls 201, 202. The rear wall 202 has a hole
(not shown) through which one end of the cam shaft

lv operating bridge 36 being fixed on the uppe. ends of




Iom! "ends of the rods 22, 23 and the - der operating bridge 36
belng fixed on the upper ends of the rods 22, 23 provides a positive,
recjangul arly fixed central system for ensuffing parallelismof the 30
ro ‘22 23 and for ensuring a smooth vertical arm 361 extending
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A funnel support 45 is disposed between the

front and rear walls 201, 202. A funnel 46 extends
through, and is supported by the funnel support 45,
The top of ﬁhe funnel 46 has an outwardly extending
rectangular flange. The bottom of the funnel 46
changes to a tubular section and forms an elbow,
whereby 1liquid flowing therethrough may be finally
directed to a cup for receiving the extracted
beverage.

In this apparatus, upon initiation of an
electrical input, which may be responsive to
introducing a coin into a dispensing mechanism, the
motor 40 turns the camshaft 39 clockwise as seen in
Figure 2. |

Opon rotation of the camshaft 39, the brewing
cavity carriage 212 is moved horizontally towards the
left in Pigure 2 via the third cam 42. When the
brewing cavity carriage 212 is above the filter
support carriage 214, a predetermined amount of
ground coffee is supplied into the brewing cavity 212
through the coffee hopper 51. After the brewing
cavity 212 receives the gtouhd -coffee, the brewing

a




beverage .25 In this appar at us, upon initiation of an

el ectrical input, whi ch may be responsi ve to introducing a coin
¥nt o a\dlspenéing mechani sm the notor 408 uens the canshaft 39 cl ockw.g
as seen in Figure 2. 30 . Upon rotation of the canshaft 39, t
brewi'ng cavity carrlage 212 is noved horizontally towards the left in
Fi guré 2 via tcavifyr d 2k2n £ontinwes: h&ohr devey towards cahe agdefe)?
above the [hldg@thiPP¥ien EHe| Qterz%ﬁgo‘}t %":‘I%g%mz’i‘id w
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in Figure 6. 2@ylinder’s 24'© 1 Yok ro1Ted! by tHectotati®n BESEOPurdy 'S

15 50 fixed on the front end of the cam shaft 39°

| extending from the front wall 201. The cam shaft 39°
continues rotating clockwise and the piston follower
33 rides in a dwell section on the piston cam 41 as
shown in Pigure'ﬁ. _

20 . As the piston cam 41 rotates, the piston 25 is
moved downwardly and, during the downward movement of
the piston 25, the U-shaped bridge 253 compresses the
springs 27 disposed around the guide rods 22, 23 to
ensure a sealing on the seal element 47 disposed on

1 25 the brewing cavity'212 and a seal element (not shown)
between the lowermost opening of the brewing cavity
212 and the filter 211. During the brewing
operation, the springs 27 are continuously compressed
by downward movement of the U-shaped bridge 253 to

30 secure the sealing between the cylinder 24 and the
brewing cavity 212, and the brewing cavity 212 and
the filter 211. After the piston 25 has passed the
inlet ports 244 of the cylinder 24, a layer of sealed
air is trapped between the top of the hot water

35 surface and the bottom face of the piston 25. During
the downward movement of the piston 25, the centering
rotor 34 rolls along the side surface of the guide
element 39. Therefore, horizontal movement of the

“en . —




rl&éd‘ downwardly and, during the downward novenent of the piston 25, the
- shaped bri dge 253 conpresses the springs 27 di sposed around the gui de

5 22, 23 to ensure a sealing on the geat el ement 47 disposed on 25
otqmnng ‘cavity 212 and a seal elenent (not shown) between the | owerno 65)
.eenlng of the brewing cavity 212 and t he filter 211.

P rewi ng operation, the springs 27 are continuously conpressed by
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' Wwhen the filter support carriage 214 reaches a

predetermined position, movement of the filter
support carriage 214 is stopped, but the brewing

cavity carriage 213 continues its  rightward

25 movement. After the brewing cavity carriage 213 has
separated from the filter support carriage 214, a pin

. 212a projecting from the brewing cavity 212 makes
k“’ contact with a spring like pawl 215 formed on the
base portion 21. This contact between the pin 212a

30 and the pawl 215 causes the cavity 212 to elevate

owing to the horizontal movement of the Dbrewing

cavity 212. That is the Dbrewing <cavity moves

upwardly from position X to Y owing its horizontal.

movement, and when the brewing cavity 212 reaches its
35 extreme top position Y, the pin 212a rides off the

end of the pawl 215 and drops to position 2. This
downward motion and abrupt stop of the brewing cavity
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camshaft driven by a motor; a plurality of cams on
the camshaft; a £first cam follower _coupled to the
piston; a second cam follower coupled to the
cylinder, each cam follower being in contact with a
respective one of the cams so that the piston and

cylinder members are moved by operation of the cams |

through the cam followers; and a mechanism separate
from the piston member, but connected therewith, for
ensuring that, when the piéton member is moved
downwards, a horizontal component of the <force
received by the £first canm follower and tending to
produce a horizontal movement of the piston member
and a displacement of the axis of the piston member
from that of the cylinder member is resisted.

2. An apparatus according to claim 1, wherein the
mechanism for resisting the  bhorizontal force
component comprises a centering roller rotatabl
mounted on the piston member together with the firég
cam follower, and a guide element disposed on the
frame and £acin§ the centering roller which rolls
along the surface of the guide element.

3. An apparatus accordiné to claim 1, wherein the
piston member comprises a cylindrical portion, which



'30 mechani sm  for resisting the hori zont at- force—conponent

conpri ses a centering roller rotatabl "nmounted | nber
togethRer with the first cam foll oweF, &Rd. = gui de ﬂﬂ!ﬂﬂﬁ “Iﬂ ﬂnon t he
frame and facing the centering roller which rolls € ssunrt ace of
t he gui de el enment. 3. An apparatus according to claim 1 V\,herel n th

b | i nd |
it §L3§e§9\ﬂd‘?ﬁ>ﬁx f‘ﬁ§ ogof HasniR sheo cyIiRael  merbets nppdge |
portion whicha j¥- Pﬁz pzid BG c PoE lqncal"’l'ﬁ&ht i 38 afdxgfer 40i vEhe
connect ed- wi t kyllinddiiportiba andhaviperativelssi sonhected hetitsonthk 5

force conpongilype,COEN SaShanidm O xn%r'&q | ¢BQ {hRR19bnklal one
h secon

of the cans, coo erate W|th t cam cQn act |1ng

i nner. suirfac d:F’t h& ?H&B d bﬁ°d‘§'é' 538 on 2P0 ou&er Abﬁé'

brewi ng appap@rtdon ofoshatti oney ofs &bhecr icams.wi whicks emrﬂ@ell gur es
2 to 7, or towiitgunde 2 seechd\h@amDdiclilewer) aontddtingy ah Figueg 8, Of
the aCCOWDany'&Q&Mdig%helﬁ-%%a%‘éﬁ%é%ge portion.

10 4. A beverage brewing apparatus, substantially as
described with reference to PFigures 2 to 7, or to
Figures 2 to 7 when modified in accordance with
Figure 8, of the accompanying drawings.
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