
,, 

I 

2 0 0 1 0 2 0 1 4 - 8 
0 4 APR 2001 

METHOD AND APPARATUS FOR FEEDING A DOUBLE-LAYERED FOOD 

PRODUCT 

FIELD OF THE INYENTION 

-This invention generally relates to a method and apparatus for feeding a 

double-layered food product, and, more particularly, to a method and 

apparatus for feeding a food product in which an outer material envelopes an 

inner material. 

BACKGROUND OF THE INVENTION 

Well lmown: in the prior art are apparatuses for feeding a double-layered 

food product, such as a Chinese bun, in whic:h an inner food material. e.g., a 

bean-paste, is enveloped by an outer food material, e.g .• a dough. 

Such an apparatus includes a first feeder for feeding an inner food 

material, a second ·feeder for feeding an outer food material, and a double 

nozzle fur extruding an, elongated and enveloped food product in which the 

outer material from the second feeder ~velopes the inner material from the 

first feeder. 

The apparatus also includes a transporting mechanism. for receiving the 

inner and outer food materials from the corresponding feeder and transporting 

them to the double nozzle. Various transporting mechanisms have been 

devised. One type of Im.own mechanism includes a rotatable _screw or spiral 

tha~ extends from under the feeders to an inlet opening of the double nozzle 
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such that the inner and outer food materials are propelled from the feeders to 

the double nozzle by the rotations of the screw. 

Unfortunately, during this transporting movement by the screw, its 

movement when rotating often causes undesirable kneading or stirring of the 

inner and outer food materials. Therefore, the transporlfng uiech.anisln that 

has the rotatable screw is unsuitable for an application with a food material. 

e.g., a granular bean past~, that should be neither kneaded nor stirred .. 

Another type of lmown transporting mechanism employs two pairs of 

, vertical hoppers and a pair of vertical. pistons instead. of the screw, as m a 

'·feeding apparatus described· in Japanese Utility-Model Ptiblication No. 73-

28548. At the upper portion of this apparatus, the pair of vertical pistons is 

m~ted circumferentially about a vertical center axis. Under the vertical 

pistons, the vertical hoppers are supported circumferential.J;y about the vertical 

. . 

center axis on a turret that rotates in a horizontal plane about the vertical 

ceJiter axis. With the rotation of the turret, one pair of empty hoppers is 

brought to a position for being filled with the inner food material from their 

·Upper openings, while the other one is filled with the inner food material from 

their upper openings. Simultaneously, the other pair of the precedlng and 

filled hoppers is brought. to a position for extrusion that is located under the 

pair of pistons and to a location where the corresponding piston is inserted in 

the corresponding hopper, and then the corresponding food material is 

extruded.. Then this pair ·of the preceding filled hoppers now becomes a pair of 

empty hoppers and is brought to the filling position for the filling procedure, 

while the following filled hoppers are brought to the extruding position for the 
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extruding procedure, by the rotation of the tu.rret. The filled hoppers and the 

empt;y hoppers are continuously interchanged in such a manner by the 

rotation of the turret 

Although the . hopper can be somewhat tilted in the filling position to 

facilitate the filling procedure via its upper opening, the hopper itself is 

mounted on the apparatus and thus the upper opening should be located at a 

relatively higher level even during the filling procedure. This arrangement 

tends to prevent the .filling procedure through the upper opening of the hopper 

:being smooth. 

Procedures for sanitation, maintenaDce. and cleaning for the ~s and 

,the pistons should be cani.ed out regularly. To achieve this object, it is 

desirable. that both the cylinders and pistons can be readily removed from the 

apparatus. However, in the prior-art apparatus such a removing process is 

compliea.ted, since the cylinders and the pistons are provided in separate 

sections in the apparatus. · Thus the need has arisen for an enhanced 

apparatus that can be readily maintained. 

To make a -final product, which may be a spherical product, from the 

elonp.ted product th.at is extnxded from the double nozzle, there is a need for a 

cutting machine for cutting an elongated product into a pluralify' of spherical 

products. 

Japanese Patent No. 2507847 discloses an apparatus for feeding a double­

heyered food product that includes such a cutting apparatus. The cutting 

apparatus includes a plurality of sliding blades that are driven horizontally by 

a cam mechanism to cut the elongated product. 
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The cutting apparatus is movable vertically receive the elongated product. 

This ~cal movement of the cutting apparatus cooperates with the horizontal 

sliding movement of the slidiiig blades that are driven in a driving force by 

means of the same driver via a m.echani~ coupling. Bees.use the directions of 

the two movements in the mechan;cal coupling are orthogonal to each other. 

i.e .• the vertical and the homontal. a:n excessive moment may occur. 

Accordingly, there is a need.in the art for a feeding apparatus that reduces 

the :maintenance problems. 

It is preferable ·that such a feeding apparatus be applicable to an operation 

that has no excessive mouient. 

Further, it is preferable that such a feeding apparatus be applicable to 

produce a multi-colored product, since the forgoing prior-art apparatuses 

typically produce a food product having a:n outer material of just one color. 

SUMMARY OF THE INVENTION 

In view of the foregoing. one object of the present invention. is to provide an 

apparatus for producing an elongated and enveloped food product in w.bich an 

outer material envelopes an inner material, but without having the forgoing 

maintenance problems in the prior art. In this apparatus, a first piston, which 

is· slidably inserted in a first cylinder to be filled with the .inn.er material, 

extrudes the inner material. within the first cylinder, while a second piston, 

which is slidably inserted in a second cylinder to be filled with the outer 

ma:terial, extrudes t.Re outer material within the second cylinder. Adhering 

means causes the extruded outer material from the first cylinder and the 

extruded inner material from the second cylinder to adhere to each other so· as 
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to form the elongated and enveloped product in which the outer material 

envelopes the inner material in a substantially coaxial relation. The adhering 

means also eXt:rudes the elongated and enveloped product fcom the adhering 

means. 1he first and second cylinders are made readily detachable from the 

apparatus by means of a mounting means. 

Preferably. the adhering means is also detachably mounted by an 

additional mounting means. In th.is case. the adhering means. the first 

cylin.der7 " and the seeond c:ytinder may be coupled together by a connecting 

means such thanirrhen the a.dhering means is detached from the apparatus the 

first cylinder, which contains the first piston,, and the second cylinder, which 

contaili.s the second pi&ton. are detached from. the apparatus together with the 

adhering means. · 

In one embodiment of the invention. the apparatus includes detector 

means for detecting that each piston reaches the end ~fits stroke. 

To reduce waste food materials that remain within the cylinders, each 

piston may has a tapered convex head, ·and the adhering means may ~ve two 

concave surfaces, each of which receives the corresponding tapered convex 

head of the corresponding cylinder. 

To form a plurality of spherical products from the elongated and. enveloped 

product, the apparatus may further comprise cutting means for cutting the 

enveloped and enveloped product from the adhering means so as to form a 

plurality of substantially spherical products. In each spherical product the 

outer material encrusts the inner material. 
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The cutting means may include polygonal, circumferentially arranged 

cutting members to form a central opening surrounded by them. The cutting 

members are assembled in sliding contact with each other so that they shut 

the central opening to cut the elongated and enveloped product that is passing 

through it from the adhesion means. 

The cutting means niay be vertically movable by means of . a cam. 

mechanism. The cutting members of said cutting means may be driven by an · 

additional cam. mechanism. In this cas~ the caJll mechanism and the 

additional cam met:hanism may be coupled to each other by a coupling and 

driven together. by means of the same motor in a cooperative relation.. 

Preferably, the coupling vertically and slid.ably supports the cam mech~m, 

which is associated with the vertical movement of said cutting means. so as to 

permit this vertical movement. The apparatus may further incl.u~e a tiltable 

tra;y for receiving the. spherical. product from the cutting means. The tiltable 

tray is also driven by means of the same motor in a cooporative relation with 

the cam mechanisms so as to tilt the tray and have the ·received spherical 

product slide off the tray. 

In another embodjment of the invention at least one of the first and second 

cylinders is a split-type cylinder. That is, the first cylinder or the second 

cylinder comprises an outer cylinder and an :inner cylinder to be inserted into 

the outer cylinder, wherein the inner cylinder is com.posed of two half-cylinders 

adapted to fit each other so that one half cyJin4er can be filled with a food 

material: that differs from that to be f"lll.ed in the other half cylinder. 
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When the apparatus employs such a split cylinder as the second cylinder, 

a method is provided for feeding and extruding a multi-colored, cylindrical and 

enveloped food product .in which an outer material envelopes an inner material. 

The method comprises the steps of: a) feeding an outer material having a first 

color :in the one half-cylinder; b) feeding an outer material havln.g a second 

color tha:t differs from the first color in the other half-cylinder; . c) fitting the 

half-cylinders to each other to form a single cylinder as said inner cylinder and 

inserting said inner cylinder into the outer cylinder being assembled as one 

,cylinder; and d) m.Ounting the assembled cylin.der in :said apparatus as the 

second cylinder, thereby said second cylinder extru.ding a two-colored outer 

material. that include& said first and second colors during its operation. 

If the apparatus also employs an additional split cylinder as the first_ 

cylinder for 1:b.e inner food mat~ the first cylinder also extrudes a two­

colored material ~ch that a product produced by the apparatus has four 

colors. 

BRIEF DESCRIPTION OF THE DRAWINGS · 

The· foregoing and other objects, features, and advantages of the present 

invention will be further understood from the following detailed description of 

the preferred embocliments and practices thereof and from the accompanying 

drawings in which: 

Fig. 1 is a side elevational view, partly in cross section, and partly 

schematic. of an encrusting apparatus embodying the present invention. 
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Fig. 2 is afrontview, partly in cross section~ of the apparatus shown in Fig. 

1. 

Fig. 3 is a diagrammatic plane view, partly in cross section, of the 

. 
apparatus shown :in Fig. 2 • 

. Fig. 4 is a sectional view taken along the plane IV-IV of Fig. I. 

Fig. S is the opposite side· of an elevational view, partly in cross section. 

and partly schematic. of the apparatus shown in Fig. 1, to show the 

arrangement of the sliding shaft. 

Fig. 6 is a diagT:amma.tic front view of the apparatus shown in Fig. 1. after 

the double no7.Zle is remow:d from.the apparatus .. 

Figs. 7 A-7C are diagrammatic perspective views of an alternative cylinder 

that can be used in the apparatus shown in Fig_ 1. 

DEIAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Turning now to the drawings. wherein the same or like components are 

designated by like numerals, Figs_ 1, 2, and 3 show one preferred embodiment 

of an encrusting apparatus 1 for continuously producing the double-layered 

products of this invention. 

Before a cutting proce$S starts, this double-layered product is a 

substantially elongated or bar-shaped product that may have a a-oss-sectional 

area either substantially a square or substantially a circle. This product 

consists of two lB:YCI's: an outer food material (referred to as a •casing'") and an 

inner food material (referred to as a "filling'') en-veloped by the casllig. 'Ihe final 

product produ~d by the encrusting apparatus 1 is made from the elongated 
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product by means of the cutting process. Tiie product is substantially 

spherical and double-layered, but can take various fonns, such as dumplings, 

or other rice-based products. In the present invention the casing is a food 

material, such as rice dough, . wheat dough, or the like, while the tilling is ·a 

food material, such as bean paste or the like. 

It should be understood that in the specification the term ":final.· product• 

does not always mean an end product ready for consumer use, but may ~erely 

mean an encrusted food product that has a substantially spherical, 

·hemispheric, or like form. Those skilled in the art will understand that any 

co·oking.process, for example, heating, steaming, and other processes, can be 

applied to the product produced by the encrusting apparatus 1. 

The encrusting apparatus l includes a frame 3, who_se upper portion is 

provided with a first feeding section s. for continuously feeding the filling. mid 

a second feeding section 7, for continuously feeding the casing. The frame 3 

encloses a double nozzle 9 located adjacent the sections 5, 7 for downwarc:lly 

extrudmg the fed casing from the first feeding se~on and the fed :filling from 

the second feeding section 7 in the form of an elongated and cylindrical 

product. in which the casing en"Velopes the :6llin.g in a substantially coaxial 

relation. In the frame 3, a verticall;y movable cutting apparatus 11 is provided 

below the double nozzle 9 to receive and cut the elongated and cylindrical 

product that is extruded from the double nozzle 9 so as to produce rounded, 

encrusted products. Jn the frmne 3, a tiltable tray or chute 13 is located below 

the cutting apparatus 11 to receive the rounded, encrusted products to be fed. 
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The upper portion of the frame 3 is integrall;v provided with a ceiling that 

forms a main mount 15 for detachably mounting a first horizontal cylinder 17 A 

for the first feeding section 5 and a second horizontal cyliDder 178. 

1b.e upper surface of the main mount 15 is provided with a left wall lSA, a 

right wall 15B, and a center wall ISC (the left and right walls !SA. lSB are 

shown in Fig. 3) so that first arid second receiving recesses 16A, 16B are 

fonned between the three walls lSA, lSB, and lSC. The first receiving recess 

16A and the second receiving recess 16B receive the corresponding cylinders 

17A, 17B, respectively. 

· Preferably the left and right walls 15A, 158 may be formed with drain 

passages lSG th.at extend to the bottoms of the receiving recesses 16A, 16B. 

When the cylinders 17 A, 17B are removed from the receiving recesses 16A, 168, 

these empty recesses 16A, 168 may be readily cleaned 'With an appropriate 

liquid, e.g .• water, since the drain passages lSG can be readily drained of the 

liquid. 

When the cylinder 17 A (or 17B) is received in the corresponding receiving 

recess 16A (or 16B), an appropriate gap 18 (Fig. 1) exists between the lowest 

portion of the cylinder 17A (or 178) and the bottom of the receiving recess 16A 

(or 16BJ. 

At the front side (the left side in Figs. 1 and 3) of the upper SUifa.ce of the 

main mount 15, the center (~bout the middle portion in Fig. 3), right, and left 

portions are provided with a center projection 19, which stretches the center 

wall lSC. a right projection 21R, and a left projection 21L, respectively. The 

front faces (the left end in Figs. 1 and 3) of these projections 19, 21~ and 21L 
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lie in the same plane so as to act as a surface for detachably mounting the 

double nozzle 9. 

The double nozzle 9 is provided. with a flange 23. which has a surface to be 

.fitted to· the sur.face for ·mounting. The flange 23 has U-shaped engaging slots 

25A, 258, and 25C at their upper center, right, and left portions, respectively 

(see Fig. 2). A center clanlping member 27A for clamping the D.ange 23 is 

pivotally mounted on the center projection 19 via a pivot pin 29A such that it 
. . 

swings up and down with the pivot pin 29A. Similarly, right and left clamping 

mem.bers 278, 27C, for damping the flange 23, are pivotally mounted on the 

right· projecti.On· 21R a:nd the left projection 21L via pi1'0t pins 29B, 29C, 

respectively. The right and left clamping members 27B, 27C swing laterally 

with the corresponding pivot pins 298, 29C. The clamping members 29.A. 29B. 

and 29C can be engaged to and. disengaged from the car.responding engaging 

slots 25A, 25B, and 25C, respectively. Therefore, the double nozzle 9 can be 

mounted on the front of th~ main mount 15 by engaging the engaging slots 25A, 

25B, and 25C of the flange 23 with the claznp.ing members 27 A. 27B, and 27C · 

such that they are. clamped to the flange 23". Conversely, the double nozzle 9 

can be detached from: the main mount 15 by disengaging the clam.ping 

members 27 A, .278, and 27C from the engaging slots 25A, 25B, and 25C. · 

The rear face of the flange 23 of the double nozzle 9 is formed with 

receptacle apertures 3 lA and 32B to receive the front ends of the first and 

second cylinders 17 A. 17B, respectively. The front ends of the first and second 

cylinders 17 A, l 7B fit relatively tightly within the receptacle apertUres 3 lA, 

· 32B via an 0 ring (not shown), so that the double n0221.e 9 and the first and 
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second cylinders 17 A, 178 can be removed together from the main mount 15, 

when the double nozzle 9 is detached from it. 

The double nozzle 9 is constru.cted with two casings, and _thus it in.eludes 

an outer, hollow, cylindrical no:zzle 33 and an. inner, cylindrical nozzle 35 that 

is provided with.in the outer nozzle 33 in a coaxial relation. At a lower portion 

of the double nozzle 9, it also includes a rota.tor 39 with a gear 37. The inner 

nozzle 35 nuidly communicates with the aperture 3 lA through a passage 4 lA. 

A ring passage 43, which is formed between the inner surlace of the outer 

nozzle 33 and · the ·peripheral surface of the inn.er no2Zle 35, fluidly 

communicates with the aperture 3 lB through a passage 41B. . . 

·To reduce undesirable kneading or stirring m the feeders (the cylinders· 

17 A. 178), the jlresent apparatus 1 employs a piston mechanism, instead of 

the prior-art screw or spiral mechanism, for transporting the food materials. 

As is obvious from Fig. 3, a first horizontally-acting. piston 45A, working in 

the first cylinder 17 A, and a second, horizontally-acting piston 45B, working in 

the second cylinder l 7B, are each formed with a tapered piston head, which 

has a tapered surfaee 45T. Each passage 4lA, 41B has a recessed pro.file 

corresponding to the tapered surface 45T. With this configuration, when the 

pistons 45A, 458 force out the food materials within the cylinders 17 A, 178, 

the tapered surface 45T engages the corresponding recesses of the passages 

41A, 41B to mjn;m;~ the waste of the remaining food material within.each of 

the cylinders 17 A, 17B. 

Projecting from the rear portion of the upper surface of the main mount 15 

is a rear projection 4 7, for supporting the rear ends of the first and second 
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cylinders 17A, 17B. It is opposite the receptacle apertures 31A, 32B. The rear 

projection 47 includes first and second fitting apertures 49.A, 49b to closely fit 

and support the corresponding rear ends of the first and second cylinders 17 A, 

17B. 

The rear projection 47 also includes a driving mechanism. for moving the 

pistons 45A, 45B tci force out the food materials from within the cylinders 17 A, 

178. This driving mechanism includes a pair of nuts 51A, 51B, which are 

horizontally and rotatably attached to tl:ie rear surface of the rear projection 47, 

and a pair of cross·reed, threaded, levers 53A. 53B to act as pressurized 

propeller members. They are threaded into the corresponding nuts SlA, SIB 

and movable back and forth, and extend through the rear projection 47 for 

contacting and p~ug the corresponding pistons 45A, 45B so that the 

pistons are forced forwardly. 

'Th.e cross-feed levers 53A. 53B ~ secured by longitudinal elongated key­

engaging grooves SSA, SSB, which are formed on the levers in cor.respondence 

with. their length, so that they cannot be tum.ed. The key-engaging grooves 

SSA, SSB are engaged to and disengaged from the lower ends of stoppers 57 A, 

27B, which are vertically and movably supported by the rear projection 47. 

To rotate the nuts 51A, SlB, toothed wheels 59A, 59B are formed on the 

peripheries of them. Further, the toothed wheels 59A, 59B engage with 

corresponding endless belts (e.g.. chains or timing belts) 6 lA, 6 lB, which in 

tum engage with corresponding driving gears 65A, 65B of motors 63A, 638 (see 

.FIG. 4) mounted 'Withln the frame 3. With this arrangement, when the motors 

63A, 63B rotate either inversely or reverse~y and thus the nuts SlA, Slb rotate 
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. either inversely or reversely the cross-feed levers or the pressurized propeller 

members· 53A, 53B move back and forth. When the strokes of the cross-feed 

IeVers 53A, 53B move forward their front ends contact the corresponding 

pistons 45A, 4SB with.in the corresponding cylinders 17 A, l 7B such that each 

piston acts as a forward stroke. When the strokes of the cross-feed l~crs 53A, 

53B move back, their front ends rel.ease from the corresponding pistons 45A, 

45B and thus onJ;y the feed levers 53A, 53B retract. . 

As noted above, when the cross-feed levers 53A, 53B act as the forward 

strokes and th.us the pistons 45A, 45B reach th~ ends of their strokes, the food 

materials within the cylinders 17 A, l 7B are forced out therefrom through the 

double nozzle 9, with.out any -waste food materials remaining within the 

cylinders 17 A, l 7B. This procedure may be readily performed when both 

cylinders 17 A, 178 reach the ends of their strokes at substantially the same 

time. However, because the food materials of the two cylinders 17 A, 17B are 

consumed at different rates, it may occur that when one cylinder still contains 

food material the other one is already emptied and thus needs to be resupplied 

with the food material. Because of this resupply with the food material, a pair 

of sensors SA, SB~ such as photo sensors. limit &Witches, or proximity detectors 

are provided near the corresponding nuts 51.A, SIB. When each piston 45A, 

45B reaches the end of its stroke, the corresponding rear end of each lever 53A, 

53B passes forward thorough a sensing position {near the corresponding nuts 

5 lA. 518) of the cOJTCspon.ding sensors SA, SB and signals them. When at 

least one of the sensors detects the corresponding rear end of the lever 53A or 
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53B. it signals both the motors 63A and 638 to stop. and thus the empty 

cylinder can be filled with the food material. 

Alternatively, one· or two detectors may be provided for detecting the load 

of the motors 63A and 63B instead of pro'Vi.ding the sensors SA, SB to· detect 

the movement of the levers · 53A, 53B. When each of the pistons 45A, 45B 

reaches the end of its stroke and engages the corresponding passages 41A, 4 lB. 

the load· of the corresponding motors 63A. 63B rapidly increases. Therefore. 

the rapidly increased load of the motor 63A or 638 indicates th.at the 

corresponding piston 45A or 458 has reached the end of its stroke, and can be 

detected by the detector~ 

By reference now to Fig. 1, a driving mechanism for rotating the rotator 39 

in the double nozzle 9 will be explained. An additional mount 67, which 

supports a motor 69, is attached to the underside of the main mount base 15 

via a bracket. Dri.v.ingly connected to the drive shaft of the motor 69 is a driven 

gear 71 that meshes with a first intermediate gear 73 that is rotatably 

supported by the additional mount 67. The .first interm.ediate gear 73 is 

dri:m1gly connected to a second intermediate gear 75 rotata.bly supported. by 

the frame 3. The second intermediate gear 75 is arranged to mesh and un­

mesh with the gear 37 of the double nozzle 9, by means of a gear train 77 

having a pluralit;y of gears that are meshed. Therefo~ when the motor 69 is 

operating, the rotator 39 in the double nozzle 9 is rotatably driven through the 

gear 37 by means of the gear train 77 and.the first interm.ecliate gear 73, which 

is driven by the drive shaft of the motor 69. 
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In reference to Fig. 4, as described above, the vertically-movable 

cutting apparatus 11 cuts the elongated product that is extruded from the 

double nozzle 9 while the casing 79B envelopes the :filling 79A. The cutting 

apparatus 11 can be moved vertically as described as follows. The cutting 

app~atus 11 is mounted on the upper ends of a pa:ir of vertically movable rods 

83 that are vertically guided by vertically-movable guides 81 (sec Fig .. 6), which 

are provided on the front of the frame 3. As shown in Fig. 6, the lower ends of 

the movable rods 83 are connected to each other by a yoke 85. On the center 

portion. of the yoke 85, the front end of a connectirig plate 87 is pivotally 

connected by a pivotally-movable shaft 89. Rotatably fitted to the lower end -of 

the ·connecting plate 87 is an eccentric disk 93, which is mounted on a rotmy 

shaft 91 so as to act as a camm;ng action for elevating the cutting apparatus 

11. The frame 3 horizontally and rotatab]y supports this· rotary shaft 91. 

Attached to the base end of the rotary shaft 91 is a 6.rst bevel gear 95. It 

meshes with a second bevel gear 101 that is attached to .one end of an output 

shaft of a final driven mechanism 99~ which is driven by a motor 97. 

Therefore. when the motor 97 is operating. the cutting apparatus 11 is driven 

vertically by means of the eccentric disk 93 from the connecting plate 87, 

which is driven by the rotary shaft 91. 

The cutting apparatus 11 also includes a shuttering or sliding 

mechanism.. The sliding mechanism includes a housing 103, which receives 

polygonal, e.g., hexagonal, circumferen1ially-arranged. cutting members 105, to 

form a central opening surrounded by th.em. Each cutting member 105 has at 

least two cutting surfaces, which include upper and lower cutting surfaces 
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(only the upper cutting surfaces are illustrated in Fig. 5). ',rhe cutting members 

105 are assembled. in sliding contact with each other. Thus, the central 

opening is opened and closed to cut the elongated product that is extruded 

fc:om the double nozzle · 9 and that passes through the central opening, to 

produce the rounded~ encrusted· products, in each of which the filling is · 

encrnsted with the casing .. Those skilled in the art will recogilize that the 

rounded ·encrusted product is not intended. to be only a product in which the 

casing fully covers the inner filling. For ex:atnple. the casing may be extended 

part~way around the inner filling so a~ to form an opening in the casing such 

that ~ :filling.may be partly· exposed from the opening. 

A connecting pin 107, which·can move through the housing 103, is fixed to 

one of the cutting members 105 th.at is located in its set position. The head of 

the· connecting pin 107 is :integrally fixed to a first sliding shaft 109, which is 

aligned orthogonally to the connecting pin 107. As shown in Fig. 4, the first 

sliding shaft 109 is slidably supported so as to slide back and forth by means 

of a first guide 111, which is attached to the front of the housing 103 and 

extends backward and forward. As shown in Fig. s .. a second sliding shaft 115 

is slidably. supported so as to be slid back and forth by means of a second 

guide 117, which is attached to the frame 3 at substantially the same height as 

that of the first guide 111. 

A mechanical. coupling between the rear end of the first sliding shaft 109 

and the front end of the second slide shaft 115 is a U-shaped or ring-shaped 

coupling 117. whose front face has an elongated and vertical slit 117$. The 

rear end of the first sliding shaft 109 is engaged with the slit 1178 of the 
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coupling 117 in a manner such that the engaged shaft 109 can be moved 

vertically relative to the coupling 109. while it can be moved back and forth in 

unison with the coupling 109. The front end of the second sliding shaft 115 is 

attached to the coupling 117. 

· Although. the eouplirig 117.is coupled to both sJiding shafts 109.and 115, it 

may be coupled to just either one. 

·As descn"bed above, one end of the output shaft of the final driven 

mechanism 99 is attached to the second bevel gear 101. Attached to other end 

of the output shaft of the final drlven mechanism. 99 is a horizontal, rotary cam 
- . 

119 (Fig. 4) for driving the slidmg mechanism. The rotaey cam 119 has a cam 

groo11:e 119G that engages with a cam follower 125 on a center portion of a 

swing lever 123. The swing lever 123 swings back and forth. with its base end 

acting as a pivot that is pivoted on the frame 3 via a hlnge pin 121. The swing 

lever 123 is also pivotally connected at its front end to one end of a linkage 129 

via a pin 127. The other end of the linkage 129 is pivotally connected to the 

rear end of the second sliding shaft 115 via a pivot pin 131. 

When the motor 97 is operating, the rotary cam 119 · rotat.es to swing the 

lever 123 back and forth, an~ thus the second sliding ~haft 115 slides back 

and forth. Then the coupling 117 transmits the xnovement of the second 

sliding shaft 115 to the fµ-st sliding shaft 109 to make it slide back and forth, 

so th.at the cutting members 105 move in sliding contact with each other to cut 

the elongated product. 

Those skilled in the art can recognize that the operation of sliding the 

cutting members 105 is arranged in a cooperative relation with the elevation of 
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the cutting apparatus 11. When the cutting members 105 are being slid, both 

the first and· second sliding shafts 109 and 115 are moved in the same 

direction at substantially the same height, so that a displacement vertically of 

the cutting apparatus 11 is permitted. Therefore. the transmission of the 

driving p~ between the first and second sliding shafts 109 and 115 can be· 

performed under a lower moment than otherwise. 

As a result, the timing to slide the cutting members 105 is well. matched 

with the timing to elevate the cutting apparatus 11. to avoid a time lag of the 

sliding movements ·of the cutting members 105~ Thus~ the elongated product 

can be smoothly cut. 

The rounded, encrusted products. which are fed from. the cutting 

apparatus 11, then rest on the tilted tray 13, which is located below the cutting 

apparatus 11. 

In reference again to Figs. 1 and 2, the tiltable tray 13 can be tilted back 

and forth (~:rresponc:ting to the left and right sides in Fig. 1). Two vertical 

guide members 133 are provided on the right and left sides of the lower portion 

of the front frame 3 in a paired relationship. A ~ertical. slider 135, which has a 

bracket 137 on its front face, is slidably mounted between the pair of the 

vertical guide members 133. to slide vertically. A swinging member 141 is 

pivoted on the upper portion of the bracket 137 by a pivot pm 139 so as to 

swing vertically on the pivot pin 139. The swinging member 141 is forced 

clockwise (as in Fig. 1) by a torsion spring (not shown) such that its rear end 

side abuts the upper surface of the vertical slider 135 and thus is supported in 

a substantially horizontal position. The swinging member 141 includes a 
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vertical. fiange 141F at one of its sides- The tray 13 has a vertical flange 143, 

with a vertical. slit 145 formed thereon which is opposed to the vertical flange 

l41F of the swinging member 141. A fastener 147, which may include a bolt 

and nut, is· fastened to both the opposed flanges 141F, 143. Although one end 

of the fastener 147 is securely fastened to the flange 141F of the swinging 

member 141, the other end is slid.ably and adjustably fastened to the vertical 

flange 143 of the tray 13 through the verti.ca1 slit 145. Therefore, the height of 

the tray 13 can be varied by ad.justing the position in which the fastener 147 is 

fastened in the vertical slit.145_ 

The rotary shaft 91 th.at drives the eccentric disk 93 for the sliding 

mechanism also drives the vertical slider 135. For this purpose, the f.ron.t end 

of the rotary shaft 91 is connected to a lever 151, whose front end has a cam. 

follower 153- The cam follower 153 is engaged with an. appropriately-shaped . 
cam groove 149, which is formed on the vertical slider 13-?. 

In reference to Fig. 2, when the rotmy shaft 91 rotates counterclockwise, 

the cam follower 153 also rotates counterclockwise from the upper dead-center 

position. During the initial rotation of the cam follower 153, it can rotate along 

the cam groove 149 of the vertical. slider 135_ Therefore, the cam follower 153 

supports the upper surface of the cam groove 149, and thus the vertical slider 

135 is maintained in its high.est position_ 

Then the rotary shaft 9 l rotates counterclockwise by about 90 degrees, and the 

cam follower 153 abuts the lower end of the cam groove 149. Thus the vertical slider 

135 is gradually lowered. 



21 

The rear end side of the swinging member 141 then abuts the upper portions of 

the pair of vertical guides 1;33. This is caused by the downward movement of the 

vertical slider· 13S. The vertical slider 135 is then further lowered, and the swinging 

member 141 rotates counterclockwise around the pin 139 against the force of the torsion 

·spring, to tilt toward the ·front and th.Us the tray 13· tilts toward the front. Therefore, those 

cut products (not shown) that have already dropped from the cutting apparatus 11 onto· 

the tray 13 rheo slide and drop into che front. 

Then, as the cam follow«· IS3 passes through a lower dead center point and 

gradually goes upward, it gradually moves from the side of the lower end to the side of 

·the u·pp~r end of the cam groo'1e 149. Thus it gradually lifts the vertical slider 135. 

Therefore. the swinging member 141 is gradually urged to its initial position by the force 

exerted by the ~rsion spring. When the cam follower 153 rctums to the upper dead 

center point, the swinging member 141 als~ returns to the initial position (shown in figs. 

I and 2). 

As described above, both the lever 15 l for tilting the tray 13 and the eccentric 

disk 93 for elevating the cutting apparatus 11 are attached to the same rotary shaft 91. 

Therefore7 the elevation of the cutting apparatus 11 can be carried out in a cooperative 

relation with the tilting of the tray 13. \Vrth this cooperation, the tray 13 may receive 

and release the cut products that are dropped from the cutting apparatus 11 onto it at 

appropriate times. 

Because of the characteristics of the food materials, it is considered that the 

product dropped from the cunin·g apparatus 1 l may stick or adhere to the tray 13. To 

avoid this problem. as indicated by the dotted line AT in Fig. 1, an optional tray, which 

... 
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contains appropriate particles to prevent undesirable sticking or adhesion, may be 

attached to the tray 13. 

Jn the encrusting apparatus l of the invention, when the double nozzle 9 is 

removed from the apparatus 1, the cylinders 17 A, 178, containing the pistons 45A, 458, 

are, together with the double nozzle 9, removed from the receiving recesses I 6A, 16~ of 

the apparatus 1. Therefore the food materials may be prevented .from leaking from 

between the double·nozzle.9 and the cylinders 17A, 178 and thus the resulµng 

contamination that would otherwise occur may be prevented For the same reason, the 

remove4 double nattle 9, the removed cylindets l 7 A, 178, and the removed pistons 

45Ai 4SB can be readily maintained ~d cleaned outside of the apparatus L After 

maintenance or cleaning outside of the apparatus 1 the removed cylinders l 7A, 178 can 

receive the pist9ns 45A, 45B within them and then be filled with the food materials. 

Altematively .. after the double nozzle 9 and the cylinders 17 A, 178 8fe removed 

from the apparatus l, other types of cylinders, ea.ch of which already contains a piston 

and a food material that differs from the material in the removed cylinder 17A or l7B. as 

well as another type of double nozzle, may be mounted on the apparatus 1. This 

procedure is suitable for quickly making various kinds of casings and fillings for the 

apparams l. In particular, th.is procedure may be an efficient one for making multiple 

types, but in a low-volume production. 

Figs. 1 A-1C show an alternative cylinder 170,, which can be employed with the 

apparatus l instead of or with the cylinder l 7 A or 178. The piStons are not illustraced, 

for sake of simplicity. 

As shown in Fig. 7 A, the cylinder 170 includes an outer cylinder 172 

and an inner cylinder 174. As shown in Fig. 78, the inner cylinder 174 
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consists of a pair of half-cylinders 176, 178. Each half-cylinder 176 or 178 

forms a semi- or half-cylindrical form. They are adapted to fit with other one. 

In a condition where the pair of half-cylinders 176, 178 are separated, one half 

of.the cylinder 176 is :tnanually .filled with one kind of food material 180, while 

the other half of the cylinder 178 is manually .filled w.itb. another kind of food 

material 182, which differs from 'the material 180 shown in Fig. 7C. Then the 

half-cylinders· 176, 178 are fit to each other to fom:i the single inner cylinder 

174, as shown in. Fig. 7 A. The fitted cylinder 174 is then inserted in the outer 

cylinder 172, which has an inner diameter to fit the outer diameter of the 

•cylinder 174. Thus the c:Ylind.er 170 is completed and can be mounted on the 

apparatus 1 in.stead the cylinder 17 A or 17B. If each food material 180 or 182 

has a different color, the cylinder 1.70 produces a two-colored material. 

Further. when both the cylinder 17 A for the filling and the cylinder 178 for the 

casing in the apparatus 1 are changed· to two of the cylinders 170, the final 

product can be, e.g., a four-colored product. 

While. the preferred embodiments of the invention have been described 

· and illustrated herein, it will be apparent for those skilled in the art that 

various modifications and variations may be made to the present invention 

without departing from its spirit. 

For example, according to the invention of claim. 1, those skilled in the 

art could design a feeding apparatu.s that employs the two detachable cylinders 

17 A, l 7B in order to produce an elongated and enveloped food product -with 

neither the undesirable kneading associated with the prior-art rotatable screw, 

nor the complicated ma:intenance problems due to the prior-art hoppers fixed 
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on the turret. To achieve these objects, "t:hose skilled in the art Will recognize 

that such a feeding apparatus is not limited to using thC cutting apparatus 11 

shown and illustrated. herein. In fact.· ~ose skilled in ·the art could use any 

other cutting app~atus in ·order to produce spherical products as the final. 

products from the elongated and en.vc;:loped food product. 

· Thus, it is intended tJ;La:t the scope of the present invention cover 

modilieationa and variations thereof, provided that they come within the spirit 

of the appended. claims. 

j 
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.. ·. What u. ctmrneli is; .. ··.· 
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mounting means (16A, 168) for detachably mounting said cylmders 

(17A, 17B) to said apparatus (I) .. 

2. The apparatus of claim 1, further comprising further mounting 

means for mounting said adhering means (9) on said apparatus (.1) md 

detaching said adhering means (9) from said apparatus (1). 

3. The apparatus of claim 2, further comprising means !or connecting 

·said adhering means, said .first cylinder, and said second cylinder 

together such that when said adhering :means is detached from said 

apparatus. said first cylinder. that contains said first pis~ and said 

second cylinder that contains said: second piston are detached from. said 

apparatus together with said adhering means. 

4. The appai:at:us. of any or' the preceding claims, further comprising 

detector means for detecting when each said cylinder reach.es the end of 

its stroke. 

5. The apparatus oI any of the preceding claims, wherein each piston 

has a tapered convex head, and said ad.he.ring means is profiled with two 

co~cave surfaces, each of which closely receives the corresponding 

tapered convex head of the corresponding cylinder. 

6. The apparatus of any of the preceding claims. fllrther comprising 

cutting means for cutting the cylindrically-enveloped product that is 

extruded from said adhering means so as to form a plurality of 

substantially spherical products wherein. in each product the outer 

. material encrusts the mner material. 
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7. The apparatus of claim 6, wherein said cutting means includes 

polygonal. circumferentially arranged cutting members to form a central 

opening surrounded by them. wherein said cutting members are 

assembled in· sliding contact with each other so that they sh'u.t said 

central opening to cut the cylindrlcatzy-enveloped product that. passes 

throu.gh therein from said adhesion means. 

8. The apparatu.s as in claim 7. wherein said cutting means is 

vertically movable by means of a cam mechanism. 

9. The apparatu.s as in claim 8, wherein said cutting members of said 

cutting means are driven by an additional cam m.echanism. ·. 

10. The apparatus as in claim 9, wherein said cam. mechanism and. 

said additional cam. mechan;sm are coupled to each other by a coupling 

and are driven together by the same motor in a cooperative relation. 

11. The apparatus as in cl.aim 10, wherein said coupling vertically 

and slid.ably supports said cam meahanism for said vertical movement of 

said cutting means so as to permit this verti.citl movement. 

12. The apparatus as in claim 11. said apparatus further including a 

tiltable tray for receiving said spherical product from said cutting means. 

and wherein said tiltable tray is al.so driven by means of said motor in a 

cooperative relation so as to tilt to have the received spherical product 

slide out. 

13. The apparatus as in claim 1, wherein at lea.st one of said 

cylinders comprises an outer cylinder and an inner cylinder to be inserted 

into said outer cylinder, and wherein said inner cylinder is comprised of 



111111111111111111111111111111 
c l " s *. 

two haJf-cylinders adapted to fit each other so that one half-c~ can 

be filled with a food material th.at differs from that to be filled in the other 

half cylinder. 

14. A- method using the apparatus of claim 13 for fee~g and 

·extruding a cylindrical, multiple-colored enveloped food.prodµct in which 

· an outer material envelopes an inner material., said method comprising 

the steps of: 

a) feeding an outer material having a first color.in said one half-· 

cylinder; 

b) feeding an outer material having a second color that differs from 

said first color in said other half cylinder; 

c) fitting said half-c:ylinders to each other to form ·said inner 

cylinder and inserting said inner cylinder into said outer cylinder being 

assembled as one cylinder; and 

d) mounting said assembled cylinder on said apparatus as said 

second cylinder, thereby in said second cylinder extruding a two-colored 

outer ·material th.at includes said first and second color during its 

operation. 

15. The method as in claim 14, further comprising: 

feeding an inner material hailing a third color i:n an additional half-

cylinder; 

feeding an inner material having a fourth color th.at differs from said 

third color in an-additional half-cylinder; 



.. 

I If Ill~ Ill~ 1111111111111111 
H S * 

fitting said additional half-cylinders to each other and inserting said 

fitted cylinders into an additional outer cylinder being assembled as said 

first cylinder; and 

mounting said first cylinder in said apparatus together with said 

second cylinder of said step d.). thereby said tirst cylinder also extruding a 

two-colored material such that a fin.al product from said .ap~aratus has 

four colors. 


