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DESCRIPTION 

200103378-6 
0 7 JtJN 2001 

APP~TUS FOR ENCRUSTING A FILLING MATERIAL 

Field of Invention 

This invention relat.es t.o an apparatus for encrusting a filling material 

Particularly, it relat.es to an apparatus that includes a screw apparatus that 

transfers a filling material to be ·encrusted by a crust, and a vane pump that 

supplies .the filling material, which is transferred by the screw apparatus, to a 

nozzle for combining the :fnling material and a crust. The apparatus also 

includes another screw apparatus, which transfers encrusting material t.o encrust 

. a filling material, and another vane pump, which supplies the encrusting material, 

which is transferred_ by the screw apparatus, to the nozzle for combining the filling 

material and the encrusting material. More particularly, it relates to an 

apparatus that can prevent the filling and encrusting materials from being 

kneaded when ·they are transferred from the screw apparatuses t.o the vane 

pumps. Also, .the apparatus can supply sufficient filling . and encrusting 

materials to the related vane pumps to fill the spaces between the pairs of the 

opposed vanes of the vane pumps with sufficient amounts of those materials. 

Prior Art 

Conventional filling apparatuses have a_ screw-transfer.r.i.lig apparatus t.o 

transfer a filling material that is supplied from a hopper for filling materials. 

They also have another screw-transfer.ring apparatus t.o transfer an encrusting 

material th.at is supplied from another hopper for encrusting materials. Also, 

those filling apparatuses have vane pumps to measure the volumes of the filling 
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and encrusting materials that ~e transferred from ·the screw apparatuses and 

then to transfer them to a combining nozzle. 

The filling apparatuses discussed above include various kinds of apparatuses 

in which the rotating shafts of the screw-transferring apparatuses and the vane 

pumps are positioned parallel to or aligned with each other. .Also, the :filling 

apparatuses include a kind of apparatus that has a screw-transferring apparatus 

. having a pair of screws. 

. For th~ apparatuses in. which the rotating shafts of the screw-transferring · 

apparatuses and the vane pumps are positioned in parallel, those shafts are 

shifted up and down and positioned horizontally and in parallel. ·For the 

apparatuses in which the shafts of the screw-transferring apparatuses and the 

vane pumps are aligned with each other, those shafts are not shifted up and down, 

but the direction of the flow of a material is changed before the material is 

transferred to the vane pump. 

Those conventional. filling apparatuses have a limitation when they are made 

smaller. Also, the. apparatuses in which the direction of the fl9w of a material is 
. . 

changed have a problem wherein they are intended to knead· the material. Also, 

the conventional filling apparatuses sometimes cannot fill the spaces between a 

plurality of pairs of ·van.es of the vane pumps with sufficient food materials. 

There remain disadvantages .to be overcome so as to continuously feed a uniform 
. . 

amount of a food material to a combining nozzle, because th.ere are many cases 

where the spaces J>etween pairs of "Vanes that are located in a vane pump cannot 

be filled with a food material. 

Summary of Invention 

This invention is to overcome the above-mentioned problems by the prior-art 

apparatuses. The obj~t of this invention is to provide an apparatus for 
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encrusting a filling material. It includes a screw-transferring apparatus for 

filling materials to transfer a fill:Dig material supplied by a hopper for filling · 

mat.erials, a vane pump for filling materials 1;o transfer a :filling material that is 

fed by the screw-transferring apparatus 1;o a combining nozzle, a 

screw-transferring apparatus for crusts to transfer a crust that is supplied by a 

hopper for crusts, and a vane pump for crusts to transfer a crust that is fed by the 

screw-transferring apparatus for crusts to said combining nozzle. The combinii:tg 

nozzle combines the cnlst that is supplied ·by the vane pump for crusts with the 

filling material that is supp~ed by the vane pump for :filling mat.erials. The crust 

surrounds the filling material. . This apparatus is characterized in that each 

screw-transferring apparatus includes horizontal screws, in that each vane pump 

has a vertical rotating shaft, and in that the end of eaCh screw is not held and is 

located near the inlet of each vane pump. 

At the inlet of each vane pump a guide plane may be formed. The plane is 

arranged along a line that is tangent to a traject.ory of the out.er edge of each 

rotating vane of the vane pump and forms a circle having the biggest diameter 

among all of the trajectories defined by the outer edges of the vanes. 

Each screw-transferring apparatus may have a pair of serews. The 

rotational axis of each vane pump is detlect.ed toward the combining nozzle from a 

position in· the middle between the pair of screws. Also, the screws, the vane · 

pumps, and the combining nozzle are positioned at substantially the sa:ne level, 

so that food materials are horizontally transferred from the screws to the 

combining nozzle. 

Brief Description of Drawings 

Fig. 1 shows the main part of an embodiment of this invention. It is .a 

sectional view along the line I · I of Fig. 3, which is a schematic view of an 



• M • -Ei7Tz -

4 

apparatus. 

Fig. 2 is a sectional view along the line II - II of Fig. 1. 

Fig. 3 is a schematic view "of the apparatus. 

Preferred Embodiments 

Fig. 3 schematically shows an embodiment of an apparatus for encrusting 

:filling mat.erials 1. At the up~ part of this apparatus a hopper 7 for :filling 

mat.erials is located to supply a :filling material 5. Also, a· hopper 11 for 

encrusting mat.er.ials is located t;o transfer· a food crust 9. Below the hopper 7 for 

fillillg materials a :filling-supplyin~ apparatus 15 is located t.q supply a filling 

material to a combining nozzle 13. Below the hopper 11 for encrusting materials 

is located . a crust-supplying. apparatus 17 to supply a crust materi.&l t;o the 

combining nozzle 13. The combining "nozzle 13 is located between the 

filling-supplying apparatus 15 and the cr1.tst·supplying apparatu$ 17. 

Below the combining nozzle 13 a crust-cutting apparatus 21 is located txi cut a . 

bar-like food material 19. It is formed by combining by means. of the combining 

nozzle 13 an encrusting material with · a filling material, which encrusting· 

material surrounds the filling material. Below the crust-cutting apparatus 21 a 
. . . 

conveyor apparatus 25 js located. It conveys encrusted food materials 23 that are 

cut by the crust-cutting apparatus 21 t;o a subsequent process. 

Conventional apparatuses may be used for the crust-cutting apparatus 21 

and the conveyor apparatus 25. Th.tis, no details of them are given on their 

construction, functions, etc. 

As in Fig. 1, the filling-supplying apparatus 15 and the crust-supplying 

apparatus 17 are symmetrically positioned. Thus, the same reference numbers 

are used for their components that perform the same fuD.ctions. Below only the 

filling-supplying apparatus 15 is explained. No explanations for the 
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crust-supplying apparatus 17 are given. 

The filling-supplying apparatus 15 is comprised of a screw-transferring 

apparatus 27 t.o transfer a filling material that is supplied from the hopper 7 (Fig. 

3), and a vane pump 29 serving as a met.ering pump to continuously and 

constantly supply a filling material to the combining nozZle 13. 

The sciew·transferring apparatus ·27 includes a pair of screws 33A, 33B 

within a screw-housing 31. The screws are rotatably and horizontally positioned. 

The screw-housing 31 is formed t.o have a pair of grooves at the bottom. The 

bottoms of the grooves are circular. The grooves are arranged in parallel. The 

screws 33A, 33B are horizontally positioned in the grooves. 

The spiral vanes 35.A, 35B of the pair of screws 33A, 33B spiral reversely and · 

are fixed at the same pit.ch.es (or at the same distances). As the screws 33A, 33B 

are synchronously and reversely rotated, the contact points of the sp~al vanes 

35A, 35B or the points that are close to each other on them .ate gradually moved 

forward or backward in parallel with the shafts of those spiral vanes. In other 

words, when synchronously rotating, the screws 33A, 33B- act t.o transfer food 

mB:terials to the vane pumps 29 without them being kneaded. 

G~ars 37A, 37B, which have the same diamet.ers, are connected t.o the 

rotating shafts 36A, 36B. Those gears mesh with each other. The rotating 

shafts can be engaged with or disengaged from the base ends of the screws 33A, 

33B, so that the screws 33A, 33B can be synchronously and reversely rotated. 

The gears 37A, 37B are also connected t.o a control mot.or fuot shown), such as a 

servomotor, through a rotational transmission mechanism fuot shown), such as a 

gear train, a chain, or a belt. 

The screw-transferring apparatuses 27 for :filling and encrusting materials 

are driven and controlled by respective control mot.ors. However, in some cases 

they. may be connected t.o the same control mot.or. 

While the control mot.ors are being driven, the screws 33A, 33B are 
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synchronously and reversely rotated, so that food materials are transferred to the 

vane pumps 29. In.that case, the points on the vanes 35A, 35B of the screws 33A, 

33B that are close t.o each other are gradually moved t.oward th~ vane pumps 29. 

Thus, the food mat.erials are smoothly transferred. Also, wi~out being kneaded 

by the gpiral vanes 35A, 35B, the food materials are transferred with the good · 

quality being maintained. 

Each vane pump 29 includes a plurality of vanes that can be radially moved. 

Each also includes a pump casing 39, which is connected to the end of the screw 

housing 31. An inlet 41 is formed oil the pump casing 39 so as to be broader at 

the end nearest the screw housing 31. At the other end ·of the inlet 41, which is 

narrower than the end nearest the screw housing 31, a vertical rotating shaft 43 is 

rotatably positioned (Fig. 2). To simultarieously rotat.e the vane pumps 29 for 

filling and encrusting materials, their rotating shafts 43 are connect.eel to each 

other through a transmission device, such as a belt and a gear train. The shafts 

are also connected t.o a control motor <not shown). The respective shafts may be 

rotat.ed by separate mot.ors. 

A rotating cylinder 47 {Fig. 1) is connect.eel to the rotating shaft 43. The 

rotating cylinder 4 7 is positioned in the pump casing 39 at the same level as at 

that of the screws 33A, 33B. As in Fig. 1, a plurality of slitS are formed on the 

surface of the rotating cylinder 47. In the slits a plurality of vanes 49 are held so 

that they can be horizontally and radially moved within the slits. A cam 51, 

having a certain shape, is located in each pump casing 39 so· as to cause all the 

vanes 49 ~radially move as the rotating cylinder 47 rotates. As in Fig. 1, the 

axis of the rotating cylinder 47 is detlect.ed toward the combining nozzle 13 from a 

position in the middle between the pair of screws 33A, 33B. Also, the rotating 

cylinder 4 7 is positioned at a level that is the same as the pair of screws 33A, 33B. 

Th.us, the distances between each vane pump 29 and the combining nozzle 13 can 

be shortened. As the rotating cylinder 4 7 is rotat.ed in the direction of the arrow 
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A, a mod material that is fed by the screw-transferring apparatus. is transferred 

through the inlet 41 t.o the front sides of the vanes, and then moved to the rotating 

cylinders 47, so that the spaces between the vanes are filled with the food 

matmials. Then, the food materials are constantly fed out t.o outlets 53 at a 

constant volume, and then supplied t.o the combining nozzle 13~ H both the 
. . 

length of the. rotating cylinder 47 and the width (or. height) of each vane increase, 

the capacity of each vane pUm.p 29 can be easily enlarged. Thus, without 

changing the mes of the diameters of the vanes the capacity can be changed, so 

that the length of the passage where a food material moves in the vane pump can · 

be kept constant. 

The spaces between each vanes of each vane pump 29 can be filled with a food 

mat.erial that is transferred by the screw-transferring apparatus 27, without the 

food material being kneaded. This can be achieved by these foilo~g structural 

features. That is, the· feeding ends of the pair of screws of each 

screw-transferring apparatus 27 are not held. Also, those ends. are opposed to 

the inlets 41. Also, at each :inlet 41 a food-guide plane 41G is formed. · The plane 

is tangent t.o the trajectory of the outer edges of the rotating vanes 49 that ext.end 

to the maximum diameter, so that the spaces between the vanes of each vane 

pump ·29 can be smoothly filled with ·sufficient food material That is, the 

metering space is surrounded and defin,ed by the part of the trajectory that is 

defined by the pair of the vanes 49 that extend t.o the maximum diameter, the 

opposed smfaces of those vanes 49 and a part of the casing 39, and a part of the 

01:1t.sid.e of the rotating cylinder 4 7. 

By those structural features the food material can be transferred by the 

screws 33A, 33B of each screw-transferring apparatus 27 t.o each inlet 41 without 

any impedance, becalise the· shafts of the screws 33A, 33B are not held at each 

inlet 41 and do not need any bearings. Then, the food mat.erial is fed along the 

food·guide plane 41G through the outer edges of the vanes t.o the rotating cylinder 
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47. Then, the spaces between the vanes are automati.cally filled with the food 

mat.eri.al Thus, when the food material is transferred from the 

screw-transferring apparatus 27 to each vane pump 29_, it is not kneaded. 

As stated above, the food-guide plane 41G is formed to be tangent to the 

trajectory of the out.er edge of the vane 49 that extends to the maximum diameter. 

The metering spaces between the vanes can be continuously filled with sufficient 

food material just before they are closed. As soon as they. are closed, they are 

op~ed t.oward the outlet 53 and dischai.-ge the food material at a constant volume. 

Thus, the passage where the food material is transferred in eacli vane pump 29 is 

made to be short, so that the food material is prevented from being kneaded in 

each vane pump 29. 

If control apparatuses are used to separately ·control the control motors of the 

screw-transferring apparatus 27 and each vane pump 29 so as to control the ratio 

of the number of times they rotate, the sp~ between the vanes 49 of each vane 

pump 29 can be filled with sufficient food material. Th.us, the food material can 

be contfuuously discharged from each vane pump 29 at a constant volume. Th.at 

is, the ratio of the number of revolutions of the . control motor of the 

screw-tranSferring apparatus 27 to the number of revolutions ~the control motor 

of the vane. pump can be conveniently controlled. Also, the speeds of those 

control mot.Qrs can be controlled. Thus, the inlet 41 of the vane pump does not 

cause any large pressure to be generated in the food material. The metering 

spaces can be :filled with a sufficient amount of that material~ The effect on the 

production can be improved. 
. . 

The combining nozzle 13 has a dual-nozzle configuration. That is, it :Includes 

a :filling-discharging nozzle 55 to discharge a . :filling material and a 

crust-discharging nozzle 57 that surrounds it. They are both connected to vane 

pumps 29 through connecting pipes 59. Each connecting pipe 59 is fom1ed to be 

thicker and shorter than a conventional one so that the food material is prevented 
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from being ~am.aged when it passes through the pipe. 

When the food materials are supplied t;o the hopper 7 for :filling mat.erials and 

the hopper 11 for encrusting mat.erials, and .when the screw-transferring 

apparatuses are driven, a :filling mat.erial and a. crust material are horizontally 

transferred by the screws 33A, 33B of the screw-transferring apparatuses roward 

the vane pumps 29 without the food materials being kneaded. Th.en, the food 

materials are fed out at the same time from the transit ends 33E toward the inlet 

41 of each vane pump 29. When the food materials are transferred, the1 are not 

. kneaded near the inlet 41, but are directly transferred t.o the spaces defined by 

pairs of vanes. 

As stated above, each inlet 41 has the food-guide plane 41G and is formed t;o . 

be wide. Thus, the passage of the food mat.erial from the inlet t;o the vanes 49 is 

also made to be wide, so that the food mat.erial can be smoothly guided. Also, the 

spaces between the vanes 49 can be filled with sufficient :foQd material when the 

vanes 49 rotat.e. Also, the food materials can be continuously fed out from the 

vane pumps 29 at a constant volume. The food mat.erials that are discharged 

from the vane pumps 29 are combined by the combining nozzle into a product that 

has. two sections. Then, the combination is cut by a cutting apparatus 21 int;o 

products 23 with crusts covering the filling materials. The products 23 are fed by 

a conveying apparatus 25 to a subsequent step. 

As stated above, the screws 33A, 33B of the screw~transferring apparatuses · 

27, the vane pumps 29, and the combining nozzle 13 are positioned at the same 
. . 

level. Thus, even if large vanes 49 are used for the vane pumps 29, the length of 

the vanes in the direction of the diameter can be kept oonstant. Thus, the depths 

of the metering spaces in the direction of the diameter vary little, so that the 

metering spaces can be rapidly filled with the food materials and so that they are 

not filled insufficiently with food materials. 

As stat.ed above, the screws 33A, 33B, the vane pumps 29, and the combining 
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nozzle 13 are positioned at the same level. Thus, the length in each vane pump 

29 of the passage where the food mat.erial is transferred is made t.o be short. Also, 

the leiigths of the connecting parts between the vane pumps 29 and the combining 

nozzle 13 are made t.o be short by deflecting the position of the rotating axis of 

· each vane pump t.oward the combining nozzle. Also, those connecting parts are 

ni.ade t.o be thick. Thus, the length of the passage where the food material passes 
. . 

is made t.o be short. Al.so, the food material is p~vented from being kneaded 

until it reaches the combining nozzle 13. 

According t.o this invention, when the food materials are transferred from the 

screw-transfen:lng apparatuses having the screws t.o the Yane pumps, the food 

mat.erials can be smoothly moved from the screw-transferring apparatus t.o the . 

vane pumps and are not prevented from being kneaded. Also, the good quality of 

the food materials is maintained. Theimetering spaces are filled with sufficient 

food material. Thus, the disadvantages of the prior-art apparatuses can be 

overcom~ by this invention. 

Because the screws of the screw-transferring apparatuses and the combining · 

nozzle are positioned at the same level, the height Of the apparatuses cari be 

decreased. Also, when the capacity of each vane pump increa8es.the respective 

vanes do not need t.o be longer, but do need t;o be wider (or higher). Thus, in that 

case the depth of each metering space can .be.kept constant, so that the meterin~ 

spaces can be rapidly and smoothly filled with the food· materials without an 

insufficient amount of food material being filled. 
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CLAIMS 

1. .An apparatus for encrusting a :filling material comprising a 

screw-transfening apparatus for filling materials 1;o transfer a :filling material 

supplied by a hopper for filling materials, a vane pump for :filling materials to 

transfer a filling material that is fed by the screw-transferring apparatus 1;o ·a 

combining nozzle, a screw-transfuning apparatus for encrusting materials 1;o 

transfer an encrusting material that is supplied by a hopper for crusts, and a vane 

pump for crusts 1;o transfer a crust that is fed by the screw-transfening apparatus 

for crusts 1;o said combining nozzle, the combining nozzle combining the 

encrusting material that is supplied by the vane pump for crusts with the filling 

material that is supplied by the vane pump for filling materials, which :filling 

n;iaterial is surrounded by the encrusting material, characterized in that each 

screw-transferring apparatus includes horizontal screws, in that each vane pump 

has a vertical rotating shaft, and in that the end of each screw is not held and is 

positioned at the inlet of either vane pump. 

2: The apparatus of claim 1 wherein at the inlet of each vane pump a 

food·guide plane is formed, said plane being tangent to a traject.ory of the outer 

edge of the vane of the vane pump and forming a circle having the biggest 

diameter among all of the trajectories defined by the out.er edges of the vanes 

when the vanes rotate. 

3. The apparatus of claim 2 wherein said plane is arranged to form a 

passage for a food material to be gradually narrowed t.oward the inside of the vane 

pump. 

4. The apparatus of claim 1 wherein each screw-transferring apparatus 

I lllllll llfltl IHll lllll II llll 
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has a pair of screws, wherein the rotational axis of the vane pump is deflected 

t.oward the combining nozzle from a position in the middle between the pairs of 

screws, and wherein the screws, the vane pumps, and the combining nozzle are 

positioned at substantially the same level, so that the food mat.erials are 

horizontally transferred from the screws to the combining nozzle. 

5. · The apparatus of claim 1 wherein each vane pump includes a 

plurality of vanes and a rotating cylinder, on which rotating cylinder a plurality of 

slits are formed so that the vanes are caused to slide in the slits as the rotating 

cylinder rotat.es. 

6. The apparatus of claim 1 wherein said combining nozzle has two 

nozzles, one of them being positioned in the cent.er and the other surrounding it. 

I lllflll llllff lllf 111111111111 
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