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PASTA, PASTRY, COOKIE AND HORS 
D’OEUVRE MAKER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This application is a continuation-in-part of patent appli 
cation Ser. No. 081059.338. ?led May 11. 1993 now W.S. 
Pat. No. 5.324.185. 

BACKGROUND—FIELD OF INVENTION 

The present inventions are directed to home electric 
appliances to make pastas. pastries. cookies hors d’oeuvres 
and other extrudable food products. 

BACKGROUND-DES CRIP'I‘ION OF PRIOR 
ART 

Automatic home food mixing and extrusion appliances 
have been in common use for many years. Automatic pasta 
making appliances which both mix dough and automatically 
extrude dough through a die have been patented and in use 
in the U.S. at least since the late 1970s. In general such 
appliance have a con?guration which includes a bin con 
taining rotating blades. feeding an extrusion screw which 
forces the mixed materials through an extrusion die. 

For the most part. existing pasta makers are limited in 
capacity. are messy and time consuming to use. and have 
little versatility. 

SUMMARY OF INVENTION 

The present inventions improve on prior devices in many 
areas. 

Advantages of the present inventions will become appar 
ent from the following description and illustrations of a 
preferred embodiment. 

DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective view of an embodiment con 
structed according to the present inventions. 

FIG. 1A is a detail of FIG. 1 showing the control switch. 
FIG. 2 is a top perspective view of mixing and extruding 

components. 
FIG. 3 is a longitudinal vertical section through the center 

of the embodiment taken along line 3—3 of FIG. 4. 
FIG. 3A is a detail of FIG. 3 showing sections of the 

extruder chamber. extruder screw. die nut. and extrusion die. 
FIG. 4 is a front elevation of the embodiment. 

FIG. 5 is a cross-sectional view of the mixing bin 22 taken 
along line 5-5 of FIG. 3. 

FIG. 6 is a perspective view of a bearing washer 154. 
FIG. 7 is a sectional view of the bearing washer shown in 

FIG. 6 as well as portions of components surrounding the 
washer. 

FIG. 8 is a sectional view through the extruder taken 
along line 8—8 of FIG. 12. 

FIG. 9 is a perspective view of a measuring cup. 
FIG. 10 is a longitudinal ve11ical section through the 

center of the measuring cup shown FIG. 9 taken along line 
10—10 of FIG. 9. 

FIG. 11 is a perspective view of the step shaped enclosure 
subassembly of the embodiment. 

FIG. 12 is a top view of the extruder housing subassembly 
of the embodiment. 
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FIG. 13 is a backside view of the extruder housing shown 

in FIG. 12. 
FIG. 14 is a top forward looking perspective view of the 

embodiment’s mixing bin. 
FIG. 15 is a front elevation view of the mixing bin. 
FIG. 16 is a section of FIG. 12 taken along line 16-16 

of FIG. 12. 
FIG. 17 is a section of the lid of the embodiment taken 

along line 17-17 in FIG. 18. 
FIG. 17A is a detail of the lid shown in FIG. 17 showing 

how it couples to the mixing bin and step shaped enclosure. 
FIG. 18 is a top view of the lid shown in FIG. 17. 

FIG. 19 is a rear elevation of the lid shown in FIG. 17 

FIG. 20 is a side elevation of the embodiment’s mixing 
blade. 

FIG. 21 is a front elevation of the mixing blade shown in 
FIG. 20. 

FIG. 22 is a schematic of the embodiment’s motor control 
circuit. 

FIG. 23 is a block diagram of the circuit shown in FIG. 22. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

A preferred embodiment of the present inventions has a 
motor 24 rotated mixer and extruder 30 contained in clear 
polymeric enclosures 22. 32. The motor 24 and associated 
transmission 26 are contained in a stepped shaped enclosure 
28 (see FIG. 10) which supports and cradles a clear plastic 
mixing bin 22 within its step. An auger extrusion screw 30 
is contained in a cylindrical extruder housing 32 which 
protrudes into the front 33 of the bin 22 and continues out 
in front 33 of the ?at front face 37 of the bin 22. Whether the 
embodiment mixes or extrudes is controlled by the direction 
of rotation 34. 36 of the motor 24 and consequent rotation 
of the mixing/feeding blades 102. 104. 106. 108. 110 and 
auger extrusion screw 30. Reverse rotation 34 of the blades 
102. 104. 106. 108. 110 and screw 30 backs dough out of the 
extruder housing 32 and into the mixing bin 22; forward 
rotation 36 feeds the dough into the extruder screw 30 which 
in turn presses dough against and through the extrusion die 
38. The embodiment may be used as only a slow speed 
mixer or as both a mixer and extruder. As an example. bread 
dough might be mixed in the unit without reversing the 
motor to extrude. Instead the mixed dough would be 
removed from the bin 22 and baked in a conventional 
manner. 

Specially designed embodiment extrusion dies 38 permit 
repeated extrusion without intervening cleaning. in part due 
to die extrusion holes 168 which are contoured to permit 
dough which dries hard in the holes between extrusion 
cycles to be extruded. 

Specially designed dies with over 20 degrees of taper in 
their extrusion holes closest to the extruder screw. also make 
it easy to clean either wet or dry food stu?’s and dough from 
the dies. 
A measuring cup 40 with indicia 39 marked on its 

transparent or translucent sides 42 and a guillotine lid 44 
simpli?es and makes more precise dry and liquid measure 
ments. Precision is important in many extruded farinaceous 
food recipes and other extruded food products 
A pin 228 projecting from the measuring cup’s 40 base 

41. helps. when the cup is shaken. to break up and mix 
ingredients being measured. As an example. the pin 228 
helps break up and mix the yokes and whites of eggs when 
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they are being measured. This simpli?es mixing and gen— 
erally makes it quicker. It also eliminates having to clean a 
fork or other mixing instrument. In home pasta makers ease 
of operation and cleanup is important to both the marketer 
and the end user. 

The mixing cup’s lid 44 conveniently ?ips down 37 when 
open 198 to make the cup 40 easier to handle. 
A rotating cutter arm 46 wipes the front face of the 

extrusion die 38 and makes cutting extruded materials a 
quick and simple process. 

This preferred embodiment of the present inventions 
comprises a two piece molded polymeric stepped shaped 
enclosure 28 containing a reversible permanent magnet dc 
motor 24 whose horizontal shaft 48 is positioned pointing 
fore 33 to aft 31 within the enclosure 28. 
The permanent magnet dc motor provides the high torque 

and quiet operation desirable in a home food product mixer/ 
extruder. 
The motor 24 is powered by wall power conveyed 

through a cord entering the rear 31 of the unit. After entering 
the enclosure and before flowing to the motor 24. the ac 
current coming through the cord is controlled in a conven 
lional manner in sequence through: a single-pull-single 
throw safety interlock momentary-on microswitch which is 
interconnected to the mixing bin’s lid; a full bridge recti?er; 
and a double-pull-double-throw three position forward-off 
reverse switch 50. all of which are conventional and only 
partially shown in the drawings. 
As an alternative. a more sophisticated circuit might be 

utilized in combination with the above mentioned safety and 
forward-off-reverse switches. Such a switch/circuit combi 
nation might. as an example. provide. in addition to safety 
interlock. current recti?cation. current control and direction 
reversal. all or some of the following features: 

A) automatic resetting electrical overload protection to 
prevent motor damage when heavy mechanical loads 
are placed on the motor. As an example. this might 
prevent motor damage if extrusion were attempted 
before pasta ?our had been fully mixed with liquid. 

B) electric fuse protection for safety against internal 
electrical malfunctions. 

C) switching delay in reversing motor shaft rotation from 
forward to reverse or reverse to forward to prevent 
stress conditions which might shorten motor life. 

D) electrical motor breaking by placing a resistance load 
between the motor terminals to rapidly slow motor 
shaft rotation. 

E) switching delay to eliminate switch contact arcing 
when turning the unit on. 

F) rectification of input electrical power from alternating 
current to direct current. 

G) alteration of input voltage so. as an example. a 120 volt 
motor might operate from a 230 volt power source. 

H) reduction of RF emissions. 
I) timing functions so. as an example. the mixing and/or 

extrusions cycles might be automatically timed. 
Of course. such a circuit might provide additional features 

as well. such as indicator lights. as an example for on/off. or 
mix. and extrude. or lights indicating improper component 
assembly. etc. 

FIGS. 22 and 23 show a circuit 244 which provides 
several of the above features (including features A. B. C. D. 
F. and H from the above list). 

Basically this circuit 244 works as follows. 
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4 
The circuit 244 shown in FIGS. 23 and 24 will provide 

protection for a DC motor against overload or sudden 
direction reversal. This is accomplished by sensing the 
motor current and then taking appropriate action if neces 
sary. The circuit can be divided into the functional blocks 
shown in FIG. 23 to help clarify it’s operation. The corre 
lation between the functional blocks and the schematic is as 
follows: 

Functional Block Schematic Components 

Power Input and Recti?cation Plug P1, switch SW1, fuse F1, 
and diode bridge Dl 
Resistor R4, dioide D9. and 
capacitor C2 
Power resistor R1 

Circuit Power Supply 

Load Sense Resistor 
Power Switch Power transistor (MOSFET) Q2, 

resistors R5, R10, and R11 
Snubber Network Power resistor R13. capacitor 

C3, and diode D10 
On/Otf/Reverse Switch DP'I‘T switch 50 
DC Motor DC motor 24 
Overload shutdown Resistors R2 and R3, capacitor 

C1, and SCR Q1 
Transient Overload Shutdown 
(w/reset) 

Transistors Q3 and Q4, 
resistors R6, R7, R8, R9 and 
R12. dioides D4, D5, D6. D7 and 
D8. zener diodes D2 and D3. and 
capacitors C4 and C5 

The Power Input and Recti?cation block shown in this 
circuit is for use with 120 VAC. 60 Hz power. It provides a 
power cord and plug (P1). safety interlock switch (SW1). 
safety fuse (F1). and a full-wave bridge rectifier (D1) to 
convert the AC into un?ltered DC. This block can be any 
other circuit or device that provides power appropriate for 
the chosen DC motor (24). The design presented for this 
block is for illustrative purposes only. 
The Circuit Power Supply block is a simple. unregulated 

Diode (D1) Capacitor (C2) power supply. The resistor R4 is 
added to limit the inrush current at power up to provide 
long-term. reliable operation. 
The Load Sense Resistor (R1) is used to detect motor 

current Since all power that ?ows through the DC motor 
(24) also flows through the FET (Q2) and through this 
resistor. the voltage across this resistor is proportional to the 
motor current. 
The Power Switch block comprises of the FET Q2 and 

resistors R5. R10 and R1]. The PET is the actual switching 
device while the resistors provide default control voltage to 
the gate terminal of the FBI". Note that the maximum 
recommended gate voltage of a PET is 20 V. Zener diode D2 
assures that the gate voltage in this circuit does not exceed 
18 V. The Snubber Network block uses R13 to dissipate 
excess motor energy in the event the motor direction switch 
50 is suddenly thrown from one direction to the other. Diode 
D10 is reverse-biased during normal operation an prohibits 
R13 from dissipating energy. Capacitor C3 is used to limit 
dv/dt so that no damaging high'voltage transients are pre 
sented to the drain terminal of the FET. 
The On/Off/Reverse Switch (50) is used to control the 

state (on or 011') and the direction (normal or reverse) of the 
DC Motor (24). 
The Overload Shutdown block uses Silicon Control Rec 

ti?er (SCR) Q1 to turn off the FET (Q2). and thus the DC 
motor. if the current drawn by the DC Motor (24) exceeds 
a given average value. A resistor divider comprising of 
resistors R2 and R3 determine the exact overcurrent thresh 
old. Since R2 and R3 are placed across the Load Sense 
Resistor (R1). the voltage at the junction of R2 and R3 is 
























