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(57) ABSTRACT 
A machine comprising a rotary shaft rotatably sup 
ported by a housing in an axially displaceable manner; 
a whetstone mounted on one end of the rotary shaft 
and having an exposed abrasive surface; an impeller 
mounted on the rotary shaft within the housing and 
having a number of blades resembling turbine blades; 
a nozzle positioned diametrically inside the blades and 
having a plurality of jet openings for forcing water 
against the blades substantially perpendicular thereto; 
and rotating the turbine and blades means for supply 
ing tap water to the nozzle; and means for urging the 
rotary shaft axially thereof in counteracting relation to 
the pressure exerted on the abrasive surface by an ar 
ticle to be sharpened, the pressure of the tap water 
forced from the nozzle rotating the whetstone, the ar 
ticle is urged into contact with the whetstone under a 
proper pressure. 

4 Claims, 6 Drawing Figures 
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GRENDING MACHINE FOR HOUSEHOLD USE 

BACKGROUND OF THE INVENTION 

The present invention relates to a grinding machine 
for household use, more particularly to a grinding ma 
chine in which the whetstone is driven by the hydraulic 
pressure of tap water to sharpen kitchen knives and like 
cutlery or hand tools for household use. 
When sharpening household knives and hand tools 

on an electric grinder, it is dangerous to apply tap water 
to the abrasive member because of the possible leak of 
electric current. Such problem can be easily eliminated 
if the whetstone is adapted to be driven by the hydrau 
lic pressure of tap water. However, a machine in which 
the hydraulic pressure is utilized, merely to drive the 
whetstone, still need be given a special consideration to 
make it easier to operate since, as a household device, 
it is frequently used by an unskilled person. Especially, 
it is noted that the contact pressure between the whet 
stone and the implement to be sharpened is critical. 

SUMMARY OF THE INVENTION 

An object of this invention is to provide a grinding 
machine for household use which is designed to be 
driven by the hydraulic pressure of tap water and which 
is operable very easily even by those having almost no 
experience in handling machines. 
Another object of this invention is to provide a ma 

chine in which the article to be sharpened can be held 
in contact with the whetstone under a proper pressure 
during grinding operation, irrespective of whether or 
not the article is properly pressed against the whet 
Stone. 

To fulfill these objects, the present invention pro 
vides a grinding machine for household use comprising 
a housing adapted to be installed, for example, on the 
sink or in some other place convenient for grinding, a 
rotary shaft rotatably supported by the housing in an 
axially movable manner, a whetstone mounted on one 
end of the rotary shaft projecting outward from the 
housing and having its abrasive surface exposed from 
the housing, an impeller mounted on the rotary shaft 
within the housing and having a number of vertical 
blades along its outer periphery, a nozzle positioned di 
ametrically inside the blades of the impeller and having 
a plurality of jet openings for forcing water against the 
blades substantially perpendicular thereto, water sup 
ply means to be connected to a water supply faucet for 
supplying tap water to the nozzle and means for urging 
the rotary shaft axially thereof in counteracting relation 
to the pressure exerted on the abrasive surface by an 
article to be sharpened. 
When tap water is supplied to the nozzle, the pres 

sure of the water forced out from the nozzle drives the 
impeller, causing the rotary shaft to rotate the whet 
stone to sharpen the article pressed against the abrasive 
surface. By adjusting the supply of tap water, namely 
the opening degree of the faucet, the pressure of the 
water forced out from the nozzle is varied, whereby the 
torque and speed of rotation of the whetstone can be 
changed as desired. The water jetted out from the noz 
zle strikes the blades of the impeller substantially per 
pendicular thereto, making it possible to utilize the hy 
draulic pressure very efficiently to give a sufficient 
torque to the whetstone. 
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2 
On the other hand, the force acting on the rotary 

shaft to urge the same in its axial direction counteracts 
the pressing force exerted by the article on the abrasive 
surface to give a proper contact pressure all the time, 
thereby assuring a satisfactory grinding operation irre 
spective of whether or not the article is properly 
pressed against the whetstone. Since there is no need 
to provide a special thrust bearing at the end of the ro 
tary shaft to receive the pressing force, the construc 
tion for supporting the rotary shaft can be simplified. 
Other objects and features of this invention will be 

come more apparent from the following description. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view partly broken away and show 
ing an embodiment of this invention; 
FIG. 2 is a view in section taken along the line II-II 

to show the relationship between the nozzle and impel 
ler; 
FIG. 3 is a view in vertical section showing the details 

of the means for urging the rotary shaft in its axial di 
rection; 
FIG. 4 is a view in vertical section of another embodi 

ment; 
FIG. 5 is a view in vertical section of another embodi 

ment; and 
FIG. 6 is a view in vertical section of still another em 

bodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to FIG. 1, there is shown a housing 10 
having three or four legs 11 for supporting the machine 
on a sink or suitable place. The housing 10 includes 
bearing portions 12 and 13 rotatably supporting a ro 
tary shaft 14. The shaft 14 is axially movable within a 
limited range. A whetstone 15 is removably mounted, 
by a screw 16 or the like, on one end of the rotary shaft 
14 which end projects outward from the housing 10. 
Fixedly mounted on the rotary shaft 14 at a portion 

thereof within the housing is an impeller 18 having a 
number of vertical blades 17 resembling turbine blades 
and arranged on the same circumference at its outer 
periphery. A nozzle 20 disposed diametrically inward 
of the blades 17 has a plurality of jet openings 19 for 
forcing out water against the surfaces of the blades 17 
substantially perpendicular thereto. As seen in FIGS. 1 
and 2, the nozzle 20 is fixed to the housing 10 and has 
a central uniform pressure chamber 21, around which 
the jet openings 19 are formed. The uniform pressure 
chamber 21 communicates with a connecting tube 22 
for supplying water. The connecting tube 22 is adapted 
to be connected to an unillustrated faucet for water 
supply by an unillustrated rubber hose or the like. Indi 
cated at 27 is a drain opening. 
The bottom of the bearing 12 is formed with a small 

bore 23 communicating with the uniform pressure 
chamber 21, such that the pressure of the water within 
the chamber 21 will act on the lower end of the rotary 
shaft 14 through a movable member 24 and a ball 25 
which are disposed in the bottom of the bearing portion 
12 to urge the shaft 14 axially thereof in counteracting 
relation to the pressing force exerted on the abrasive 
surface by an article to be sharped. As seen in FIG. 3, 
a sleeve 26 may be provided in the bearing portion 12. 
The sleeve is movable relative to the rotary shaft 14 
and to the inner surface of the bearing portion 12 to re 
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duce the frictional force to be involved in the rotation 
and axial movement of the rotary shaft 14. The axial 
movement of the rotary shaft 14 is limited to a specified 
range by the bearing portions 12 and 13, whereby the 
shaft is prevented from being forced out from the hous 
ing 10. 
wn water is supplied from the faucet to the con 

necting tube 22 through the interconnecting rubber 
hose or the like, the water jets out from the openings 
19 and strikes the blades 17 to drive the impeller 18, 
which in turn rotates the whetstone 15 by way of the 
rotary shaft 14. The amount of water supplied to the 
nozzle 20 is variable as desired by adjusting the opening 
degree of the faucet. Accordingly, the pressure of 
water within the chamber 21 is variable to control the 
torque and speed of rotation of the whetstone 15 as de 
sired. Since electric power is not used at all, there is no 
danger of a current short. 
The hydraulic pressure of the chamber 21 urges the 

rotary shaft 14 in its axial direction through the bore 
23, movable member 24 and ball 25 and raises the 
whetstone 15. The urging force counteracting the 
pressing force exerted by the article on the abrasive 
surface maintains them in contact with each other 
under a proper pressure to assure the desired grinding 
operation, whether the article is pressed against the 
abrasive surface properly or not. The ball 25 serves to 
mitigate the frictional resistance between the rotary 
shaft 14 and the bearing portion 12 during the rotation 
of the shaft 14. 
FIG. 4 shows a more simplified grinding machine for 

household use. A housing 40 having three or four legs 
41 has bearing portions 42 and 43 which rotatably sup 
port a rotary shaft 44 in axially movable manner. The 
shaft 44 is provided with a whetstone 45 at its one end 
and fixedly carries an impeller 48 within the housing 
40. The impeller 48 has blades 47 resembling turbine 
blades. The shaft 44 is driven by the water forced out 
from the jet openings 50 of a nozzle 20. The pressure 
of water within a uniform pressure chamber 51 acts on 
the shaft 44 through a small bore 53 formed in the bot 
tom of the bearing portion 42 and urges the shaft in its 
axial direction to maintain a proper contact pressure 
between the article to be sharpened and the abrasive 
surface, counteracting the pressing force of the article 
acting on the whetstone. Indicated at 52 is a connecting 
tube for supplying water. 

In brief, the movable member 24 and ball 25 shown 
in FIG. 1 are eliminated in the embodiment of FIG. 4 
to simplify the overall construction. 
The means for urging the rotary shaft 44 in FIG. 4 is 

modified in the embodiment shown in FIG. 5. The jet 
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4. 
openings 49 of a nozzle 50 extend obliquely upward, 
and an impeller 58 has an umbrella-like slanting por 
tion 59 at its periphery. The water forced out from the 
jet opening 49 strikes the blades 47 and also the slant 
ing portion 59 at the same time. A component of the 
striking force urges the rotary shaft 44 in counteracting 
relation to the pressing force exerted on the abrasive 
surface by the article to be sharpened. 
As shown in FIG. 6, the rotary shaft 44 may alterna 

tively be urged by a coiled spring 60 or like biasing 
means housed in the bearing portion 42. Such means 
may also be incorporated in the embodiments already 
described. 
FIGS. 5 and 6, the same parts as those in FIG. 4 are 

referred to by the same reference numerals. 
What is claimed is: 
1. A grinding machine for household use comprising: 

a housing to be installed in a desired place, a rotary 
shaft rotatably supported by the housing in an axially 
displaceable manner, 
a whetstone mounted on one end of the rotary shaft 
and having an exposed abrasive surface, 

an impeller fixedly mounted on the rotary shaft 
within the housing and having a number of blades 
along its outer periphery, a nozzle positioned dia 
metrically inside the blades of the impeller and 
having a plurality of jet openings for forcing water 
against the blades substantially perpendicular 
thereto, means for supplying tap water to the noz 
zle, a uniform pressure chamber provided between 
the nozzle and the tap water supply means, and 

means for urging the rotary shaft axially, thereof in 
counteracting relation to the pressing force exerted 
on the abrasive surface by an article to be sharp 
ened, said urging means including means directing 
pressure of said tap water from said pressure cham 
ber toward part of the rotary shaft carrying the im 
peller. 

2. The grinding machine as set forth in claim 1 
wherein the urging means is provided by the pressure 
of water in a uniform pressure chamber of the nozzle 
applied on the other end of the rotary shaft through a 
small bore communicating with the chamber. 

3. The grinding machine as set forth in claim 1 
wherein the urging means is provided by a component 
of striking force of water forced out from the jet open 
ings of the nozzle against the impeller to urge the rotary 
shaft. 

4. The grinding machine as set forth in claim 
wherein the urging means is a spring biasing the rotary 
shaft axially thereof. 
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