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10 Claims. (C. 51-177) 

This invention relates to grinders for floors, such as 
terrazo, mosaic, granite and marble floors. 
An object of the present invention is the provision of 

a floor grinder having a plurality of grinding elements, 
each including one or more standard grinding stones, and 
each moving downwardly independently of the others as 
the stones wear away. 
Another object is the provision of a floor grinder in 

cluding a plurality of independent grinding stones all 
fully bearing on the floor during operation of the machine 
regardless of the relative wear of said stones. 
A further object is the provision of a floor grinding 

machine so constructed that each of a plurality of grind 
ing stones thereof may be completely used up regardless 
of the degree of wear of the other stones. 
Yet another object is the provision of floor grinding 

apparatus having a driving arrangement which not only 
turns a plurality of independent grinding elements, but 
also imparts a downward component to said elements 
during operation of the apparatus. 
With these and other objects in view the present in 

vention will now be described with reference to the ac 
companying drawings, in which: 
FIGURE 1 is a reduced side elevation of a 

grinder according to this invention; 
FIGURE 2 is a top plan view of this machine; 
FIGURE 3 is an enlarged vertical section taken on 

the line 3-3 of FIGURE 1, illustrating a preferred driv 
ing arrangement for the grinding elements; 
FIGURE 4 is a horizontal section taken on the line 

4-4 of FIGURE 3; 
FIGURE 5 is an enlarged bottom plan view of a grind 

ing element or holder; and 
FIGURE 6 is a view similar to FIGURE 3, illustrating 

an alternative driving arrangement. 
Referring to FIGURES 1 and 2 of the drawings, 10 is 

a floor grinding machine including a suitable carriage 
12 carrying or supporting a grinder 14. In this example, 
carriage 12 has a pair of wheels 18 at the back end 
thereof and a single wheel 19 at its forward end midway 
between the sides thereof. Suitable supporting means, 
such as a pair of arms 23, project forwardly from 
the carriage and carry the grinder 14. 

Grinder 14 includes a cylindrical casing 27 carried by 
arms 23 of carriage 12. Suitable power means, such as an 
electric motor 29, is suitably mounted on the top of 
casing 27. 
FIGURES 3 and 4 illustrate a preferred driving ar 

rangement for grinding elements of grinder 14. In this 
example, casing 27 is provided with a bottom 32 and a 
horizontal support or wall 33 spaced upwardly from 
said bottom but below the top 34 of the casing. One or 
more vertical shafts 38, in this example there are three 
of these shafts, are each mounted for vertical and rotary 
movement in bearings 40 and 41 in bottom 32 and Sup 
port 33, respectively. A standard holder 44 is fixedly 
secured to the lower end of each shaft 38. Each holder 
has the usual intersecting slots 45 and 46 opening down 
wardly therefrom into which one or more standard grind 
ing stones 48 removably fit. These stones may be of any 
size, but the standard stone is usually about 2 inches by 
2 inches by 8 inches. Different arrangements of the 
stones may be used in holder slots 45 and 46. For ex 
ample, one whole stone may be inserted in slot 45 and 
two lengths of stone inserted in slot 46 on the opposite 
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sides of slot 45, or a length of stone may be inserted in 
the portions of each of the slots extending away from 
the centre of the holder. FIGURE 5 shows a full stone 
48 in slot 45 and lengths of a stone in slot 46. 
Motor 29 has a drive shaft 50 extending downwardly 

therefrom through bearings 51, 52 and 53 in casing top 
34, support 33 and bottom 32 centrally of casing 27. 
A central gear 55 is fixedly mounted on shaft 50 between 
bottom 32 and support 33. This gear is relatively wide, 
as clearly shown in FIGURE 3, and it is formed with 
teeth 57 that are inclined relative to the axis of the gear 
and shaft 50. Each shaft 38 has a relatively narrow 
lateral gear 60 fixedly mounted thereon and meshing with 
central gear 55. Each lateral gear 60 has teeth 62 which 
are inclined to correspond with the inclination of central 
gear teeth 57. If desired, casing 27 may be filled with 
heavy oil or grease. 
When motor 29 is operating, central gear 55 is rotated 

by shaft 50. This in turn rotates the lateral gears 60, 
shafts 38 and the grinder elements at the lower ends of 
said shafts formed by holders 44 and stones 48. When 
machine () is in operation, the grinding stones 48 rest on 
the floor and keep shafts 38 and their respective gears 60 
in proper position within the machine. As the stones 
wear away, shafts 38 and gears 60 move downwardly, said 
gears meshing with the central gear 55 at all times. Thus, 
the stone or stones of each holder wear away independ 
ently of those of the other holders so that each stone man 
tains full contact with the floor regardless of the Wear 
thereof relative to the wear of the other stones. The 
stones of each holder 44 may be worn down as far as 
possible regardless of whether the stones of the other 
holders are new and/or partially worn down. Thus, the 
individual grinding elements of the shafts 38 move down 
wardly independently of each other. An important fea 
ture of this invention is that the inclination of teeth 57 
and teeth 62 of the central and lateral gears impart a 
downward component to said lateral gears, shafts 38 and 
holders 44 with their stones 48. The incline of the teeth 
is such that the central gear maintains a downward pres 
sure on the lateral gears during the operation of the 
machine. This results in a downward pressure on the 
grinding stones making for more even and quicker grind 
ing of the floor. 

If desired, a small machine may be made with only 
one grinding element. This would function in the same 
manner as the machine described above. The central 
gear would impart a downward component to said grind 
ing element, and the latter would move downwardly as the 
grinding stone wore away. 
FIGURE 6 illustrates an alternative driving arrange 

ment for shafts 38, holders 44 and stones 48. In this ex 
ample, the bottom 32 and support 33 of casing 27 are 
omitted. A central gear 7 is fixedly secured to top 34 
within and centrally of casing 27. The motor shaft 50 
extends through but is not connected to gear 70 and 
carries at its lower end a lower support 72 that is rotatable 
in casing 27 near the lower end thereof. An upper support 
73 is located above support 72 and connected thereto to 
rotate therewith by a large collar 75. Upper support 72 
has a large central hole 76 therein so that said support 
surrounds but clears central gear 70. Each vertical shaft 
33 is mounted in bearings 73 and 79 carried by supports 
72 and 73, and is rotatable and vertically movable in said 
bearings. 
The alternative machine of FIGURE 6 operates in the 

same manner as the machine described above, excepting 
that instead of motor shaft 5 rotating central gear 70, it 
rotates supports 72 and 73 winich, in turn, move shafts 38 
circumferentially around said central gear. As lateral 
gears 60 mesh with gear 70, they rotate at this time and 
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consequently rotate shafts 33, holders 44 and stones 48. 
Thus, the stones not only rotate around the vertical axes 
of shafts 33, but they move circumferentially around the 
common axis of gear 79 and shaft 59. If desired, this 
alternative may have only one shaft 38 and the elements 
associated therewith. 
What claim as my invention is: 
1. In a machine for grinding foors, a central gear hav 

ing teeth inclined in an axial direction, a plurality of float 
ing vertical shafts arranged around and radially Spaced 
from said central gear and mounted for rotary move 
ment, a lateral gear having correspondingly inclined teeth 
fixedly mounted on each shaft and meshing with the 
central gear, said shafts and their respective lateral gears 
being free at all times during operation to Inove up and 
down, a grinding element mounted on a lower end of 
each vertical shaft and supporting the latter shaft and 
the lateral gear mounted thereon, and driving means for 
causing the vertical shafts and the grinding eleinents there 
of to rotate, the incline of the teeth of the central and 
lateral gears being such as to impart under the action of 
said driving means a downward component to the lateral 
gears, shafts and grinding elements during rotation of Said 
shafts. 

2. A machine as claimed in claim 1 in which the central 
gear is wide enough to permit each lateral gear to move 
downwardly while continuing to inesh therewith a pre 
determined distance as the grinding element associated 
with each lateral gear wears away. 

3. in a machine for grinding floors, a central gear hav 
ing teeth inclined in an axial direction, a plurality of 
floating vertical shafts arranged around and radially 
Spaced from said central gear and mounted for rotary 
movement, a lateral gear having correspondingly inclined 
teeth fixedly mounted on each shaft and meshing with the 
central gear, said shafts and their respective lateral gears 
being free at all times during operation to move up and 
down, a holder mounted on a lower end of each vertical 
shaft and adapted removably to hold a grinding stone 
projecting downwardly therefrom, said grinding stone 
supporting its holder, shaft and the lateral gear mounted 
on the latter, and driving means for causing the vertical 
shafts and holders to rotate, the incline of the teeth of the 
central and lateral gears being Such as to impart under 
the action of said driving means a downward component 
to the lateral gears, shafts and holders during rotation of 
said shafts. 

4. In a machine for grinding floors, a central gear hav 
ing teeth inclined in an axial direction, a plurality of 
floating vertical shafts arranged around and radially 
spaced from said central gear and mounted for rotary 
movement, a lateral gear having correspondingly inclined 
teeth fixedly mounted on each shaft and meshing with 
the central gear, said shafts and their respective lateral 
gears being free at all times during operation to move 
up and down, a grinding element mounted on a lower end 
of each vertical shaft and supporting the latter shaft and 
the lateral gear mounted thereon, and power means coin 
nected to the central gear to rotate the latter gear and 
thereby rotate the lateral gears, vertical shafts and grind 
ing elements, the incline of the teeth of the central and 
lateral gears being such as to impart under the action of 
said driving means a downward component to the lateral 
gears, shafts and grinding elements during rotation of said 
central gear. 

5. In a machine for grinding floors, a central gear 
having teeth inclined in an axial direction, a plurality of 
floating vertical shafts arranged around and radially 
Spaced from Said central gear and mounted for rotary 
movement, a lateral gear having correspondingly inclined 
teeth fixedly mounted on each shaft and meshing with 
the central gear, said shafts and their respective lateral 
gears being free at all times during operation to move up 
and down, a grinding element mounted on a lower end of 
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4. 
each vertical shaft and supporting the latter shaft and the 
lateral gear mounted thereon, and driving means for nov 
ing the vertical shafts circumferentially around the central 
gear to cause the lateral gears, shafts and grinding ele 
ments to rotate, the incline of the teeth of the central 
and lateral gears being such as to impart a downward 
component to the lateral gears, shafts and grinding ele 
ments during the circumferential movement of Said shafts. 

6. A floor grinder comprising a carriage, wheel means 
mounted on and supporting the carriage, a horizontal cen 
tral gear mounted on the carriage and having teeth in 
clined in an axial direction, a plurality of floating vertical 
shafts arranged around and radially spaced from Said 
central gear and mounted on the carriage for rotary nove 
ment, a lateral gear having correspondingly inclined teeth 
fixedly mounted on each shaft and meshing with the cen 
tral gear, said shafts and their respective lateral gears 
being free at all times during operation to move up and 
down, a grinding element mounted on a lower end of 
each vertical shaft and supporting the latter shaft and the 
lateral gear mounted thereon, and driving means for 
causing the vertical shafts and the grinding elements there 
of to rotate, the incline of the teeth of the central and 
lateral gears being such as to impart under the action of 
said driving means a downward component to the lateral 
gears, shafts and grinding elements during rotation of said 
shafts. 

7. A floor grinder as claimed in claim 6 in which the 
central gear is wide enough to permit each lateral gear 
to move downwardly while continuing to mesh therewith 
a predetermined distance as the grinding element asso 
ciated with each lateral gear wears away. 

8. A floor grinder comprising a carriage, wheel means 
mounted on and Supporting the carriage, a horizontal cen 
tral gear mounted on the carriage and having teeth in 
clined in an axial direction, a plurality of floating vertical 
shafts arranged around and radially spaced from said 
central gear and mounted on the carriage for rotary move 
ment, a lateral gear having correspondingly inclined teeth 
fixedly mounted on each shaft and meshing with the cen 
tral gear, said shafts and their respective lateral gears be 
ing free at all times during operation to move up and 
down, a holder mounted on a lower end of each vertical 
shaft and adapted removably to hold a grinding stone pro 
jecting downwardly therefrom, said grinding stone sup 
porting its holder, shaft and the lateral gear mounted on 
the latter, and driving means for causing the vertical 
shafts and holders to rotate, the incline of the teeth of 
the central and lateral gears being such as to impart under 
the action of said driving means a downward component 
to the lateral gears, shafts and holders during rotation of 
said shafts. 

9. A floor grinder comprising a carriage, wheel means 
mounted on and Supporting the carriage, a horizontal cen 
tral gear mounted on the carriage and having teeth in 
clined in an axial direction, a plurality of floating vertical 
shafts arranged around and radially spaced from said 
central gear and mounted on the carriage for rotary move 
ment, a lateral gear having correspondingly inclined 
teeth fixedly mounted on each shaft and meshing with 
the central gear, said shafts and their respective lateral 
gears being free at all times during operation to move 
up and down, a grinding element mounted on a lower end 
of each vertical shaft and supporting the latter shaft and 
the lateral gear mounted thereon, and power means on 
the carriage connected to the central gear to rotate the 
latter gear and thereby rotate the lateral gears, vertical 
shafts and grinding elements, the incline of the teeth of 
the central and lateral gears being such as to impart 
under the action of said driving means a downward com 
ponent to the lateral gears, shafts and grinding elements 
during rotation of said central gear. 

10. A floor grinder comprising a carriage, wheel means 
mounted on and Supporting the carriage, a horizontal cen 
tral gear mounted on the carriage and having teeth in 
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clined in an axial direction, a plurality of floating ver 
tical shafts arranged around and radially spaced from 
said central gear and mounted on the carriage for rotary 
movement, a lateral gear having correspondingly inclined 
teeth fixedly mounted on each shaft and meshing with 
the central gear, said shafts and their respective lateral 
gears being free at all times during operation to move up 
and down, a grinding element mounted on a lower end 
of each vertical shaft and supporting the latter shaft and 
the lateral gear mounted thereon, and driving means car 
ried by the carriage for moving the vertical shafts circum 
ferentially around the central gear to cause the lateral 
gears, shafts and grinding elements to rotate, the incline 
of the teeth of the central and lateral gears being such as 
to impart a downward component to the lateral gears, 
shafts and grinding elements during the circumferential 
movement of said shafts. 
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