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This invention relates to new vand useful. im- v 

provements in grinders, and has particular reierf 
ence to horizontal surface grinders. . . VThe principal object of the present invention 

is the provision, in a grinder having a grinding 
wheel with its planar upper surface substantially 
flush with the upper surface of ̀ a grinding table, 
of means for causing the upper end ofthe axis 
of said wheel to >gyra’te rapidly as said grinding 
wheel rotates. This causes a. vibratoryy tilting 
of the grinding wheel ¿in all directions, with the 
result that each point of the periphery vibrates 
substantially vertically, or to and fromY any‘obe 
ject which >is passed over the> grinding table. This 
provides a mulch more rapid cut than has here. 
toiore been obtainable with grinding ywheels 
which rotate about a fixed axis. Also, when the 
wheel contacts the vwork atany given point to 
cut chips therefrom andthen vibrates down 
wardly away from the work, there will be pro 
vided between the wheel and thev work suilicient 

' clearance tor permit said chips to be thrown out 
wardly to the periphery of thew'wheelior disposal'. 
This tends to prevent clogging or glazing of >the 
grinding surface..` f ' » _ , ., ~ 

Another object isy the provision,§ in a surface 
grinder of the character described, of a grinding 
wheel mounted directly on the upper end of the 
drive shaft of a vertically disposedmotor, nsaid 
motor being supported against verticalmovement 
and being resiliently supported laterally in such 
manner that the upper end of ̀ said shaft may 
gyrate about the vertical, thusproducing a vi 
bratory tilting of the grinding wheel. Byfsup 
porting the motor resiliently, the stresses in 
duced by said Vibration in the motor bearings 
are greatly reduced. The normal eccentricity of » 
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the grinding wheel, or the uneven weight of rthe ` 
work against the wheel, `are usually suflìcient to 
initiate and maintain the vibration. y ' n 
A furtherobject is the provision, in a surface 

grinder of the character des'cribedvof adjustable 
means for eccentrically loading ythe grinding 
wheel, whereby the amplitude of the vibration' of 

said wheel may be controlled. ' y vk'Other _objects are simplicityr and economy of 

construction, eiiiciency' of operation, durability, 
and adjustability to perform various types of 
work. ' - i 

With these objects in view,4 aswell as other 
objects which will become apparent in the course 
of the speciiication, referenceA will be had to the 
drawing, wherein: f . " ` ` 

Figure 1 is a front elevation of a horizontal 
surface grinder embodying «the present invention. 

Fig. 2 is a plan VÄQW 0f the grinder, ` ' f 
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Fig. 3 is an enlarged sectionntaken on line 
III-III of Fig. 1,-with parts left in elevation. ' 

Fig. 4 is a rear elevation of the grinder. 
Fig 5 is a fragmentary section taken on line ' 

V-V of Fig. 3. . f ‘ 

Fig. 6 isa fragmentary vertical section taken 
yon line VI-VI of Fig. 3. , . ' ' 

Fig. v'7v is a reducedl horizontal section` taken on 
line VII-_VII of Fig.y3. ' 4 

Fig. 8 is a fragmentary horizontal section taken 
on line VIII-«VIII of Fig. 3. , ' 

Fig. 9 is an enlarged fragmentary section taken 
on line IX-'IX of Fig. 2. 
Like reference numerals apply to similar parts, 

and the numeral 2 applies to a rectangular grind 
ing table having 'ay circular hole 4 formed cen' 
trally therein, and having al plurality of parallel 
grooves 6 formed longitudinally in the upper sur 
face thereoiï._y A downwardly extending` flanges 
is disposedabout the edge of said table. Also 
extending downwardly from said table are a plu 
rality of reinforcing ribs I0, as shown in Fig. '7, 
and a pair of ribs I2 ywhich form ̀ a chamber 
therebetween for containing the grinding wheel 
and exhaustl fan. A plate I4, rigidly attached to 
>the lower edges of ribs I2,jserves. to close, the lower , 
side of said chamber. A guide rail I5 for guiding f " 
the ̀ objects being ground across` table 2, is ad' 
justably fixed to the upper surface of said table 
by means of '.l-bolts I8, which engage said guide 
rail at their upper fends and flange 3,y at their 
lower ends'. vSaid grinding table is supported by 
a plurality’of noon-engaging legs 20 rigidly ‘at 
taehed at their upper ends 
I0 by means of screws 22. 5 
To plates 24, respectively -ñxed tor flange 8 at 

centrally disposed points along the front and rear 
edges of table 2 by means of screws» 26, is welded 
ya motor support frame comprising two _tubular 
members 23 welded to each of plates 24“, said tu 
bular members being downwardly and inwardly 
convergent,` and two horizontal crossed tubular 
members 430 joining'V the 'lower ends of tubular 
members 28, as shown in Fig. 5. " '  

Welded in the juncture of tubular members 3D 
is a vertical, internally threaded bushing 32, 
which carries a vertical support screw 34, which 
may be turned byv means of. a handle 36 fixed to 
its lower end. ‘A motor 38 is supported on the 
upper end of said screw. The drive shaft 40 of 
said motor extends substantially vertically up 
wardly through a hole 42 formed .in plate I4. ïA 
hub 44 is rigidly attached to the upper end» of 
said motor shaft within the chamber formed by 
table 2, ribs I2, and plate I4, by means of key 46 
and> set screw48. A plate 50, to the upper surface 

to` flange 8 and ribs ’ 
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of which is bonded a grinding wheel 52, is rigidly 
attached to said hub by means of bolts l54. Said 
grinding wheel extends upwardly through hole 4 
of table 2, and its planar upper surface is nor 
mally substantially coplanar with the upper sur 
face of said table. Said wheel is of somewhat 
smaller diameter than hole 4, leaving an annular 
space 56 between said grinding wheel and the 
edge of said hole, through which grindings may 
be exhausted by fan 58. Said fan, which may be 
of any suitable type, is ñxed to the lower surface 
of hub 44 and rotates therewith. Grindings drawn 
through annular space 56 by said fan intothe 
chamber formed by table 2, ribs l2, and plate I4, 
are exhausted from said chambeirthrough» a pair 
of downwardly extending exhaust tubes 60 dis 
posed on opposite sides of mot'orï38, said tubesl 
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 -studs '14 and 82. 
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the wheel, said eccentricity will cause the upper 
end of drive shaft 40 to gyrate slightly. Since 
the motor is carried on guide rods 62 which are 
free to pivot universally at their upper ends, both 
the grinding Wheel and the motor will gyrate 
tiltingly about their vertical axes. In this man- 
ner a large amount of stress is removed fromv 
the motor bearings which would occur if the: 
motor were rigidly mounted.y Transverse move- 
ment of the lower ends of guide rods 62 in any' 
direction is permitted by the goose-necks in boltY 

There will be a slight slippagel 
Any' 

possibility of chattering or vibration between said. 
motor and said support screw is prevented by' 

between support screw 34 and motor 38. 

a tension spring 90, which is secured at its upper 
' Vend to one of cross-bars 68 and at its lower end 

communicating at their upper ends with said», 
chamber through plate I4, and converging atv 
their lower ends through a rearwardly project 
ing horizontal exhaust tube 62. Said exhaust 
tube is adapted to be connected with any suitable 
means for conducting the grindings away from 
the grinder. ' 

Motor 38 is positioned and guided for lateral 
vibratory movement by two substantially vertical 
guide rods 62, each rigidly attached at its upper 
end to the free end portion of a cantilever sup 
port member 64. Said support members are 
welded respectively at their fixed ends to the 
upper end portions of tubular member 28 at the 
rearward side of table 2. Said support members 
are suñiciently thin to permit limited resilient 
bending and torsional strains to be set up there 
in. Thus guide rods 62 have a limited universal 
movement about their upper ends. A sleeve 66 
is carried for sliding movement along each of 
guide rods 62, and said sleeves are connected 
by cross-bars 68..4 Base plate 1U of motor 38 
is rigidly attached to said cross-bars. 
The lower ends of guide rods 62 are connected 

by means of a relatively thin bar 12 rigidly 
attached thereto. A bolt stud 14 extending 
parallel to the transverse axis of table 2, is 
welded or otherwise rigidly ñxed at its forward 
end to the juncture point of horizontal tubular 
frame members 30, as best shown in Fig. 3, and 
at its rearward end is adjustably fixed by lock 
nuts 16 to lug 18 which is rigidly attached to bar 
12 at the midpoint thereof. Intermediate its 
ends bolt stud 14 is formed to present a goose 
neck 80, which permits a limited resilient lon 
gitudinal extension of said bolt stud. A second 
bolt stud 82, extending parallel to the longi 
tudinal axis of table 2, is rigidly attached at one 
end to one of tubular members 28 and at its 
opposite end is adjustably fixed by means of 
>lock nuts 84 to a lug 86 rigidly attached to bar 
12 at the midpoint thereof. Bolt stud 82 is also 
-provided ̀ with a goose-neck 88 intermediate its 
ends.l 

Lock nuts 16 and 84 may be selectively loosened 
and tightened to level the planar upper surface 
of grinding wheel 52 with the upper surface of 
>table 2 while thegmachin'e is at rest. = Adjusting 
these lock nuts pivots guide rods 62 about their 
upper ends, and these rods in turn tilt motor 
38 and the grinding wheel. Turning screw 34 
by means of handle 36 adjusts grinding wheel 
52 vertically relative to the grinding table, ac 
cording to the depth of the cut desired. Since 
grinding wheels are very rarely, if ever, com 
pletely homogenous, grinding wheel 52 will al 
ways have a certain degree of eccentricity, so 
that when motor 38 is set in operalììQIl. UQ WI!! 
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Agrinding wheel mounting plate 50. 

to bar- 12, thus holding the motor firmly against 
'screw 34. r 
Due to the above described oscillatory tilting 

motion of the grinding wheel, any point about 
vthe periphery of said wheel vibrates vertically 
and thus contacts the object to be ground dur 
ing only a small portion of each revolution. This 
produces a sort of slapping action between the 
wheel and the work which has been found to 
produce a much more rapid, eflicient grinding 
with no sacrifice in accuracy. Moreover, the 
wheel contacts the Work at only one portion of 
its periphery at any given instant, and the re 
mainder of the wheel will be spaced apart from 
the work sufficiently to provide adequate clear 
ance for therdisposal of grindings and chips of 
metal. Thus glazing and clogging of the grind 
ing surface is greatly reduced. 
Another means for initiating and maintaining 

the vvibratory tilting of the grinding wheel is the 
object being ground. The grinding wheel is in 
effect resiliently mounted, and when the object 
to be ground contacts the Wheel it has the effect 
_of loading the wheel unevenly, or eccentrically. 
'I'his will of course cause the wheel to vibrate 
as described. 
While in most cases the parts may be so pro 

portioned that the natural eccentricity of the 
wheel, and the contacting of the wheel by the 
object being ground, will produce a vibration of 
the wheel of suitable amplitude, in some cases 
it maybe desirable to control the amplitude of 
the vibration adjustably. For example, the nor 
mal tendency of a very heavy piece of work to 
>dampen the vibrations of the wheel may be 
counteracted by increasing the normal amplitude 
.of the vibration. This adjustment is best ac 
complished by varying the eccentricity of the 
grinding wheel, and as shown in the drawings is 
obtained by means of four counterweights hav 
ing the form of threaded bolts 92. As best shown 
in Figs. 2 and 9, said bolts are disposed hori 
zontally within the inner diameter of grinding 
wheel 52. They are disposed radially relative 
to said wheel, being equally spaced therearound, 
and extend through lugs 84 rigidly attached to 

Each bolt 
is adjustably secured in its lug by means of lock 
nuts 96 which engage opposite sides of said lug. 
By tightening and loosening said lock nuts se 
lectively, bolts 92 may be moved radially to ad 
just the eccentric loading of the grinding wheel 
at will. 
While I have shown a specific embodiment of 

my invention, it is apparent that many minor 
variations of construction and operation could 
be made without departing from the spirit of the 
invention, . 
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What I claim is: , , 

1. A surface grinder comprising a horizontal 
grinding table, a rigid motor support frame fixed 
beneath said table, a substantially vertical motor 
supported slidably at its lower end on said frame, 
a grinding wheel fixed to the upwardly extended 
drive shaft of said motor'and having its upper 
surface substantially coplanar with the upper 
surface of said table, a plurality of vertical guide 
members supporting said motor horizontally, saidA 
guide members being connected at one end to 
said frame for limited universal movement, and 
resilient means urging said guide members to 
ward the vertical. ` 

2. A surface grinder comprising a horizontal 
grinding table, a rigid motor support frame fixed 
beneath said table, a substantially vertical motor 
supported slidably at its lower end on said frame, 
a grinding wheel fixed to the upwardly extended 
drive shaft of said motor and having its upper 
surface substantially coplanar with the upper 
surface of said table, a plurality of vertical guide 
members arranged at one side of said motor 
and connected to saidmotor to support it hori 
zontally, and a plurality of resilient cantilever 
members each fixed at one end to said frame, 
and to the free ends of which said guide mem 
bers are respectively connected. ` 

3. A surface grinder comprising a horizontal 
grinding table, a rigid motor support frame fixed 
beneath said table, a substantially vertical motor 
supported slidably at its lower end on said frame, 
means carried by said frame for adjusting said 
motor vertically, a grinding wheel fixed to the 
upwardly extended drive shaft of said motor 
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with said frame, said ’members being resiliently 
extendable whereby to permit limited horizontal 
movement of said guide members in any direc 
tion. . y  

6. A surface grinder comprising a horizontal 
grinding table, a rigid motor support frame fixed 

» beneath said table, a substantially vertical motor 
, supported slidably at its lower end on said frame, 
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and having its upper surface substantially co- ¿ 
planar with the surface of said table, a plurality 
of vertical guide rods arranged along one ,side 
of said motor and having their upper ends car 
ried by said frame for limited universal move 
ment, said motor being carried on said vertical 
guide rods for sliding movement, and resilient 
means urging said guide rods toward the vertical. 

4. A surface grinder comprising a horizontal 
grinding table, a rigid motor support frame fixed 
beneath said table, a substantially vertical motor 
supported slidably at its lower end on said frame, 
a grinding wheel fixed to the upwardly extended 
drive shaft of said motor and having its upper 
surface substantially coplanar with the upper 
surface of said table, a plurality of vertical guide 
members supportingv said motor horizontally, 
said guide members being connected at one end 
to said frame for limited universal movement, 
and resilient members connecting the opposite 
ends of said guide members to said frame to 
permit horizontal movement of said guide mem 
bers in any direction. 

5. A surface grinder comprising a horizontal 
grinding table, a rigid motor support frame fixed 
beneath said table, a substantially vertical motor 
supported slidably at its lower end on said frame, 
a grinding wheel fixed to the upwardly extend 
ed drive shaft of said motor and having its upper 
surface substantially coplanar with the upper 
surface of said table, a plurality of vertical guide 
members supporting said motor horizontally, said 
guide members being connected at one end to 
said frame for limited universal movement, and 
a pair of relatively right-angled members con 
necting the opposite ends of said guide members 

a grinding wheelfixed to the upwardly extended 
drive shaft of said motor and having its upper 
surface substantially coplanar with the upper 
surface of said table, a plurality of vertical guide 
members supporting said motor horizontally, said . 
guide members being connected at one end to 
said frame for limited universal movement, a 
pair of relatively right-angled members connect 
ing the opposite-ends of said guide members with 
said frame, said members being resiliently ex 
tendable, whereby to permit limited horizontal 
movement of said guide members in any direc 
tion. ~ 

7. A surface grinder comprising a horizontal _ 
grinding table, a rigid motor support frame fixed 
to said table therebeneath, a motor having'its 
ldrive shaft extending substantially vertically up 
wardly supported solidly at its lower end by said 
frame for horizontal sliding movement, means 
carried by said frame for adjusting said motor 
vertically, ay grinding wheel fixed to said drive 
shaft and having its planar upper surface sub 
stantially coplanar with the surface of said table, 
a pair of resilientcantilever members fixed to 
said support frame adjacent the upper endl of 
said motor, a substantially vertical guide rod 
having its upper end fixed tol the free end of 
each of said cantilever supports, sleeves secured 
to said motor and carried for sliding movement 
on said guide rods, whereby said motor is sup 
ported horizontally, resilient means urging said 
motor downwardly against said frame, a trans 
versely resilient connecting member joining the 
lower ends of said guide rods, and a pair of rela 

f tively right angled horizontal members each fixed 
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at one end to said frame and adjustably fixed 
at vits opposite end to said connecting member, 
sai-d right angled members being resiliently ex 
tendable. , , ‘ 

 kDELMONT R. PETERSON. 

References Cited in the file of'this patent 
UNITED STATES PATENTS 

Number l Name , Date 

79,475 Jones __________ __ June 30, 1868 ' 

108,822 Pitkin ___________ __ Nov. 1, 1870 
926,101 Connet _________ __ June 29, 1909 

1,138,592 Little ____________ __ May 4, 1915 
1,314,575 Davidson ________ __ Sept. 2, 1919 
1,489,257 rLeggett __________ __ Apr. 8, 1924 
2,000,667 Osterholm ____ _____ May 7, 1935 
2,070,944 Hillix ___________ __ Feb. 16, 1937 Y 

>2,138,167 Holden _________ __ Nov, 29,. 1938 
2,187,583 Buckner et al. _____ Jan. 16, 1940 
2,284,671 Meinzer _________ __ June 2, 1942 
2,306,470 Rush et al. ______ __ Dec. 29, 1942 
2,316,886 Pascucci ________ __ Apr. 20, 1943 
2,437,034 Meinzer ____ ______ __ Mar. 2, 1948 

FOREIGN PATENTS 
Number Country Date 

331,692 Great Britain ____ __ July 5, 1929 
519,364 Germany _______ __ Feb. 26, 1931 


