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UNITED STATES PATENT OFFICE 

apolis, Minn, assignors to Advance. Machine 
Company, Minneapolis, Minn, a corporation of 
Minnesota: 

Application June 21, 1947, serial No. 756,156 
13 Claims. (Cl. 51-180) 

Our invention relates to terrazzo grinders and 
has for an object to provide a grinder which can 
be conveniently used for grinding Vertical surfaces 
such as, stair risers, baseboards, Wainscot bor 
ders, and other terrazzo wall surfaces. 
An object of the invention resides in providing 

a grinder which will cover an extended area. With 
out resetting. 
A still further object resides. in providing a 

grinder having a grinding wheel which may be: 
easily moved toward and from the Work Without 
resetting, the machine. 
Another object of the invention resides in pro 

viding, a grinder which will follow, the wall surface. 
without the necessity of setting the machine ac 
curately with respect to the surface to be ground. 
An object of the invention resides in providing 

agrinder Which may be used for grinding inclined 
Surfaces Or Surfaces out of plumb. 

A. Still further object of the invention resides in 
providing a grinder in which the grinding wheel. 
when moved toward the surface to be ground will 
be maintained parallel to said surface. 
Other objects of the invention reside in the 

novel combination and arrangement of parts. and 
in the details of construction hereinafter illus 
trated and/or described. 

In the drawings. 
Fig. 1 is a front elevational view of a terrazzo. 

grinder illustrating an embodiment of our in 
Wention. 

Fig. 2 is a side View of the structure shown in 
Fig. 1. With certain of the parts in altered posi 
tion. 

Fig. 3 is a side view similar to Fig.2 showing the 
parts in Still different, positions. 

Fig. 4 is a fragmentary front elevational view. 
of a portion of One: of the arms of the invention 
and showing the method of mounting the wheel 
head, said view being drawn to a greater scale 
than. FigS. 1, 2 and 3. 

Fig. 5 is a sectional view taken on line. 5-5 
of Fig. 4. 

Fig.6 is a longitudinal side elevational sectional 
view of the joint of the arms of the invention 
and the power transmission mechanism, therein, 
Said View being, drawn to the same scale as Fig. 5. 

Fig. 7 is a plan Sectional view taken on line 
of Fig. 6. 
Fig. 8 is a croSS. Sectional view taken on line 

8-8 of Fig. 6. 
The invention proper comprises, a base 0 on 

which is mounted a motor . Motor has 
connected to it an arm f2 which in turn has 
pivotally connected to it, by means of a joint 
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20 another arm. 3. The arm 3 has: attached to 
it at its free end a grinding head. A which Sup 
ports: a grinding wheel 5. These parts, will now 
be described in detail 
The base: 0 comprises two A-shaped end frames. 
6 and if which are identical: in construction. 
Only the A. frame. 6; which is shown in Fig. 1 
Will be described in detail: This frame consists. 
of parallel frame members. 8, converging frame 
members' 9, and a horizontal frame. member 2i. 
connected thereto. A cross frame member 22 is 
welded to the parallel frame raembers: 8. The 
base 0 further includes two longitudinal frame 
members: 23 which are wedded to the frames 16. 
and . 
The base. A is Supported on four wheels. 24. and 

25 which extend transversely of said base and of 
Which the Wheels 25 are: disposed inwardly of the 
frame-members 8 of the franae 7. These. Wheels. 
are mounted on lugs 26 which extead downwardly 
from the frame member 22 of said frame: Bolts 
27 extend through said: wheels; and are attached 
to the lugs 26 and form axles on which said 
Wheels are rotatably mounted. The wheels 24 are 
Similarly naounted on bolts: 28 which are attached 
to lugs. 29. These lugs are welded to extensions 
3. formed on the cross-frame-member 22 of frame 
6. This construction brings the said wheels 24 
outwardly near the outernest edges of the base 
0. By means of this construction the entire 

grinder may be moved laterally, when resting on 
the wheels' 24 and 25 which permits of moving 
the grinder along the surface to be ground in 
a manner which will be presently, more fully de 
Scribed. 
The base to may be moved longitudinally by 

means of the following construction. Pivoted to 
the two parallel frame members 18 of the frame 
f7 are two levers 32. These levers have bolts 33 
extending through the same and which are 
screwed into the said frame members. The upper 
ends of the levers 32 have welded to them a han 
dle 34 by means of which the said levers may be 
moved from the full line position' to the dotted 
line position shown in Fig. 2. The lower ends 
35 of the evers 32 have mounted on them wheels 
36. Bolts 37 extend through these wheels and 
are Screwed into the ends 35 of the levers 32 and 
form axles on which said wheels rotate. The ends 
35 of Said levers are angularly disposed with ref 
erence to the levers proper so that the wheels, 33 
when the said levers are in the position shown 
in full lines in Fig. 3 become raised above the 
level of the surface of which the device rests. 
When the handle 34 is moved to its dotted line 
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position its wheels 36 are swung downwardly to 
fioor level as shown in Fig. 2. Stops 38 on the 
end frame 7 limit the Swinging movement of the 
lower ends 35 of the levers 32. Further swinging 
movement of the handle 34 causes the wheels 24 
and 25 to become raised off from the surface on 
which the device is disposed and permits of wheel 
ing the device longitudinally by means of the 
wheels 36. A clip. 30 holds the lever 32 in its 
retracted position. 
The motor of the invention is supported by 

means of a shaft 39, which is flattened at its ends 
as designated at 4 in Fig. 1. Pivotally secured 
to the ends of the said shaft by means of bolts 
42 are two legs 43 and 44. These legs are pro 
vided with slots 45 which are adapted to receive 
boltS 46 extending through the same. 
Á6 are threaded into brackets 47 welded to the 
horizontal frame members 2 of the frames 6 and 
i. The bolts 42 extend through Off-sets 48 
formed on the legs 43 whereby the legs 43 and 44 
straddle the two end frames 6 and 7. By means 
of this construction the shaft 39 may be main 
tained horizontal as shown in Fig. 2 or the same 
may be raised at either end and tilted to the posi 
tions shown in full and dotted lines in Fig. 3. 
By tightening the boits 46 the shaft 39 may be 
held in any angular adjusted position within the 
limitS afforded by the lengths of the slots 45. 
Mounted on the shaft 39 are two bearings 49 

Which are Secured together at their lower ends 
by means' of a flange 5. This flange is bolted by 
means of bolts 52 to the motor . The upper 
ends of the bearings 49 have secured to them by 
means of screWS 53 a longitudinally extending bar : 
54. Mounted between the bearings. 49 and se 
cured to the Shaft 39 is a sleeve 55. This sleeve 
has bolted to it two blocks 56 which support a 
longitudinal bar 57. Bars 54 and 57 are substan 
tially the same width and overlie one another 
When the arm 2 is in elevated position. A tor 
sion coil spring 58 encircles the sleeve 55 and 
has its ends 6 and 62 crossed and straddling the 
two bars 54 and 57. Spring 58 is normally under 
tension. So that When the parts are normally at 
rest the ends 6 and 62 of said spring engage 
the bars or opposite sides and hold the parts in 
upright position. When the arm 2 is normally 
SWung from one side to the other bar 54 is disen 
gaged from one end of the spring 58 and engages 
the other end to further tension the said spring. 
This end of the Spring then leaves the bar 57. It 
Will thus become readily comprehended that the 
Weight of the arm and the structure supported 
thereby is counterbalanced through the spring 58. 
The arm 2 as shown in Figs. 1 and 2 is con 

Structed from two channel members 63 which at 
their lower ends are welded to two cross bars 64. 
These cross bars are secured to the end bell 65 of 
the motor by means of cap screws 66. The 
Said channel members are attached at their other 
ends to a case 6 by means of cap screws 68. 
These cap screws extend through slots 69 in the 
WebS of the channel member 63 and are threaded 
into the case 6. The case 67 has two flats on 
Which the channel members 63 rest. By means 
of this construction the case 67 may be moved to 
Ward and from the motor to adjust the belt 
and held in adjusted position by means of the cap 
Screws 88. 
Within the case 67, as shown in detail in Fig. 6, 

is rotatably mounted a shaft 72. This shaft is 
journaled in two ball bearings 73 and 74 which 
are mounted in Said case. The bearing 3 is re 
ceived in a bore 5 in the case 67 and butts 
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4. 
against a shoulder 76 formed in said case. A lock 
nut 77 clamps the said bearing against the 
shoulder 6. Bearing 74 is received in a bore 8 in 
said case in alignment With the bore 75. This 
bearing is however free to move within the bore 
18. A cover 9 closes the bore 78 and when re 
moved gives access to the bearing 74. Mounted 
On the shaft 72 between the two bearings 23 and 
74 is a sheave 8 which receives a belt 82 disposed 
Within the interior of the arm 2. This belt 
paSSes over another sheave 83 on the rotor Shaft 
84 of the motor il. By means of this construc 
tion the shaft T2 is driven from the motor . 
The bearing 75 butts up against a collar 85 of the 
shaft 82. Sheave 8 butts up against the bearings 
73 while a sleeve 86 lies between the bearing 74 
and Said sheave. A nut 8. Screwed on the end of 
the shaft 2 holds the parts in proper assembled 
relation and retains the bearing 73 in operative 
position. Within the bore 78. 
The arm 3 includes a housing 88 having a 

transverse bore 89 in the same. In this bore are 
mounted two ball bearings 9 and 92 which are 
held in spaced relation by means of a sleeve 93 
disposed between the same. The bearing 9 butts 
up against a shoulder 94 formed in the housing 88 
at the end of the bore 89. A nut 95 screwed into 
the end of said bore holds the two bearings in 
place therein. The shaft 72 extends into the 
housing 88 and extends through the two bearings 
9 and 92. Bearing 9 fits up against a sleeve 
96 which fits against a shoulder 90 on the shaft 
2. A bevel gear 97 butts up against the said 
bearing and is held in position by means of a 
key 98 and a lock nut 99 screwed upon the end of 
the shaft T2. By means of the housing 88, the 
case 6, the shaft 72 and the various bearings as 
Sociated with said shaft the joint 20 previously 
referred to is formed between the two arms 2 
and 3 permitting the said arms to Swing relative 
to one another about the axis of the shaft 72. 
The housing 88 has a branch O2 extending at 

right angles to the axis of the joint 20. This 
branch has a chamber 103 within the same and 
in which the bevel gear 97 is disposed. The said 
branch has two bores 04 and f G5 formed there 
in which are co-axial and which communicate 
With the chamber 03. In the bore 64 is mount 
ed a ball bearing 6 while in the bore G5 is 
mounted a ball bearing 07. The bearing of 
butts against a shoulder 08 in the branch (2 
of housing 88 and is held in place therein by 
means of a sleeve 09 which is threaded to screw 
into the outer end of the bore 05 and which is 

i, held in fixed relation therein by means of a lock 
nut f. Journaled in the bearings (6 and 97 
is a shaft 2. This shaft has a shoulder 3 
against Which the bearing foll butts. A bevel 
gear f4 extends up to the bearing 97 and is held 
from rotation by means of a key 5. This bevel 
gear meshes with the bevel gear 97 on shaft 2. 
A sleeve 6 on the shaft f 2 lies between the gear 
f4 and the bearing OS. A nut on the end 

of the shaft 2 holds the parts in assembled re 
lation on said shaft. 
The arm 3 in addition to the housing 88 in 

cludes a mounting f9 which is disposed at the 
end thereof opposite said housing. This mount 
ing is in the form of a yoke having two side 
members 2 and 22 and a connecting member 
23 therebetween best shown in Fig. 4. A bolt 
24 connects the two side members 2 and 22 

together and holds them in proper spaced rela 
tion. The arm 3 further includes three parallel 
links 25, 26, and f27. The links 25 and 26 
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are pivoted to the side members 2-f and 22 of 
the mounting 'f'9" by means of bolts 28 which ex 
tend through said side: members and are Screwed 
into blocks 29 secured to the ends of Said links. 
The other ends of the said links have attached to 
them blocks 3 which straddle: a lug. 32 formed 
on the branch G2 of housing 88. A. pin 33 ex 
tends through said blocks and boss and pivot 
ally connects the ends of the said links to the 

5 

housing 88 which forms a portion of the joint 10 
28. A plate 30 extends, across the blocks 3f 
and is secured to said blocks by means' of cap 
screws 34 which extend through said plate and 
are threaded into the said blocks. By means of 
this construction the ends of the links 25 and 
f26 are securely tied together: The link f2 is 
connected to the mounting 9 and to the hous 
ing 88 in much the same manner as the links f25 
and 26. The link 27 is constructed with a block 
35 at its upper end which extends between the 
two side members 2 and 22 of mounting 9. 
A pintle 36 extends through said side members. 
and block and pivotally, Supports the upper end 
of said link to the mounting. The lower end of 
link 2 has a block 37 attached to it which is 
received between two lugs' 38 and 39, formed on 
the upper portion of the housing 88. A pintle 
4f extends through the said lugs and block and 

pivotally supports the lower end of the said link. 
By means of the construction forming the arm 3 : 
the mounting f2 f. may be moved in any direc 
tion from left to right and vice versa, as viewed 
in Fig. 2 from the dotted line position to full line 
position. The arm 3 may be swung about the 
axis of the joint 20 and the mounting may be 
moved toward and from the surface of the wall 
being worked by means of handle A2. This han 
dle is attached to a cross bar 43 extending be 
tween the two side members 2 and 22 of 
mounting if 9. The weight of the arm 3 is 
counter-balanced by means of a counter-bal 
anced weight 44 which is slidably mounted on a 
rod 45 and held in position thereon by means of 
a set screw 46. The rod 45 is attached to a boss; 
67 by means of a set screw, 48: Boss 47 has 

a flange 49 formed on the same which is se 
cured to the end of the branch O2 of case 88 by 
means of screws. 5. as best shown in Fig. 6. 
Supported by the mounting 9 is the grinding 

head 4 which includes a housing f53 best shown 
in Fig. 5. This housing has a transverse portion 
34 and a longitudinal portion 55. Said hous 

ing has a chamber 56 within the same: In the 
transverse portion 53 are formed two co-axial 
bores 5 and 58: which receive ball bearings 
6 and 162. The ball bearing 62 butts up. 

against a shoulder 63 in the housing 53 and 
projects outwardly beyond the end of said hous. 
ing. Encircling said bearing upon the project 
ing portion thereof is a collar 64 which has a 
shoulder 65 butting against the outer end of the 
bearing 62. This: collar is secured to the hous 
ing 54 by means of screws, 60: shown in detail 
in Fig. 4. Mounted for rotation in the bearings 
6 and 62 is a shaft 66. This shaft has an 

enlarged head 68 formed on the outer end of 
the same. Encircling the said shaft and dis 
posed adjacent said head is a collar 69 which 
has a slinger ill formed on the Outer" portion of 
the Sanae. A Spacer" 2 also encircles: the Shaft 
f66 and butts against the bearing 62 mounted 
on the shaft 66. Mounted on the shaft. -66 and 
disposed within the chamber 56 is a bevel gear 
13. This gear is keyed to the shaft by means 

of a key TA and extends up to the bearing 62. 
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6 
A sleeve F75 encircles the said shaft 66 and is 
disposed between the end of the gear 73, and 
the bearing S. A nut 76. Screwed upon the 
end of the shaft f66 holds the parts.in assembled 
relation. MoUnted upon the end of the shaft, 
66 is the grinding wheel 5. which is cupped. 

shaped in form. This wheel is mounted upon 
the head 68 of shaft 66 and butts against the 
collar 69. Said wheel is held in place on shaft. 
f66 by means of a screw 78, which has a flanged. 
head 3 engaging the innermost portion of said: 
Wheel. The screw 8- Screws into threads f8 
formed in the end of the shaft 66. In this 
manner the Wheel 5 is held mounted upon the 
end of the Shaft 66. 
The grinding head 4 is mounted for universal. 

moverient with respect to the mounting 9 by 
means of a universal joint indicated in its en 
tirety by the reference numeral 82. This joint. 
includes a ring 83 which encircles the collar 
84. Screws 33 are threaded into the ring and 

pivots 85 formed Cn the ends of the same are 
received in sockets 3S formed in the collar 64. 
This construction is best shown in Figs, 4 and 5. 

. The two side members 2i and 22 of the mount 
ing is have threaded in them screws. 37. Which 
are Sinaiiar to the Screws 84 and which have piv 
otS 88 received within sockets 89 in the ring 83. 
These pivots are at right angles to the pivots. 
A85. By means of this construction the head 
.4 may be noved about to cause the grinding 
Surface 9A to conform to the plane of the sur 
face being ground. 

For the purpose of manipulating head 52 a. 
knob 92 is eInployed. This knob has a boss. 
f'93 which is received in the outermost end of 
the bore 5 of housing 53: A set screw 94. 
holds the said knob in place. 
Water is furnished to the grinding wheel T 

by means of the following construction. A wa 
ter pump 95 is mounted on the arm 2. This 
Water pump has a pulley 96 mounted on the 
drive Shaft 95 of the same. A beit 97 passes 
Over this pulley and another pulley 98 on the 
armature shaft S4 of motor . The pump 95. 
has an inlet tube 99 connected to it which in 
turn is connected to a water tank 2. Tank 
2 is mounted on brackets 202 secured to the 
A-frarine . Pump 95 has an outlet tube 203: 
connected to it which in turn leads the water to: 
the grinding head 52. 
For the purpose of conducting the water to the 

wheel 5 the knob i92 is constructed with a 
Water passageway 204 having a nipple 205 
SCrewed into the same. The tube 23, is con 
nected to the said nipple. The shaft 66 in 
grinding head 52 is formed with a bore. 206 ex 
tending completely through the same. This 
bore communicates with a bore 297 in the screw 

8. A tube 263 is disposed within the bores 206. 
and 29. This tube has an enlarged portion 209 
at its innermost end which is screwed into 
threads 2 formed in the knob. 92. The inte 
rior of the tube 288 communicates with the pas 
SageWay 24. A felt Washer 2, 2 encircles, the tube 
28 and forms a fluid tight connection between 
the nut 6 and the enlarged portion 209 of said 
tube. By means of this construction water is 
prevented from entering the interior of the hous 
ing 53. 
The shaft 66 is, driven in the following man 

ner. In the longitudinal portion 55 of housing 
53 is formed a bore 23. In this bore is mounted 

two ball bearings 24 and 25. Bearing 2-4 
bears against a shoulder 2: 6 formed in the said 
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portion of the housing. A spacer 27 holds the 
two bearings in proper relation within the bore 
23. A threaded sleeve 2 & is screwed into the 
end of the portion 55 of housing 53 and holds 
the various parts in position. Rotatably 
mounted in the bearings 2 A and 25 is a shaft 
29. This shaft has a shoulder 22 against 
which the bearing 24 butts. A bevel gear 222 
is mounted on the end of the shaft 2 9 and is 
keyed thereto by means of a key 223. This gear 
is held in place upon the end of said shaft by 
means of a nut 22A which is screwed upon said 
shaft. The gear 222 meshes with the gear 73. 
The two shafts 29 and 2 are connected to 

gether by means of a flexible shaft 225. This 
shaft has secured to it at its lower end a connec 
tor 226 which is formed with a flat 227. Connec 
tor 226 is adapted to be received Within a socket 
228 in the end of the shaft 2. A slot 229 milled 
in the end of the shaft F 2 receives a key 23 
which engages the fiat A2i and holds the Shaft 
225 from rotation. A collar 232 encircles the 
shaft 2 and has a set screw 233 in the same 
which engages the said Shaft and clamps the 
parts in position. By means of this construc 
tion the one end of the shaft 225 is connected 
to the shaft 2 and may slide longitudinally 
relative thereto. The other end of the shaft 225 
has secured to it a connector 230 which is con 
nected to the end of the shaft 29. This con 
Inector has a tongue 239 which fits into a slot 24 
in the end of the shaft 29. A collar 22 similar 
to the collar 232 holds the parts assembled. En 
circling the shaft 225 is a flexible tubular case 
234. This case has attached to the ends of it 
nipples 235 and 23S which are secured to the 
sleeve G9 and the sleeve 28 respectively. A 
screw 23 holds the nipple 235 attached to sleeve 

9 While threads 238 on the end of the nipple 
236 attach the same to the sleeve 2.8. 
The method of using the invention is as fol 

ows. The handle 3i is first tilted back to the 
position shown in dotted lines in Fig. 2 and until 
the lower end 35 of the lever 32 engages the Stop 
38. Wheels 36 are noW in a position to engage 
the ground. Further novement of the handle 34 
in a downward direction tilts the base fo up 
Wardly and raises the wheels 24 and 25 above the 
floor on which the machine is Setting. The 
grinder may now be conveniently Wheeled about 
to the position where the same is to be used. 
Upon movement of the handle 34 in the opposite 
direction support of the grinder is transferred 
to wheeis 23 and 25 and the Wheels 36 raised 
above the floor. When in such position the lever 
32 is held in place by clip 38. The motor is 
now energized and the handle 42 grasped by One 
hand and knob 92 by the other. Movement of 
the arms 2 and 3 is now controlled by the han 
dle A2 and the locality of grinding determined 
thereby. By moving the handle 42 toward the 
surface to be ground and by manipulating knob 
92 the actual grinding is controlled. 
The advantages of the invention are manifest. 

With our improved terraZZO grinder, grinding 
may be easily and quickly accomplished. Ex 
tended areas may be ground Without moving the 
entire machine. The machine does not have to 
be positioned closely to the Surface to be ground. 
The grinder does not have to be accurately aligned 
with the surface to be ground. The parts of the 
grinder are counterbalanced in a manner such 
that the grinding wheel may be moved about dur 
ing grinding Without undue effort. In the move 
ment of the grinding Wheel toward and from the 
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8. 
wall or surface being ground the wheel travels 
in a parallel direction. The angularity of the 
plane of movement of the grinding Wheel may be 
easily varied Within considerable limitS. The 
wheel is mounted rigidly on the Spindle, With 
the Spindle floating, thus permitting the Wheel to 
run at the high speeds necessary for maximum 
efficiency. This also allows the Wheel to be 
dressed to the desired shape without removing it 
from the spindle, and permits the use of a round 
edge Wheel for grinding of COWe bases. 
Changes in the specific form of our invention, 

as herein described, may be made Within the 
Scope of what is claimed without departing from 
the spirit of our invention, 

Having described our in Vention, what We claim 
as new and desire to protect by Letters Patent is: 

1. In combination, a support, an arm, a pivotal 
connection between said arm and said support, a. 
second arm, a joint between said arms, the axis 
of said joint being parallel to the axis of Said 
pivotal connection, said joint including a member 
movable with said Second arm, Said second arm 
including a mounting at the end thereof opposite 
said member and parallel links pivoted to said 
member and to said mounting for swinging move 
ment about parallel axes disposed at right angles 
to a plane containing the axis of said joint, a 
grinding head carried by said mounting and in 
cluding a grinding wheel and power transmission 
means for driving said grinding wheel. 

2. In combination, a Support, an arm, a pivotal 
connection between said arm and said support, a 
second arm, a joint between said arms, the axis 
of Said joint being parallel to the axis of said 
pivotal connection, said joint including a member 
movable With said second arm, said second arrn 
including a mounting at the end thereof opposite 
Said member and parallel links pivoted to said 
member and to Said mounting for Swinging move 
ment about parallel axes disposed at right angles 
to a plane containing the axis of said joint, a 
grinding head including a shaft having its axis 
parallel to the axis of said joint, a bearing for 
Said shaft carried by said mounting, a shaft car 
ried by Said joint, means for rotating said second 
shaft, and a flexible shaft extending along said 
links, said flexible shaft being driven from said 
Second Shaft and driving said first shaft. 

3. In combination, a Support, an arm, a pivotal 
connection between said arm and said support, a 
Second arm, a joint between said second arm and 
Said Support, the axis of said joint being parallel 
to the axis of said pivotal connection, said joint 
including a member movable with said second 
arn, Said. Second arm including a mounting at the 
end thereof Opposite said member and parallel 
links pivoted to said member and to said mount 
ing for Swinging movement about parallel axes 
disposed at right angles to a plane containing 
the axis of said joint, a grinding head including 
a shaft having its axis parallel to the axis of 
Said joint, a bearing for said shaft, a ring en 
circling said bearing, pivot means between said 
ring and bearing having its axis at right angles 
to the axis of said shaft, other pivot means be 
tween said ring and mounting and having its 
axis at right angles to a plane containing the axis 
of said shaft and said first named pivot means 
and power transmission means for driving said 
first named shaft. 

4. In combination, a Support, an arm, a pivotal 
connection between said arm and said support, a 
Second arm, a joint between said arms, the axis 
of Said joint being parallel to the axis of said 
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pivotal connection, said joint including a member 
movable with said secend arm, said second arm 
including a mounting at, the end thereof opposite 
said member and parallel links pivoted to said 
member and to said mounting for SWinging nove 
iment about parallel axes disposed at right angles 
to a plane containing the axis of said joint, said 
links being Spaced longitudinally of the axis of 
said joint, a grinding wheel at the end of said 
Second arm and having its axis parallel to the 
axis of Said joint and power transmission means 
for driving said grinding wheel. 

5. In combination, a support, an arm, a pivotal 
Connection between said arm and said support, 
a Second arm, a joint between said arms the 
axis of Said joint being parallel to the axis of 
Said pivotal connection, said joint including a 
member movable with said second arm, said sec 
Ond arm including a mounting at the end thereof 
opposite Said member and three spaced parallel 
links, pivots between said links and member and 
between Said links and said mounting, the axes 
of Said pivots being parallel and being disposed 
at right angles to a plane containing the axis 
of Said joint, the pivots at each end of two of 
Said links being co-axial, a grinding head carried 
by Said mounting and including a grinding wheel 
and power transmission means for driving said 
grinding Wheel. 

6. In combination, a support, an arm, a pivotal 
connection between said arm and said support, a 
Second arm, a joint between said arms, the axis 
of Said joint being parallel to the axis of said 
pivotal connection, said joint including a mem 
ber movable with said second arm, said second 
arm including a mounting at the end thereof 
opposite Said member and three spaced parallel 
links arranged in the form of a triangle, pivots 
between said links and member and between said 
linkS and Said mounting, the axes of Said pivotS 
being parallel and being disposed at right angles 
to a plane containing the axis of said joint, the 
pivots at each end of two of Said links being co 
axial, a grinding head carried by said mounting 
and including a grinding Wheel and power trans 
mission means for driving said grinding wheel. 

7. In combination, a support, an arm, a pivotal 
connection between said arm and said support, a 
second arm, a joint between said arms, the axis 
of said joint being parallel to the axis of said 
pivotal connection, said joint including a member 
movable With Said Second arm, Said Second arm. 
including a mounting at the end thereof opposite 
Said member and three spaced parallel links ar 
ranged in the form of a triangle, pivots between 
said links and member and between said links 
and said mounting, the axes of said pivots being 
parallel and being disposed at right angles to 
a plane containing the axis of said joint, the 
pivots at each end of two of said links being co 
axial, a grinding head carried by said mounting 
and including a grinding Wheel and a power 
transmission shaft for driving Said grinding 
wheel, said shaft being disposed Substantially 
Within the confines of said triangle. 

8. In combination, a support, comprising two 
spaced supporting members, a shaft extending 
across said supporting members, guide means 
acting between each of said supporting members 
and the shaft for guiding either end of the shaft 
for up and down movement to an extent greater 
than the other end of the shaft, clamp means 
for holding the shaft in any of its positions, a 
pair of jointed arms, pivot means between said 
shaft and one of said arms, a grinding wheel 
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10 
carried by the other of said arms and power trans 
mission means for driving said grinding wheel. 
9. In combination, a support, a fixed shaft car 

ried by Said support, a pair of jointed arms, pivot 
means between said shaft and one of said arms, 
a grinding wheel carried by the other of Said 
arms, an abutment on said shaft, a coil Spring 
encircling said shaft, the ends of said spring 
engaging said abutment on opposite sides thereof 
‘and in a manner to cause tensioning of the spring 
upon movement away from said abutment, a 
shoulder movable with the pivoted arm and en 
gaging One end of Said spring, a second shoulder 
movable with the pivoted arm and engaging the 
other end of Said Spring, said shoulders upon 
movement of the pivoted arms in opposite direc 
tions noving one or the other of the ends of 
the Spring away from Said abutment to tension 
the Spring, and Said Spring urging said ends back 
into engagement with Said abutment and said 
arm into normal position and power transmission 
means for driving Said grinding Wheel. 

10. In combination, a support, an arm, a pivotal . 
connection between said arm and Said Support, 
a Second arm, a joint between Said arms, the axis 
of Said joint being parallel to the axis of Said 
pivotal connection, said joint including a men 
ber movable With said second arm, said Second 
arm including a mounting at the end thereof 
opposite said member and parallel links pivoted 
to said member and to said mounting for Swing 
ing movement about parallel axes disposed at 
right angles to a plane containing the axis of 
said joint, a grinding head, including a shaft 
having its axis parallel to the axis of Said joint, 
a bearing for said shaft, a universal joint between 
Said bearing and mounting and power transmis 
sion means for driving said shaft. 

11. In combination, a Support, an arm, a pivotal 
connection between said arm and said Support, 
a second arm, a joint between said arms, the 
axis of said joint being parallel to the axis of 
said pivotal connection, said joint including a 
member movable With said Second arm, Said 
second arm including a mounting at the end 
thereof opposite said member and a link pivoted 
to said member and to said mounting for Swing 
ing movement about parallel axes disposed at 
right angles to a plane containing the axis of 
said joint, a grinding head carried by said mount 
ing and including a grinding Wheel and power 
transmission means for driving said grinding 
head. 

12. In combination, a support comprising tWO 
spaced supporting members, a shaft extending 
across said supporting members, guide means act 
ing between each of said supporting members 
and the shaft for guiding either end of the shaft 
for up and down movement, clamp means for 
holding said shaft in angularly adjusted position 
and a grinder pivotally mounted on Said shaft 
and having a grinding wheel disposed remotely 
from said shaft and adapted to be shifted in posi 
tion upon swinging of the grinder about Said 
shaft. 

13. In combination, a Support, an arm, a pivotal 
connection between said arm and Said Support, 
a second arm, a joint between said arms, the axis 
of said joint being parallel to the axis of Said 
pivotal connection, said joint including a member 
movable with said second arm, Said Second arm. 
including a mounting at the end thereof, a grind 
ing wheel carried by said mounting and a pivot 
between the second arm and said member, Said 
pivot having an axis at right angles to a plane 
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containing the axes of said pivotal connection 
and said joint and guiding said grinding wheel 
for movement toward and from the surface being 
ground. 

- HAROLD J. POND. 
DANIE. A. ARONES. 
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