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3,203,139 
MACHINE AND METHOD FOR SURFACE 

FINISHING OBJECTS 
Elroy J. Giese, Cleveland, ‘Ohio, assignor to Tomlinson 
Industries, Inc, Cleveland, Ohio, a corporation of Ohio 

Filed Feb. ‘14, 1963, Ser. No. 258,493 
13 Claims. (Cl. 51-140) 

This device relates to a machine for surface ?nishing 
a work piece having a plurality of surfaces. 
The use of abrasive belts as a surface ?nishing tech 

nique has greatly increased during the past few years. 
The popularity of this technique is, in large part, attrib 
utable to the speed and economy with which a surface 
may be ?nished. However, due to factors of commer 
cial appeal, as well as technical perfection, there are 
many items having a plurality of surfaces that require a 
?nishing operation. It is in the area of multi-surfaced 
objects that it has been recognized that, although abrad 
ing belts are superior to most other techniques, still 
greater economy would be desirable. The same need for 
economy is present in surface ?nishing a multi-surfaced 
work piece by techniques other than abrading belts, as 
for example, milling machines and grinding wheels. 

It is an object of this invention to provide a machine 
for surface ?nishing a work piece having a plurality of 
surfaces. 

It is a further object of this invention to offset greater 
economy in the surface ?nishing of a multi-surfaced 
workpiece by providing a multiple head grinder with 
each of the heads operating simultaneously on the piece. 

It is a still further object of this invention to provide 
a device for surface ?nishing a hexagonal work piece 
wherein a minimum amount of manual manipulation of 
the work piece is required. 

It is another object of this invention to provide a sur 
face ?nishing machine wherein the machine may be ad 
justed to receive a wide range of different sizes of work 
pieces. 

It is a more speci?c object of this invention to pro 
vide a device wherein a work piece holder reciprocates 
the work piece past a plurality of simultaneously operat 
ing grinding heads with the work piece holder being 
rotated at the conclusion of its stroke thereby to present 
different surfaces of the piece to the grinding heads on 
the return stroke. 
The embodiment of the invention includes a work 

piece holder with means for periodically reciprocating 
and indexing the holder during the operation of the 
machine. Timing means are provided for the recipro 
cating and indexing means so that the work holder is 
indexed through a predetermined angle at the comple 
tion of each stroke of the reciprocating means. A plu 
rality of abrading belts are arranged adjacent to the path 
of reciprocation of the holder whereby the abrading belts 
are in operative contact with a work piece carried by the 
holder. 

With the disclosed arrangement the operator need only 
place a work piece on the holder and start the machine 
whereupon the holder will move the piece past the 
abrading belts to grind or polish a portion of the surfaces 
on the piece. At the completion of the ?rst pass of the 
piece past the belts, the machine automatically indexes 
the holder through a predetermined angle followed by 
the return stroke of the holder. Since the holder has 
been rotated, different surfaces on the work piece are 
presented to the abrading belts on the return pass, there 
by completing the ?nishing operation. The operator 
then removes the ?nished piece from the holder and 
substitutes an un?nished piece and the cycle is repeated. 
In the drawings: 
FIG. 1 is a schematic showing of the abrading belts 
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and work-piece holding mandrel as the mandrel begins 
its downward stroke; 

FIG. 2 is a view similar to FIG. 1 showing the mandrel 
at the completion of its forward stroke as it is being 
rotated; 

FIG. 3 is a View similar to FIG. 1 showing the mandrel 
as it begins its return stroke; 
FIG. 4 is a view similar to FIG. 1 showing the mandrel 

as it is being rotated at the completion of its return 
stroke; 

FIG. 5 is a plan view of the apparatus showing the 
relationship of the abrading belts and the work-piece 
supporting mechanism; 

FIG. 6 is a plan view similar to FIG. 5 showing more 
in detail the work-piece supporting mechanism; 
FIG. 7 is a view taken along line 7—7 of FIG. 6 

showing in elevation the work-piece supporting mech 
anism; 

FIG. 8 is an elevation view taken along line 8—-8 of 
FIG. 6; 

FIG. 9 is an elevation view of one of the abrading belts 
and its support; 

FIG. 10 is a view taken along line 10—10 of FIG. 9 
showing the adjustable base for the abrading belt sup 
port; and 

FIG. 11 is a view taken along line ‘11—11 of FIG. 9. 
Referring to the drawings more in detail, and in par 

ticular to FIG. 5, the four principal components of the 
machine are illustrated in their operative relationships. 
Reference numeral 1 indicates generally the work-piece 
support and operating mechanism therefor. Three 
identical grinding belt driving mechanisms are indicated 
generally by the reference numeral 2. As is clearly evi 
dent from FIG. 5, the grinding belt drives are equally 
spaced by 120° around a common point of convergence, 
although other spacings may be used depending on the 
shape of the articles. 

Turning ?rst to the work-piece support and operating 
mechanism in FIG. 7, there is provided a frame 3 se 
cured by bolts 4 to the floor or to a suitable base plate. 
The frame 3 includes an upright member 5 secured by 
gussets 6 to the base 7 of the frame. Secured to the 
upper portion of upright 5 by bolts 8 is a support mem 
ber 9 having spaced apart side portions 10 and a base 
portion 11. Carried by the base portion 11 is a conven 
tional ?uid cylinder 12. The cylinder 12 is seated verti 
cally on the support 11 with its reciprocating piston arm 
13 projecting downwardly through a cutout portion in 
the support 11. The cylinder 12 is provided with con 
ventional ?uid supply lines 14 and 15. Also carried by 
the support 11 is a guide 17 having a dovetailed groove 
18 formed therein and reinforced by a Web member 16. 

Slidably received in the dovetail groove 18 is a sliding 
member 19. At the lower extremity the sliding member 
19 is an integral projection 20 which is secured by 
threaded nuts 21 to the piston rod 13 of the cylinder 12. 
At the side of member 19 opposite to projection 20, a 
work supporting platform 22 is secured by bolts 23. The 
heads of the bolts 23 are received in a T-shaped slot 24 
formed in the member 19 whereby the platform 22 may 
be secured in adjusted positions along the length of the 
member 19. The platform 22 includes a lower leg 25 
which is normal to the sliding member 19 and a gusset 
plate 26 which acts to rigidify the cantilever leg 25. 
Mounted at the outer end portion of the cantilever leg 

25 is a work supporting unit indicated generally by the 
reference numeral 27. The work supporting unit 27 in 
cludes a base 28 internally of which is a conventional re 
versible indexing mechanism (not shown). The index 
ing mechanism is operatively connected to a mandrel sup 
port 29 which is rotatably mounted on the member 28. 
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Carried in an internal recess in the support 29 is an elon 
gated mandrel 30 secured by screws 31. 
As is shown in FIG. 7, the mandrel includes a lower 

shank portion 32 and an upper reduced end 33 having 
a pointed free end 34. The reduced portion 33 of the 
mandrel 30 provides a shoulder portion 35 which serves 
as an abutment against which the hex stock rests dur 
ing the grinding and polishing operations. A rubber 
washer may be interposed between the end of the stock 
and the abutment 35 in order to provide a better frictional 
relationship between the hex stock and the mandrel'and 
thereby prevent relative movement of the hex stock dur 
ing the grinding operation. _ 

Returning to the upright member 5, there is provided 
at one side thereof a projection 37 secured by welds 38. 
Passing through the projection 37 and ?xedly secured 
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thereto is a rod 39 having spaced collars 4d slidably se- , 
cured to the rod 39 by set screws 41. Secured by welds 
42 to the collars 40 and extending transversely to the 
length of the rod 39 are projecting rods 43 with each of 
these rods 43 having at the outer end thereof a ?at plate 
like member 44. 

Secured to the sliding member 19 is a control valve 
45. The control valve 45 includes an air supply inlet 46 
and outlets 47a and 47b. The valve 45 is of a conven 
tional construction and includes plungers 48 adapted to 
co-operate with the plates 44- to thereby control the flow 
of the air through a selected one of the outlets 47a and 
47b. The outlets 47a and 47b are connected by an ap 
propriate means to the ?ttings 49a and 4% on the mem 
ber 28. An exhaust ?tting 50 is also provided for ex 
haust of the air from the indexing mechanism in the 
member 28. 

It may be seen that movement of the sliding member 
19 causes the valve 45 to be positioned such that one end 
of the plunger 48 engages one of the plates 44, thus caus 
ing the air supply to be directed through one of the out 
let ?ttings 47a and 47b and into the indexing mechanism 
through one of the inlet ?ttings 49a and 4%. Movement 
of the sliding member 19 in the opposite direction causes 
the opposite one of the plungers 43 to engage the other 
of the ?at plates 44 and thereby close the ?ow of the air 
through the one. line and allow the air to go through the 
other of the ?ttings 47a and 47b through the other of the 
inlet ?ttings 49a and 49b and into the indexing mech 
anism. This reversal of ?ow causes the indexing mech 
anism to rotate in a reverse direction and thereby index 
the mandrel 30 in the opposite direction. 

Turning to FIGS. 6 and 8, it may be seen that the slid 
ing member 19 has a T-shaped groove 51 disposed in one 
side and extending the full length thereof. Slidably se 
cured in the T-shaped groove 51 are threaded bolts 52. 
Carried by the bolts 52 are upper and lower actuator 
members 53 and 54, respectively. As most clearly 
shown in FIG. 6, these actuators consist of an upright 
portion 55 and an integral L-shaped lower portion 56. 
By virtue of the T-shaped slot 51 and the bolt 52 dis 
posed therein, the position of the actuators 53 and 54 
may be varied along the length of the sliding member 19. 

Secured to the upright member 5 by bolts 57 are sup 
porting brackets 58 carrying upper and lower switches 
59 and 60, respectively. Each of these switches includes 
a member 61 adapted to co-operate with the actuators 53 
and 54- in the upper and lower positions of the sliding 
member 13, respectively. These microswitches 59 and 
60 serve as stroke limiting devices for the operation of 
the hydraulic cylinder 12 and thereby control the upper 
and lower limits of vertical reciprocation of the mandrel 
30. A conventional hydrocheck, indicated generally by 
the reference numeral 62, is provided whereby the speed 
of the vertical reciprocation of the sliding member 1% 
and the mandrel 30 may be varied. 

Turning to FIG. 9, there is shown one of the grinding 
belt assemblies. Each of the grinding belt assemblies 
are supported-on a column 63 which in turn is secured 
by welds 64 to a plate 65. The plate 65 has flanges 66 
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on opposite sides with each of these ?anges 66 being 
slidably received in grooves 67 of a guide plate 68. The 
guide plate 68 is secured tov base 69 by Welds 70. Up 
standing lugs 71 are secured to the base plate 69 and 
threadedly receive adjustment screws '72. The adjustment 
screws 72 serve as a means for securing the plate 65 in 
an adjusted position along the guide plate 68. It should 
be noted that a T-shaped slot and bolt arrangement also 
might be used in lieu of the ?ange and groove. 
At the upper end of the column 63 is a cross guide 73. 

The cross guide 73 is slidably received over the column 
63 and secured by set screw 74, whereby the guide may 
be adjusted vertically along the length of the column. 
The guide 73 includes a bore through which passes cy 
lindrical'bar 75. Secured at one end of the bar 75 is a 
bearing 76 which rotatably receives the shaft 7'7 of a 
pulley 73. At the other end of the bar 75 there is mount 
ed a motor 79 which is drivingly connected to a pulley 

‘ 80. A grinding or abrading belt 81 is received around the 
pulley 78 and 80. 
At the extreme upper end of the column 63 there is 

secured a ?at plate 82 which supports at one end a verti 
cal rod 83. Secured to the rod 83 by a conventional 
clamping means is a bracket 84 which may be adjusted 
lengthwise of the rod 83. The bracket 84 supports a 
pneumatic feeding device, generally indicated by the ref 
erence numeral 85. The pneumatic feeding device 85 in 
cludes a cylindrical container 36 having pneumatic inlet 
and outlet ?ttings 87 and 88, respectively. A suitable 
timing and control device is employed in connection with 
the pneumatic feeding device 85 to meter upon the grind 
ing belts 81 at predetermined times a suitable amount of 
lubricant and/ or grinding compound. 

Turning to the operation of the machine, attention is 
directed ?rst to FIGS. 1 to 4. With the mandrel 39 in 
the upper position, a piece of hexagonal stock is placed 
over the mandrel so that it abuts the rubber washer car 
ried on the reduced portion 33. The grinding belts are 
in continuous operation and, it should be noted, that the 
direction of rotation of the grinding belts is in a counter 
clockwise direction. 
As the grinding belts are rotating the cylinder 12 is 

actuated whereby the sliding member 19, the platform 22 
and the mandrel 30 are caused to be moved to the dotted 
line position shown in FIG. 7. As the cylinder 12 moves 
the mandrel 30 to the lower position the grinding belts 
81 pass along the associated surfaces of the hex stock and 
perform the ?nishing operation. Due to the counter 
clockwise rotation of the grinding belts the hex stock, 
which is otherwise unrestrained, is frictionally forced by 
the rotation of the grinding belts in a direction downward 
against the shoulder 35. It may be seen that should the 
grinding belts be operated in an opposite direction the 
frictional force exerted by the grinding belts would tend 
to lift the hex stock 01f the mandrel as the mandrel is 
moved downward. 

After the mandrel has been moved to its lowermost 
position, which is determined by the adjustable actuator 
54 and the micro-switch 60, the plunger 48 on the control 
valve 45 abuts the ?at plate 44 on the lowermost arm 43, 
thereby causing the air supply to pass through different 
pairs-of the inlet and outlet ?ttings 47a and 47b and 49a 
and 4%, thus causing the index mechanism (not shown) 
to rotate through a predetermined ‘angular movement. By 
virtue of the indexing operation, different surfaces of the 
hex stock are now aligned with the three grinding belts so 
that as the piston 13 begins its return stroke the grinding 
belts 81 will operate on the un?nished surfaces of the 
stock. 
As the mandrel reaches its uppermost point, as deter 

mined by the adjustable actuator 53 and the micro-switch 
59, the control valve 45 will abut the plate 44 on the 
uppermost of the arm 43, thereby reversing the ?ow of air 
into the indexing mechanism causing the indexing mecha 
nism to rotate the mandrel 30 in an opposite direction. 
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At the same time, the operator will remove the hex stock 
from the end of the mandrel and replace it with another 
un?nished piece and the sequence of operation will begin 
anew. . 

A considerable degree of ?exibility is inherent in the 
device hereinabove described. Due to the adjustable 
mounting of the grinding belt assemblies, various widths 
of work-pieces may be accommodated. Utilizing the ad 
justable actuators 53 and 54, as well as the adjustability 
of the platform 22, work-pieces of diverse lengths may be 
?nished with only a minimum of simple adjustments re 
quired. Also, it is believed apparent that any number of 
grinding wheel assemblies may be utilized depending upon 
the number of surfaces on the piece of stock to be ?nished. 
As used herein, the terms “?nishing” and “surface ?n 

ishing” contemplate not only the use of abrading belts, but 
also other devices such as grinding wheels and milling 
machines that perform an operation on the material as 
the material passes by the tool, 
The foregoing detailed description is given merely by 

way of illustration and it should be understood that varia 
tions may be made without departing from the true spirit 
or scope of the invention. 

I claim: 
1. A device for surface ?nishing a work-piece having a 

plurality of sides comprising, 
a holder for said work piece, 
means for reciprocating and indexing said holder, 
?nishing means positioned adjacent to the path of recip 

rocation of said holder, 
timing means for said reciprocating and indexing means, 

whereby said holder is indexed at the end of each 
stroke of said holder to thereby present an un?nished 
surface to said ?nishing means on the return stroke. 

2. A machine for ?nishing hexagonal work pieces com 
prising, 

a holder having a free end adapted to receive the work 
piece thereover, 

means for periodically reciprocating and indexing said 
holder, 

a plurality of ?nishing means comprising a plurality of 
grinding belts adjacent to the path of reciprocation 
of said holder, 

means rotating said belts in a direction to assist in re 
taining the work-piece on the free end of the holder 
during the grinding operation; and 

timing means associated with said reciprocating and in 
dexing means and operable to cause indexing of said 
holder at the completion of each stroke of said recip 
rocating means. 

3. The machine of claim 2 wherein said timing means 
are adjustable to vary the length of stroke of the recipro 
cating means and the point in the reciprocation cycle 
wherein the indexing occurs. 

4. A work holding mechanism comprising a frame, 
a ?uid cylinder having a piston rod ?xedly secured to 

said frame, 
a guide member secured to said frame adjacent to said 

hydraulic cylinder, 
said guide member having a dovetailed groove formed 

therein, 
a slide member movably received in said dovetail 

groove of said guide member, 
means interconnecting said sliding member with said 

piston rod of said cylinder, 
a work supporting platform secured to said slide 

member, 
a Work receiving mandrel mounted on said platform, 
indexing means operably connected to said mandrel to 

periodically rotate the same, 
.a control valve for said indexing means mounted on 

said sliding member, 
spaced apart actuating arms carried on said frame and 

adapted to actuate said control valve, 
adjustable stops carried on said sliding member, 
spaced apart limit switches carried on said frame and 
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adapted to co-operate with said stops to thereby limit 
the stroke of said cylinder. 

5. In a surface ?nishing machine, a reciprocating work 
support comprising, 
an upright frame, _ 
guide means on said frame, 
means including a platform co-operating with said guide 
means and movable between an upper and lower posi 
tion, 

a work supporting upright mandrel supported on said 
platform with said mandrel having a free end, 

indexing means on said platform and operable to peri 
odically rotate said mandrel, 

means carried on said frame for reciprocating said plat 
form, 

limiting means on said frame and co-operable with said 
reciprocating platform means to de?ne the upper and 
lower limits of the reciprocation, 

timing means operatively connected with said indexing 
means and operable to cause indexing of said mandrel 
at each of the upper and lower points of reciproca 
tion. 

6. In the machine of claim 5, 
,a plurality of grinding means; 
said grinding means being convergent on said mandrel; 
and 

adjustable bases supporting each of said grinding means 
for movement toward and away from said mandrel. 

7. A method of machine ?nishing a multi-surfaced ob 
ject with a machine having a work-holder for receiving the 
object, means for vertically reciprocating and indexing 
said holder and ?nishing means adjacent to the path of 
reciprocation of said holder comprising the steps of, 

placing the ‘object on the work holder, 
moving the holder with the object in a ?rst vertical 

direction past the ?nishing means to ?nish a part of 
the surfaces of the object, 

indexing the holder to align the remaining un?nished 
surfaces on the object with the ?nishing means, 

and moving the holder with the object in a reverse 
vertical direction to complete the ?nishing operation. 

8. A machine for surface ?nishing work pieces com 
prising: 

a holder having a free end adapted to receive a work 
piece thereover; 

means associated with the other end of said holder for 
periodically reciprocating and indexing said holder; 

a plurality of ?nishing means angularly arranged around 
said holder and convergent on the adjacent path of 
reciprocation of the free end of said holder; and 

timing means associated with said reciprocating and in 
vdexing means operable to cause periodic indexing of 
said holder. 

9. A surface ?nishing device comprising a frame; 
a guide member secured to said frame, with said guide 
member having adovetailed groove formed therein; 

a work supporting platform; 
means received in said groove and connecting said plat 
form to said guide member for movement relative 
thereto; 

actuating means on said frame for imparting movement 
to said platform; 

a mandrel mounted on said platform adapted to receive 
a work piece thereon; 

a plurality of surface ?nishing means adjacent said man 
drel, said surface ?nishing means being angularly 
displaced around said mandrel and convergent there 
on whereby a plurality of surfaces on a work piece 
carried by said mandrel may be ?nished by said sur 
face ?nishing means as said platform and mandrel 
are .actuated by said actuating means. 

10. The surface ?nishing device of claim 9 wherein said 
means interconnecting said platform with said guide means 
includes a slide member movably received in the dovetail 
groove of said guide member; and 

adjustable means interconnecting said slide member 
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with said platform whereby the position of said plat 
form on said slide member may be adjusted.v 

11. A surface ?nishing machine comprising: 
a vertical frame; 7 
guide means on said frame, with said guide means hav 

ing a vertically extending groove formed therein; 
platform means operatively received in the groove in 

said guide member and being movable between an 
upper and lower position; 

a vertically extending Work-supporting mandrel rotata 
bly carried by said platform means; 

indexing means on said platform means operatively 
associated with said mandrel periodically to rotate 
said mandrel; 

actuating means on said frame for reciprocating said 
platform member between said upper and lower posi 
tions; . 

timing means [operatively connected with said indexing 
means and being operable to actuate indexing of said 
mandrel at predetermined points in the reciprocation 
of said platform means; 

a- plurality :of rotatable surface ?nishing means angu 
larly displaced around said mandrel, with said surface 
?nishing means being convergent on said mandrel 
whereby the surfaces on a work piece carried by said 
mandrel may be ?nished by said surface ?nishing 
means as the mandrel reciprocates through the area 
of convergence of said surface ?nishing means. 

12. The ‘combination ‘of claim 11 including: 
means for rotating said surface ?nishing means in a 

direction to assist in retaining the work piece on the 
holder during the ?nishing operation. 

13. A method ofsurface ?nishing a multisurfaced object 
comprising the steps ‘of: 
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8 
providing a plurality of rotatable surface ?nishing 
means equal in number to at least one-half of the 
surfaces on the object to be ?nished; 

providing a mandrel adapted to receive a multisurfaced 
object over one end thereof; 

arranging the surface ?nishing means angularly around 
the mandrel, with the surface ?nishing means con 
verging on the mandrel; 

passing the mandrel with the object thereon in a ?rst 
direction through the area of convergence of said 
surface ?nishing means thereby to ?nish a part of 
the surfaces on the object; 

rotating the mandrel and the object at the end of travel 
in the ?rst direction to align the remaining un?nished 
surfaces on the object with the surface ?nishing 
means; 

passing the mandrel and the object in a direction oppo 
site to the ?rst direction through the area of con 
vergence of said surface ?nishing means thereby to 
complete the ?nishing operation. 
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