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UNITED STATES PATENT OFFICE 
2,276,059 

GRINDING AND POLISHING MACHINE 
Charles R. Moon, Muncle, Ind., assignor to Ontario Manufacturing Company, a corpora 

tion 

Application June 13, 1940, Serial No. 340,265 
(C. 51-84) 6 Claims. 

This invention relates to a machine for grind 
ing, polishing and buffing the curved surface of 
metal articles, such as spoons, knives and forks, 
and particularly the curved edges of the handle 
portions thereof. 
One feature of the invention lies in an auto 

matic machine for effectively grinding away the 
rough edges on the handles of table ware resulti 
ing usually from the stamping operation in the 
forming of such handles, and buffing the edges 
to give them a smooth and finished appearance, 
such operation being simultaneously applied to 
a large number or a group of such articles. This 
is accomplished generally by clamping a number 
of the articles together so that the edges to be 
processed form continuous curved surfaces Over 
which the grinding and bufing spindles carrying 
suitable abrasive are automatically moved to 
conform. With the curvatures of Such surfaces, 
and wherein an oscillatory movement is imparted 
to the group. 
The full nature of the invention will be under 

stood from the accompanying drawings and the 
following description and claims: 

Fig. 1 is a side elevation of the apparatus with 
parts thereof shown in Sections. Fig. 2 is a front 
elevation thereof. Fig. 3 is an enlarged top plan 
view of the oscillating table. Fig. 4 is an en 
larged section taken on the line 4-4 of Fig. 1. 
Fig. 5 is a side elevation of the spindle heads and 
pressure cylinders with parts omitted for clear 
ance. Fig. 6 is a plan view of the clamping 
holder for the articles to be processed. Fig. 7 is 
a section taken on the line 7-7 of Fig. 6. Fig. 8 
is a side elevation of the automatic abrasive feed. 
The machine for simultaneously grinding, buff 

ing or polishing both curved edges of a plurality 
of articles, such as table Ware and the like, is 
herein disclosed, for purposes of illustration, as 
being applied to the edges of Spoon handles. 
However, it is equally and in the same manner 
applicable, with variations, to other articles of 
a like nature. 

Reference being made to Figs. 6 and 7, the 
article, such as a spoon, O is applied to the na 
chine for the purpose of having the edges of 
its handle ground, buffed or polished to remove 
any excess metal or irregular surface resulting 
from the stamping operation, and give the han 
dle the desired finish about its exposed edge. As 
herein shown, a large number or group of Spoons 
are clamped against each other between the jaws 
2 which extend transversely of the group and 
are hinged at 13, as shown in Fig. 6. Said jaws 
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handles 5 extending therefrom beyond the hinge 
3, whereby said handles may be employed to 

Open the jaws against the tension of springs 6. 
Due to the length of the holder it is provided 

at opposite ends with the clamping members 4, 
handles 5 and springs 6, intermediate of which 
there are similar members 4' and springs 6'. 
At opposite ends of the clamping jaws 2, end 
members are provided for engaging the end 
articles to hold the group against lateral dis 
placement. Also at each end there is provided 
a Supporting trunnion pin 8. 
Preparatory to feeding the articles to the ma 

chine, they are arranged in a group, and clamped 
in the holder, as shown in Fig. 6. Several such 
holders may be employed so that the articles may 
be placed therein and removed therefrom while 
another set is being operated upon, the holder 
with the articles being fed to and removed from 
the machine as a unit. The form of the clamp 
ing jaWS, herein shown as applied to a spoon, 
may be of any desired shape, depending upon 
the articles to be processed. 

Referring to Fig. 1, the holder carrying the 
nested group of Spoons 0 is seated in place upon 
an Oscillating carrier 20, by locating the trun 
nion pins 8 within the sockets 2. Said carrier 
is slidably mounted upon a carriage 22 and ad 
justable longitudinally thereof by an adjusting 
screw 23 screw threaded in a rearwardly extend 
ing boss 24 connected therewith, said screw being 
rotatably supported within a boss 25 on the car 
riage 22. Said carriage is slidably supported upon 
the cross rods 26 which are secured upon the bed 
27 at 28, whereby lateral movement may be im 
parted to the carriage and the articles carried 
thereby. The bed 2 is slidably supported upon 
the rods 29 extending longitudinally of a sup 
porting table 30, whereby said bed may have a 
longitudinal movement imparted thereto. Thus, 
as hereinafter described, the lateral movement of 
the carriage, in conjunction with the longitudi 
nal movement of the bed, will effect an oscillatory 
movement of the holder and the articles carried thereby. 
For imparting such oscillatory movement, there 

is provided one of a pair of motors, generally 
indicated at 3, mounted upon one of a pair of 
adjustable inclined platforms 32 hinged at 33 
upon an extension 34 of the table. Thus, there 
are provided two such platforms 32 mounted side 
by side, but independently adjustable. Each 
platform carries one of a pair of independent 
motors 3. The position of the motors is ad are secured to the clamping members 4 having 55 justed through the respective screws 35 for tak 

  



2 
ing up any slack in their driving belts. One of 
said motors drives the pulley 36, which is turn 

- drives the pulley 37 through the belt 38. Pulley 
37 drives the shaft 39 mounted upon the table 
supporting frame 40. Keyed to said shaft there 
is a companion pulley driving a belt 4 which 
drives the pulley 42 carried by a bracket 4 at 
the other end of the table support. Pulley 42 
drives a worm (not shown) on the shaft 44, said 
worm driving a worm gear within the gear casing 
45. The worm gear is operatively connected with 
the shaft 46 through a clutch 47 operated by the 
bell crank lever 48. Said bell. Crank lever is con 
trolled by a plunger rod 49 movable to clutching 
and declutching position by an air cylinder 50 
operated through the air hose 5. when the air cylinder so is operated to throw 
in the clutch 47, the shaft 46 rotates the gear 52 
which drives a gear 53 through an adjustable 
idler gear 54. The shaft 46 extends directly up 
wardly past the gear 52 through an upper bear 
ing 55 terminating in an eccentric crank pin 56 
pivotally connected with a block 57, which is 
slidable in the ways 58 in the underside of the 
carriage 22. The rotation of shaft 46, therefore, 
through the eccentric crank pin 56 and block 57 
imparts lateral movement to said carriage, caus 
ing it to slide upon the rods 26. 
The gear 53 is keyed to a shaft 59 extending 

upwardly through the table 30 and having an 
eccentric crank connection with a block 60 slid 
able in the ways 6 mounted on the underside of 
the bed 27. Thus, rotation of the gear 53 causes 
said bed to slide longitudinally upon the rods 29. 
The combined lateral and longitudinal move 
ments thus imparted to the carriage and bed, re 
spectively, effects an oscillatory movement of the 
carrier and the group of articles contained in 
the holder. 
The edges of the spoons or similar articles 

are processed by grinding, buffing or polishing, 
through the medium of the abrasive spindles 5 
and 66 extending the full length of the group 
of articles clamped within the jaws 2, reference 
being made to Figs. 1, 2 and 6. Said spindles 
are mounted for rotation between the forward 
ends of the spindle heads 67 and 68, which have 
their rear ends pivotally supported at 69 be 
tween the uprights 70 mounted on the table 30. 
As illustrated in Fig. 2, the spindle 65 is provided 
on One end thereof with a pulley which is 
driven by a belt 72 from a pulley 73, said pulley 
73 being driven by the second motor mounted 
on one of the platforms 32 and associated with 
the first motor, as indicated at 3. The spindle 
66 is similarly provided with a pulley 74 driven 
by a belt 75 from a corresponding pulley 78 
keyed to pulley 36 on said first mentioned motor. 
Thus, each spindle is driven at high speed by a 
suitable motor mounted on the platforms 32, 
and in such manner that they may be swung 
toward and away from each other about the 
pivotal mountings of the spindle heads 67, 68. 
In such movement they are caused to conform 
to the curvatures of the edge surfaces of the 
article as it in turn is oscillated by the carrier 
20 in the manner above described. 
The longitudinal extent of the Oscillation is 

such that the relative movement of the article 
with respect to the spindles will extend the full 
length of the surface to be processed, such as the 
length of the handle of the spoon. The extent 
of such longitudinal movement may be adjusted 
to accommodate articles of lesser or greater length 
by adjustment of the eccentric block 60 (Fig. 3) 

O 

2,276,059 
through an adjusting screw 80. Thus, if the 
adjusting screw is manipulated to shorten the 
distance between the shaft 59 and the block 60, 
the longitudinal movement will be shortened to 
accommodate the processing of an article of 
less length. The full extent of the relative lon 
gitudinal movement of the articles with respect 
to the spindles is twice that of the distance be 
tween the shaft 59 and the eccentric block BO 
as controlled by said screw. 
The spindles 65, 66 are pressed toward each 

other and in contact with the article by air 
pressure, but are guided to accommodate them 
selves to the curvature of the article by a cam. 
The air pressure- (Figs. 2, 8) is applied to the 
upper spindle 65, and more particularly against 
its Spindle head 67 by an air cylinder 8 which 
is suspended from a cross member 82 carried by 
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the uprights T0. It is pivotally connected by a 
plunger 83 with the spindle head 67 at 85. A 
spring 84 also connects said head 67 with cross 
member 82 to elevate the head and spindle when 
the air is shut off from the air cylinder. Similar 
ly, pressure is applied to the lower head 68 of the 
Spindle 66 by an air pressure cylinder 86 mounted 
upon the table 30 and operatively connected 
therewith by a pivotally connected link 89. Said 
link is pivotally connected to a bell crank lever 
90 pivotally supported at 9 and which in turn 
is pivotally connected with a plunger rod 92. The 
air applied to said cylinders is applied through 
the air hose indicated at 93. 
As illustrated in Figs. 1 and 4, said spindles 

65, 66 are moved relative to each other in ac 
cordance with the curvature of the surface proc 
essed by means of a suitable oscillating cam 94 
conforming thereto. Said cam is removably 
mounted upon a gear 95 supported by the ball 
bearings 9 upon a spindle 97 secured to an ex 
tension 98 of the supports 70. Said cam is re 
movably mounted on the head by the pins 99 
So that it may be replaced by other cams of dif 
ferent contour to correspond with the particular 
curvature of the surface processed. Cam fol 
lowers 00, Of are adjustably mounted upon the 
spindle heads 67, 68, respectively, for causing 
relative movement between the spindles in ac 
cordance with the contour of the cam and under 
pressure of the air cylinders 8, 86, as above 
described. 
For adjusting the heads 6, 68 with respect 

to their corresponding cam followers, the follower 
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OO is rotatably supported upon a sliding plate 
02 longitudinally slotted at 03 to receive a lock 

ing stud fo. Said plate is slidable in a bracket 
05 bolted to the head 67. The plate O2 car 

ries a flange 06 which is screw threaded to re 
ceive an adjusting screw 07 rotatably carried 
in a bearing 08 of the bracket 05, and which 
is operable by an adjusting handle 09. 

For similar adjustment the follower of is ro 
tatably mounted upon a sliding plate to having 
a threaded stud at the lower end thereof, said 
plate being carried by a bracket f 2 bolted to 
the head.68. Said bracket carries a gear housing 
3 for the worm gear 4, said worm gear hav 

ing an internally threaded boss engaging the 
threads of the stud . The worm gear 4 is 
driven by a worm 5 on a shaft operated by an 
adjusting handle 6. 
Through the adjusting handles I 09, 6 the 

spindles 65, 66 may be adjusted with respect to 
each other and the cam 94 for determining the 
bite or depth of metal to be removed in the proc 
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essing operation, as well as compensate for abra 
sive wear on the spindles. 
For oscillating said cam, it is provided with a gear 95 driven by a vertically moving rack T. 

held in mesh therewith by a roller 8. Said 
rack extends downwardly through the table 30 
with its lower end meshing with the pinion 9. 
mounted for free rotation between the bearing 
supports 20. Said pinion f 9 or a companion 
pinion is driven by a horizontally extending rack 
2 slidable within a bearing bracket 22 and 
having its driven end connected with an adjust 
able link 23 through the pin f24 on a crank arm 
25 keyed to the shaft 59. Thus, as shaft 59 is 
rotated to impart Oscillatory movement to the 
bed 27, Corresponding Oscillatory movement is 
imparted to the cam 94 in timed relation there 
with. Thus, the cam is Oscillated in accordance 
with the Oscillatory movement of the articles so 
as to effect relative movement between the spin 
dles 65, 66 in confromity with the curvature of 
the surface processed. To limit the movement of 
the spindles and their carrying heads from each 
other, stop screws 26 are provided, which screws 
are adjustable through screw engagement with 
suitable bosses extending from the support O. 
A suitable abrasive supply is provided and it is 

intermittently applied to the spindles 65, 66, as 
best illustrated in Figs. 1 and 8. Extending 
longitudinally of spindle 65 and spaced above its 
upper surface, there is provided an abrasive stick 
27. A similar abrasive stick 28 is provided 
along the lower spindle 66 in spaced relation to 
its lower surface. The stick 2 is carried by a 
head 29, see Figs. 1 and 8, connected with the 
lower end of the threaded screw 30 extending 
upwardly through a gear housing 3 and bear 
ing support 32. Said screw is in threaded en 
gagement with a worm gear 33 driven by a 
Worm 34 mounted on shaft 35. Said shaft has 
keyed thereto (Fig. 8) a ratchet wheel 36 driven 
one step at a time by a pawl f37 mounted on an 
arm 38 which is connected with an air plunger 
39 periodically operated by an air cylinder 40. 
Similarly, the lower stick 28 is carried by a head 
4 mounted on a threaded screw 42 extending 

into a housing 43 for threaded engagement with 
the worm gear driven by a Worm on a shaft 44 
in a manner above described in respect to the 
stick 27. In this instance the shaft 44 is pro 
vided with a ratchet 45 operated by a pawl 46 
through the periodic action of an air cylinder 
4. 
Air cylinders 40 and 47 are interconnected 

with the air supply so that the sticks 2 and 28 
are intermittently and slightly fed toward their 
respective spindles in timed relation with the 
movement of the article and the spindle heads. 
Said sticks are initially adjusted SO that upon 
each separating movement of the spindle ef 
fected by the cam 94, said spindles will contact 
the abrasive sticks and thereby receive an abra 
sive treatment. The above described inward 
feeding of the sticks is to compensate for their 
loss of abrasive at each operation. 
To protect the operating parts of the ma 

chine from loose and flying abrasive and dis 
lodged metal particles, there is provided an apron 
50 which is secured to the abrasive stick holder 
29 and at the bottom to the holder 4f, said 
apron having sufficient opening for the free pas 
sage of the article therethrough into engagement 
with the spindles. 
For adjusting the machine to different articles 
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ground, and of different lengths, it is to be noted 
that the cam 94 is interchangeable, a different 
Cam being used for articles of different curvature 
and length. Also the longitudinal throw of the 
article carrier is adjusted in accordance with the 
length of that portion to be processed. This is 
accomplished by adjusting the screw 80. A 
change in the speed of Oscillation is accomplished 
by, the usual change gear arrangement including 
the changing of the gear 53 and readjusting the 
idler gear 54 upon the pivoted arm 5 (Fig. 3), 
which arm is adjustable about the shaft 46. For 
this purpose, the Outer end of the arm 5 has 
a stud 52 movable in an arcuate slot f 53 pro 
vided in a quadrant support 54. 

In Operation, the . cam 94 and gear 54 are 
mounted on the machine in accordance with the 
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article to be processed. The longitudinal throw 
of the article carrier is adjusted by the screw 80 
(Fig. 3) and the carrier 20 is adjusted by the 
screw 23. Thereupon a series of holders, as 
shown in Figs. 6 and 7, are provided and the 
articles clamped therein. One of the holders is 
positioned on the carrier, the motors and air 
cylinders placed into operation. The clutch is 
then thrown in by the clutch actuating air cylin 
der 50. Oscillatory movement is thereby im 
parted to the article with respect to the process 
ing spindles which revolve in contact with the 
edges to be processed. As the articles are moved 
in and out with respect to the spindles, the cam 
moves them relative to each other to conform to 
the curvature of the surface. On each outward 
movement of the spindles by the cam, they con 
tact the abrasive sticks which are periodically fed 
inwardly as they are used. Further, adjustment 
of the abrasive contact with the article to avoid 
low or high spots in the processing is accom 
plished through manipulating the adjusting 
handles fo9, fis (Fig. 4). 
At the completion of the operation, the proc 

essed edges of the articles will have been 
smoothed and polished to the desired finished 
surface, whereupon the clutch controlled air 
cylinder is actuated to stop the operation of the 
carrier and the air pressure on the spindle heads 
is reversed to separate them. Replacement of 

, the holder containing another group of articles to 
be processed may then be effected. 
The invention claimed is: 
1. A grinding and polishing machine for pro 

cessing metal articles having a curved surface, 
comprising a holder for securing said articles 
with their curved surfaces exposed, an abrasive 
spindle extending transversely of said surface in 
engagement therewith, driving mechanism for 
rotating Said spindle, a pivotally mounted spindle 
head for carrying said spindle, a cam, a cam 
follower engaging said cam, means for adjusting 
Said can follower on said head, and means for 
moving said cam and imparting an oscillatory 
movement to said articles in timed relation for 
moving said spindle in conformity with the cur 
YEe of Said articles during their relative move 
et. 

2. A grinding and polishing machine for pro 
cessing metal articles having oppositely curved 
Surfaces, comprising a holder for securing said 
articles with their oppositely curved surfaces ex 
posed, a carrier for removably receiving said 
holder, mechanism for imparting an oscillatory 
movement to said carrier, a pair of abrasive 
Spindles positioned to engage said opposite sur 
faces respectively, a pivotally mounted spindle having various curvatures along their edges to be 75 head for carrying each of said spindles, a cam 

  



4 
follower adjustably mounted on each of said: 
heads, a can mounted between said heads and 
cam followers for engagement thereby, and means 
for imparting movement to said can in timed 
relation with the oscillatory movement of said 
carrier, 

3. A grinding and polishing machine for pro 
cessing metal articles having a curved surface, 
comprising a holder for securing said articles 
with their curved surfaces exposed, an abrasive 
spindle, driving mechanism for rotating said 
spindle in engagement with said surface, mech 
anism for imparting an oscillatory movement to 
said articles relative to said spindle, means for 
bodily moving said spindle to conform with the 
curvature of said articles and in timed relation 
with the oscillatory movement thereof, and an 
abrasive treating stick extending longitudinally 
of said spindle and spaced therefrom to be 
periodically engaged by said spindle when moved 
to its extreme position in following the curvature 
of said articles. 

4. A grinding and polishing machine for pro 
cessing metal articles having a curved surface, 
comprising a holder for securing said articles 
with their curved surfaces exposed, an abrasive 
spindle, driving mechanism for rotating said 
spindle in engagement with said surface, mech 
anism for imparting an OScillatory movement to 
said articles relative to said spindle, means for 
bodily moving said spindle to conform with the 
curvature of said articles and in timed relation 
with the oscillatory movement thereof, an abra 
sive treating stick extending longitudinally of 
said spindle and spaced therefrom to be periodi 
cally engaged by said spindle when moved to its 
extreme position in following the curvature of 
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said articles, and means for periodically feeding 
said stick toward said spindle in timed relation 
with its movement. - 

5. A grinding and polishing machine for pro 
cessing metal articles having a curved surface, 
Comprising a holder for securing said articles 
with their curved surfaces exposed, a carrier for 
removably receiving said holder, mechanism for 
imparting an oscillatory movement to said car 
rier and providing a longitudinal throw coexten 
sive with the length of the edges to be processed, 
means for adjusting the longitudinal throw of 
said carrier, a pair of abrasive spindles, each 
carried by a pivoted spindle head extending into 
position for causing said spindle to engage and 
process Opposite edges of the articles throughout 
said surfaces, a cam interposed between said 
heads, cam followers adjustably mounted on said 
heads for engagement with said cam, driving 
mechanism for rotating said spindles, and means 
for imparting movement to said cam and oscilla 
tory movement to said carrier in timed relation. 

6. A grinding and polishing machine for pro 
cessing metal articles having a curved surface, 
Comprising a holder for securing said articles 
with their curved surface exposed, a reciprocat 
ing carriage for said holder, a rack bar reciproca 
ble therewith, an abrasive spindle extending 
transversely of said surface in engagement there 
with, driving mechanism for rotating said spin 
dle, cam means operably associated with said 
spindle adapted to move it in conformity with 
said surface, a rack bar adapted to actuate said 
cam means, and a pinion common to said rack 
bars whereby they will be actuated in timed rela. 
tion. 

CHARLES R. MOON. 


