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Patented Dec. 16, 1952 2,621,445 

UNITED STATES PATENT OFFICE 
2,621,445 

APPARATUS FOR POLISHING CONTINUOUS 
STRP MATERA, 

David A. Wallace, Grosse Pointe Farms, Mich., as 
signor to Chrysler Corporation, Highland Park, 
Mich., a corporation of Delaware 
Application April 2, 1947, Serial No. 738,769 

(Cl. 51-5) 4 Claims. 

This invention relates to an improved appa 
ratus and process for polishing a continuous 
Strip of sheet metal Such as stainless steel. 

More particularly the invention pertains to 
an apparatus and process of this kind by which , 
a lustrous finish is provided on a ribbonlike strip 
of stainless steel during progressive movement 
of Successive increments of the Strip. 
One of the main objects of the invention is to 

provide in apparatus of this kind successive 
abrading stations at which a surface of a sheet 
metal strip is Subjected to one or more rough 
abrading and fine abrading actions during con 
tinuous movement of the strip relative to the ap 
paratus. 
Another object of the invention is to provide 

in a machine of this kind a plurality of rough 
and fine abrading stations which are prede 
termined in number with respect to the rate of 
movement of the strip operated upon to produce 
a Surface finish of selected Smoothness. 
A further object of the invention is to pro 

vide at the rough abrading stations of the appa 
ratus a plurality of relative rectilinear move 
ments in diverse directions between the strip op 
erated upon and the rough abrading elements 
and a plurality of relative circular movements 
about diverse centers between the strip and other 
abrading elements at the fine abrading stations. 
A still further object of the invention is to pro 

vide means in polishing apparatus of this kind 
for applying a lubricating coolant to the surface 
of the strip operated upon during the rough and 
fine abrading operations and means for effective 
ly removing abrading grit, metal particles and 
coolant from the strip between the rough and 
fine abrading actions as Well as after the fine 
abrading operation. 
Another object of the invention is to provide 

means in polishing apparatus of this kind for 
longitudinally moving a relatively continuous 
strip-like sheet of work in one direction and re 
ciprocating in unison a plurality of abrading 
members in abrading contact with the strip 
transversely of the movement of the strip while 
simultaneously reciprocating such abrading 
members relative to each other in said trans 
Verse direction. 
A further object of the invention is to provide 

unitary reciprocative movement of the abrading 
members which is of a slower rate and longer 
stroke than the rate and stroke respectively of 
the reciprocative movement of the abrading 
members relative to each other. 
Another object of the invention is to provide 5: 
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2 
an improved rotary type of fine abrading appa 
ratus which can be radially adjusted to adapt it 
for finishing of strip-like work of diverse widths. 
An additional object of the invention is to pro 

Wide a combination of abrading actions for suc 
cessively polishing a relatively continuous strip 
of stainless steel at a rapid rate. 
An illustrative embodiment of the invention 

is shown in the accompanying drawings, in 
which: 

Fig. 1 is an interrupted elevational view of an 
abrading machine embodying the invention. 

Fig. 2 is a fragmentary elevational end view of 
a rough abrading unit of the improved machine, 

Fig. 3 is a fragmentary plan view of the rough 
abrading unit shown in Fig. 2. 

Fig. 4 is a fragmentary side elevational view 
of the rough abrading unit shown in Figs. 2 and 3. 

Fig. 5 is a fragmentary vertical sectional view 
taken on line 5-5 of Fig. 3. - 

Fig. 6 is a fragmentary vertical sectional view 
taken on line 6-6 of Fig. 3. . . 

Fig. 7 is a fragmentary vertical sectional view 
taken on line 7-7 of Fig. 3. . . . . . . . 

Fig. 8 is a fragmentary vertical sectional view 
taken online 8-8 of Fig. 3. . . . 

Fig. 9 is an elevational view, partly in section 
of a fine abrading unit of the abrading machine 
illustrated in Fig. 1. . . . . . 

Fig. 9A is a view, partly in Section, taken on 
the line 9A-9A of Fig. 9. . - 

Fig. 10 is a plan view of the fine abrading 
unit shown in Fig. 9. - 
In the form of the invention shown in the 

drawings the improved polishing apparatus in 
cludes a Support ?o for a reel on which is 
Wrapped an elongated ribbon or strip 2 of sheet 
metal such as stainless steel. The sheet metal 
strip 2 extends through a pair of rough finish 
ing units 3, through a washing unit 4 and 
through a pair of fine finishing units 5 in the 
Sequence recited. After the strip leaves the last 
fine finishing unit 5 it passes through a clean 
ing station generally designated by the numeral 
16, and is wrapped upon a reel 7 which is prefer 
ably driven by a belt 8. The belt is extends 
around the driving pulley 9 which is rotated 
by a motor or other suitable means (not shown). 
Rotation of the reel is retarded by a brake 
band f' which acts on a brake drum 2 on the 
reel in order to controllably tension and 
stretch the sheet 2 during the finishing oper 
ations. The brake band f is mounted on anarm 
3 carried by the support O. . . . . 
The rough finishing units 3 are identical, and 
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the construction of one thereof is shown in Figs. 
2 to 7 of the drawings. Each rough finishing 
unit 3 includes a base 29 on which is mounted a 
work support 2. Abrading apparatus is disposed 
above the work support 2. This abrading ap 
paratus comprises two pairs of spaced supports 
22 extending upwardly from the base member 20, 
as viewed in Fig. 2, on which are mounted sta 
tionary guide members generally designated by 
the numerals 23 and 23’ disposed beyond the 
opposite longitudinal edges of the strip f2, re 
spectively. The stationary guide members 23 and 
23' are substantially identical and each includes 
a guide plate 24 having rectangular grooves 25 in 
its upper Surfaces in each of which is recipro 
cably mounted a tubular bar 26. The guide plates 
24 are parallel to each other and extend in the 
general direction of the travel of the sheet metal 
strip 2 which is illustrated in Figs. 1 and 4. In 
the apparatus shown, there are six reciprocable 
tubular bars 26 each of which are held against 
upward movement from the guide plates 24 by 
cover plates 27. Each cover plate 27 is pivotally 
mounted at 28 to an upstanding support 29 which 
is fixed to one end of each guide plate 24 and 
to a support 22 by bolts 30. A similar upstanding 
support 3 is provided at the other end of each 
guide plate 24 and fixed to the end thereof and 
to the associated support 22 by bolts 32. The up 
standing Supports 3 are provided with ears 33 
on which is pivoted a locking bolt 34 by which 
the cover plates 27 may be releasably held in 
Superimposed relation with respect to the tubular 
bars 26 to retain the latter in place. 

Wertically shiftably mounted on each tubular 
bar 26 is a plate 35 on which are fixed a plurality 
of blocks 36 of abrading material or other suit 
able abrading elements. Each abrading element 
carrying plate 35 is provided with a pair of up 
standing guide pins 37 which are slidably received 
in registering apertures 38 formed in the upper 
and lower side walls of each tubular bar 26. The 
abrading element carrying plates are also pro 
vided with a pair of upstanding threaded stems 
39. Each stem 39 is shiftably mounted in a sleeve 
40 which is threaded in an aperture 4f formed 
in the upper wall of the bar 26. A coil spring 42 
Surrounds the lower portion of each threaded 
stem 39 and bears between the lower end of the 
sleeve 40 and the abrading element carrying plate 
35 So as to urge the abrading elements against 
the sheet metal strip 2 during operation of the 
apparatus. The threaded sleeve 40 may be 
adjustably positioned in the threaded openings 
4 to predetermine the compression of the springs 
42 in Order to predetermine the pressure. With 
which the abrading elements are urged against 
the sheet metal strip f2. A pair of nuts 43 are 
threaded on the upper ends of the stems 39, the 
lowermost nut being spaced from the upper end 
of the sleeve 40 as shown in Fig. 2. These nuts 
Serve to prevent separation of the stems 39 from 
the sleeves 40 in which they are slidably received 
and thus retain the apparatus in an assembled 
state and also limit the downward movement 
of the abrading elements 36 by the springs 42. 
Each of the six tubular bars 26 are similarly pro 
vided with a row of abrading elements which 
move as a unit in a manner hereinafter set forth. 
The right end of each of the shiftable tubular 

bars 26 which carry the abrading elements 36 is 
connected by a connecting rod 44 with a crank 
shaft member 45. The crankshaft, member 45 
extends Substantially parallel to the path of 
movement of the sheet metal strip 2 and is shift 
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4. 
ably supported by and journaled in bearings gen 
erally designated by the numeral 46 in Figs, 3 
and 6 which are carried by a shiftable carriage 
generally designated by the numeral 47. Each 
tubular bar 26 has a pair of ears 48 which ex 
tend from the right end thereof, as viewed in 
Fig. 2, to which the left end of a connecting rod 
44 is pivoted by a pin 49. The other end of each 
connecting rod embraces an eccentric portion 50 
On the crankshaft 45. 
The shiftable carriage 4 includes a channel 

shaped body portion 48 in which are fixed spaced 
bearing base portions 5 having bearing caps 52 
fixed thereto by threaded studs and nuts 53 and 
54 respectively. The channel shaped body por 
tion 48' of the carriage has integral 
transversely extending blocks 55 at its oppo 
site ends which are provided with openings 56. 
Bearings 5, shown in Fig. 5, in which 
the ends of the crankshaft 45 are journaled are 
disposed in the openings 56. The blocks 55 are 
shiftably mounted in brackets, generally desig 
nated by the numeral 58, which are mount 
ed on and fixed to an upper Wall 59 of a housing 
60, located rightwardly as viewed in Fig. 2, of 
the base member 20, by bolts G. The brackets 
58, one of which is located beyond each extrem 
ity of the crankshaft 45, are provided with in 
wardly extending upper and lower flanges 62 and 
63 which are received in edge notches 64 formed 
in the blocks 55. A strip of bearing metal 65, 
such as bronze or other suitable bearing alloy, 
is mounted on the upper side of the lower flange 
S3 of the bracket 58 and a similar bearing Strip 
66 is disposed adjacent the lower side of the 
flange 62. The bearing strips 66 are held in 
place and positioned with respect to the flanges 
62 by set bolts 6 which may be fixed in an ad 
justed position by lock nuts 68. This structure 
acconnilodates shifting movement of the car 
riage 47 and crankshaft 45 mounted thereon and 
confines such movement to a course extending 
transversely of the path of movement of the 
strip 2. 
The body portion 48 of the carriage is provided 

with two pairs of ears 69 which extend right 
wardly therefrom, as viewed in Figs. 2 and 8. 
Pivotally attached to each pair of ears 69 by a 
pin 70 is a connecting rod 7 which has its right 
end journaled on an eccentric 2 of a crankshaft 
E3, respectively. The eccentrics 12 are provided 
on the opposite extremities of the crankshaft 3 
which is journaled in spaced bearings mount 
ed on the top wall 59 of the housing 60. 
The shaft 3 is provided, at a location thereon 

between the bearings 74, with a multiple groove 
pulley 75 which is driven by belts 76 which are 
in turn driven by a multiple groove pulley 7. 
The pulley TT is driven by reduction gearing, 
generally designated by the numeral 78, which 
is in turn driven by a motor 79. The crankshaft 
35 is provided with a multiple groove pulley 80 
which is driven by belts 8 which is in turn driven 
by a multiple groove pulley 82. The pulley 82 is 
mounted on a shaft 83 of a motor 84. 
In operation of the rough abrading apparatus, 

the sheet metal Strip 2 is continuously moved 
at a selected rate predetermined by the amount 
of abrading to be performed thereon, and the 
number of rough abrading units employed while 
the abrading elements 36 of each row of abrading 
elements carried by each tubular bar 26, are re 
ciprocated transversely of the sheet 2 by the 
crankshaft 45 and respective connecting rods 44. 
This reciprocation of the abrading elements is 
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preferably performed at a relatively high Speed 
and throughout a relatively short stroke, the 
speed of reciprocation and the length of Stroke 
being predetermined by the speed of the motor 
84 and the mechanism by which the drive is 
transmitted from it to the crankshaft 3. The 
length of stroke of the reciprocative movement 
is predetermined by the eccentrics 58 of the 
crankshaft A3 which are preferably angularly 
located relative to each other so as to impart 
relative reciprocative movements to the tubular 
bars 26. The eccentrics 5 may be of equal ec 
centricity or they may vary in eccentricity So as 
to move the respective tubular bars 26 and 
abrading elements 36 carried thereby throughout 
Strokes of different lengths. 
While the aligned rows of abrading elements 

33 are reciprocated relative to each other they 
are also reciprocated in unison with each other 
by rotation of the crankshaft 3 which is prefer 
ably driven at a lower rate of speed than the 
crankshaft 45 and which has larger eccentrics 
than those of the latter crankshaft. With this 
construction the roWS of abrading elements are 
reciprocated relative to each other at a rea 
tively high speed and throughout a relatively 
short stroke and they are simultaneously ire 
ciprocated in unison throughout a comparatively 
longer stroke at a comparatively slower speed. 
The multiple reciprocative action coupled With 
the progressive movement of the Sheet raetal 
Strip 2 results in uniforn abrading action 
throughout the entire area, cf the surface opei'- 
ated upon and guards against all possibility of 
repeated application of localized areas of any one 
abrading element to the same area of the work. 
The abrading elements 3S are yieldably urged 
by the springs 62 against the strip 2 with rela 
tively light pressure, during the foregoing riove 
ments of the abradiing eleinents. 

Before the sheet metal Strip 2 enters each of 
the rough abrading units 3, a coolant Such as 
oil of Suitable Wiscosity or other Suitable nate 
rial is Sprayed upon the Surface of the strip to 
be finished, the oil being discharged by a nozzle 
spray device mounted on the end of a supply 
pipe 86 which leads to a source of coolant (not 
shown). In Soine instances Water may be en 
ployed as the coolant. As the strip 2 leaves 
the last of the Series of rough abrading units 
3, the surface previously operated upon is sub 

jected to the action of ScraperS 8 and a Wash 
ing liquid is sprayed thereon from nozzles 88. 
Water may be used as the Washing liquid if de 
sired. After the last Washing Spray, a Scraper 
3i is applied to the Strip 2 and, if desired, a 
powdered substance such as powdered chalk, tale 
or other Suitable material is deposited upon the 
strip from a hopper 89. The hopper 89 prefer 
ably has an outlet 9 in Which is provided Suits. 
able dispensing means 9 for evenly distributing 
the powdered material upon the upper Surface 
of the strip 2 as it passes under the outlet 9. 
The dispensing mechanism 3 nay be propelled 
by a roller 92 carried by an arm 93 mounted 
on the hopper, the roller being connected by a 
belt, 94 to a rotatable dispensing inlechanisin 9. 
After the application of the powdered material 
which serves to dry the surface by absorbing any 
Water or other Washing fiuid previously applied 
thereto, the surface of the strip 2 is vacuun 
cleaned by passing under vacuum heads 94 which 
are connected to pipes 93 leading to a Source of 
vacuun (not ShoWn). 
As further shown in Fig. 1, a Scraper 96 is 

applied to the strip 2 after it passes the vac 
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6 
uum cleaner 94 and following the application of 
the scraper 96 coolant is sprayed from a nozzle 
97 upon the Surface of the strip immediately 
before the strip passes under the first of a series 
of finishing abrading units 5. 
Each abrading unit 5 comprises a base por 

tion 98 having a work support platform 99 and 
a vertically upstanding back member 9. 
Mounted upon the back member 00 and extend 
ing forwardly therefrom, as viewed in Fig. 1 is a 
fixture having a tubular portion 92 extend 
ing downwardly from the fixture 0. Provided 
on the lower end of the tubular portion 02 is a 
radial flange 3 on which is secured by bolts 
63 a substantially horizontal plate member 05. 
Mounted on the lower Side of the plate mem 
ber 05 adjacent its outer periphery is a ring 
gear C6 having internal gear teeth O. The 
ring gear C6 is secured to the plate 25 by cap 
Screws 08, as shown in Fig. 9. 
The tubular portion 2 of the fixture is pro 

vided with a cylindrical bore 89 in which is 
mounted a bearing 9. The bore 99 has a 
concentric counterbore in which is mount 
ed a bearing member 2. Journaled in the bear 
ing 0 is a spindle 3 which is drivingly con 
nected to a shaft 4 of a motor 5, the motor 
being mounted on the top side of the fixture 
and rigidly secured to it. The lower end por 
tion of the tubular portion 92 and the flange 03 
Serve as a carriage Support On Which is mounted 
a carriage generally designated by the numeral 

6. The carriage 6 has a central sleeve por 
tion f which is provided at its upper end with 
a flat sided projection 8 which is receivable 
in a correspondingly shaped flat Sided receSS 9 
formed in the lower extremity of the spindle 3. 
A rotative drive is transmitted from the spindle 
3 to the carriage 6 by the interfitting en 

gagement of the projection 8 in the recess. 9. 
The carriage 6 is held in a SSembled relation 
with respect to the spindle 3 by a bolt 29 ex 
tending through the sleeve portion f of the 
carriage and into a central bore 2 of the Spindle 
3 to which it is attached by threads 22 and 
23 on the upper end of the bolt 20 and in the 

bore 2 of the Spindle, respectively. 
Extending outwardly radially from the central 

sleeve of the carriage 6 are three arms 24. 
Each arm 24 is provided at its extremity with a 
tubular element 25 having a bore 26. Pivotally 
mounted on each tubular portion 25 is a tool 
holder generally designated by the numeral 27 
which comprises a main body portion 28 having 
spaced flanges (29 provided with registered bores 
f39 in which is received a pin 3. The pin 3 
extends through the bore 26 of the tubular ele 
ment. 25 to pivotally support the tool holder 
27, as illustrated in Fig. 9. Formed integral 

with the upper flange 29 is a casing portion, 32 
having a recess 33 therein. The pin 3 extends 
centrally through the recess 33 and that por 
tion of the pin disposed within the recess is pro 
vided with a bearing 34 on which is journaled a 
sleeve 35 having pinions 36 and 37 integrally 
formed on its lower and upper ends respectively. 
The pinion 36 is disposed in the recess 33 and 
the pinion 37 is disposed in a recess 38 pro 
vided within a housing 39. The housing 39 is 
located beneath the plate 85 and is mounted on 
a cover plate f 40 disposed over the body portion 
128 of the tool holder 27 and over the recess 33 
and is screwed to the body portion 28 by bolts 4 f. 
The housing 39 has a bore 42 provided with a 
bearing 43 in which the sleeve 35 is journaled. 
The pin 3 extends through the sleeve 35 and is 
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provided with a bearing 44 disposed between the 
periphery of the pin and the periphery of the 
sleeve. 35. A cap f 45 is fixed by cap screws 46 on 
the housing 39 and is provided with a Central 
opening through which a reduced section. At on 
the upper end of the pin 3 extends. Thereduced 
Section f 47 is provided with a groove for receiving 
a C Washer 48. The pin 3 is provided at its OW 
er end with threads 9 on which is threaded a nut, 
50 by which the tool holder may be selectively 
clamped in a desired position. When the bolt 5) 
is loosened, the tool holder may be pivotally 
moved with respect to the tool carriage, as here 
after more clearly set forth. 
The pinion portion 3 of the sleeve 35 is pro 

vided With teeth 5 which are meshed with the 
teeth 7 of the ring gear 6. The pinion. por 
tion 36 of the sleeve 35 is provided With teeth 
52 which mesh with pinion teeth 53 of a pin 

ion 54 which is keyed at 55 to a tubular shaft 
element, 56. The tubular shaft element 56 is 
journaled by bearings 5 in a bore 58 formed in 
the body portion 28 of the tool holder 2 in 
parallel relationship with respect to the pin 3. 
A plunger element 59 is slidably mounted in 
telescoping relationship in the lower end por 
tion of the tubular shaft element 55. The 
plunger element 59 is provided with an elon 
gated slot 60 through which a pin 3 extends 
in order to accommodate. relative longitudinal 
movement of the tubular shaft element and 
plunger while holding them against relative ro 
tation. A spring 62 yieldably urges the plunger 
59 outwardly with respect to the tubular shaft 
element 56. 
Mounted on the lower end of the plunger 59 

is an abrading element holder generally desig 
nated by the numeral f63. This holder con 
prises a disc 64 having spaced cleats 65 mount 
ed on its periphery by cap screws 66 and pro 
vided with beveled surfaces. 67 which are adapt 
ed to cooperate with correspondingly beveled 
surfaces 68 on an abrading Stone, or other 
equivalent abrading element 69, to clampingly 
hold the abrading element on the lower side of 
the disc 64. The disc. Sá is universally piv 
otally mounted on the lower end of the plunger 
53 by bearing elements. O and if Secured to 

the plunger and disc respectively. A ball bear 
ing element f 2 is disposed between spherical 
surface portions of the bearing elements it 
and if. The bearing elements fi) and are 
held in embracing relationship with respect to 
the ball bearing 72 by a spring 73 Surround 
ing the lower end portion of the plunger 53 and 
which bears against the bearing element 9 on 
the plunger and against an inwardly extending 
radial fiange 74 of a sleeve 75 which is at 
tached by cap screws f is to the upper side of 
the disc G4. The bearing elements 10 and 1 
are provided with a cooperating slot and key 
driving connection of the type commonly re 
ferred to as a screw driver slot drive for the 
transmission of torque therebetween as illus 
trated in Figs. 9 and 9A. A slot 20 f is provided 
in bearing element which receives keys or 
teeth 202 carried by bearing element 70 So that 
torque is transmitted thereby while accommodat 
ing universal movement of bearing element 7 
relative to bearing element 72. In the illustra 
tion shown, the carriage 6 is provided With 
three tool holders 27 and abrading elements 
69. More or less abrading tools may be pro 

vided on the tool carriage if desired. 
In operation of the fine abrading unit shown in 

Figs. 9 and 10, it will be noted that the ring gear 
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96 carrying the internal gear teeth of remains 

stationary While the tool carriage S is drivingly 
rotated by the motor 5. Relative rotation of 
the tool carriage 15 and ring gear 6 causes 
corresponding rotation of the sleeve 35 as a re 
Sut of the nineshed relationship between the teeth 
5 of the pinion portion 3 of this sleeve the 

teeth of the ring gear 35. The lower pinion por 
tion 36 which has teeth S2 meshed With the 
teeth 53 of the pinion 53 drivingly rotates the 
tubular shaft element SS and plunger 59 in the 
Sale direction about the axis of the bore 53 in 
Which the foregoing structure is journaled as the 
tool carriage 6 is rotated about its axis. Thus 
the abrading element 3 is simultaneously re 
Wolved about the axis of the tool carriage 6 
Which is coincident With the central axis of the 
bolt 20 and rotated in the same direction about 
the axis of the tubular shaft element 56. While 
each abrading element 69 is undergoing these 
multiple-rotative noveinents, it is being urged 
dOWWardly against the upper Surface of the 
sheet metal strip 2, as viewed in Fig. 1, by the 
Spring 62. The path of movement of each 
abrading element $9 may be independently pre 
determined so as to accommodate the abrading 
apparatus to operate upon work of different 
Widths by loosening the bolt 33 and turning the 
tool holder 27 about the axis of the pin 3 to 
any desired angular position. This can be accom 
plished without affecting the meshed engage 
ment between the teeth 5 of the pinion 3 and 
the teeth of the ring gear 3S inasmuch as 
the In OWeinent of the tool holder occurs about 
the axis of the pinion f37. 
The continuous strip finishing apparatus illus 

trated in Fig. 1 may be provided with as many 
fine finishing units as required, only two fine 
finishing units being illustrated in the drawing. 
Before each successively adjacent part of the 
Strip 2 reaches the first finishing unit a lubri 
cating type of coolant is applied thereto, as pre 
viously stated, by the spray nozzle 9. Between 
each pair of Successive fine finishing units of the 
apparatus, rinse liquid such as water, or other 
Suitable liquid, or a lubricating coolant, such as 
that conventionally used in finishing operations 
is Sprayed from nozzles 7 upon the upper sur 
face of the sheet 2 and at the location of the 
Spray nozzle it scrapers or wipers 8 are pref 
erably applied to the upper surface of the sheet 2 
in order to remove grit particles of abrasive or 
particles of the material of the sheet before the 
next Successive fine finishing operation con 
Inences. The last Spray nozzle on the ex 
treme right, as viewed in Fig. 1, preferably dis 
charges a lubricating coolant on the surface of 
the strip to facilitate the final finishing opera 
tion. Which is performed by an apparatus substan 
tially identical to that shown in Fig. 9 although, 
if desired, final abrading elements nay be used in 
this last abrading operation. After the final 
abrading Operation, the upper surface of the sheet 
metal Strip is again rinsed by fluid such as water 
Sprayed from nozzles 79 and the upper surface 
of the strip is wiped by wipers 83. The finished 
Surface of the strip may then be dusted with a dry 
powder by dusting apparatus 8 substantially 
identical to the dusting apparatus 83, previously 
described. The strip may then be cleaned by 
Vacuum cleanerS 82 which are located at the 
extreme right end of the apparatus and there 
after the Strip is Wound upon the reel . 

It is found that the combination of the multi 
plicity of reciprocative movements produced be 
tween the abrading elements 36 and the sheet 
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metal strip 2 during the rough finishing opera 
tions and the multplicity of circular movements 
between the abrading elements 69 and the sheet 
2 during the fine finishing operations together 

With the continuous longitudinal movement of 
the sheet 2 and the precautions taken for clean 
ing the Strip between the successive steps of each 
of these operations results in formation of a Sur 
face free from Scratches and having a high degree 
of Smoothness. Since all portions of the sheet 
metal Strip is Subjected to uniform abrading 
action under pressure which can be accurately 
predetermined, the final finish produced in this 
continuous manner is found to be substantially 
uniform throughout. - 
Although but one specific embodiment of the 

invention is herein shown and described, it will 
be understood that various changes in the 
Sequence of operations, steps and materials 
employed may be made without departing from 
the spirit of the invention. 

I claim: ... 
1. An abrading unit comprising a base struc 

ture having a Work Support, a carriage Support 
Jmounted on said base structure in Spaced rela 
tion to said Work Support, a carriage rotatably 
mounted on said carriage Support disposed be 
tWeen the latter and said Work Support, a spindle 
mounted on said carriage in Spaced parallel 
relationship to the rotative axis thereof, a fix 
ture including journal bearing means SWingably 
mounted on said Spindle, an abrading tool jour 
naled in said journal bearing means including 
a pinion fixed thereon and an abrading element 
haWing an abrading Surface disposed to Operate 
upon work supported on said Work Support, a 
ring gear on said carriage support concentric 
with the path of revolving movement of said 
tool about the axis of said carriage, a counter 
shaft member journaled. On Said Spindle having 
teeth meshed with the teeth of said ring gear 
and pinion respectively for rotating said tool 
about its axis as said tool is revolved about the 
axis of said carriage, said fixture being SWingably 
adjustable on said spindle into varying Spaced 
relationship with respect to said rotative axis of 
said carriage While said ring gear, pinion and 
gear member are in mesh, and means Operatively 
connected to said fixture and adapted to releas 
ably connect said fixture to said carriage to 
prevent displacement of the fixture from an ad 
justed position relative to said carriage. 

2. An abrading unit comprising a base struc 
ture having a work support, a carriage Support 
mounted on said base structure in Spaced rela 
tion to said work support, a carriage rotatably 
mounted on said carriage support disposed be 
tween the latter and said work Support, a plu 
rality of arcuately spaced spindles mounted on 
said carriage in parallel relationship to the ro 
tative axis thereof, a fixture SWingably mounted 
on each spindle and including journal bearing 
means, an abrading tool journaled in the journal 
bearing means of each of Said Spindles, each 
abrading tool having a pinion fixed on one end 
and an abrading element on its opposite end 
provided with an abrading surface disposed to 
operate upon work supported on said work Sup 
port, a stationary ring gear on said carriage 
support, a counter shaft member journaled on 
each of said spindles having a set of gear teeth 
meshed with said ring gear and an axially Spaced 
set of gear teeth meshed with a pinion of one 
of said tools respectively, said fixtures being 
swingably adjustable on said Spindles into vary 
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ing spaced relationship with respect to the rota 
tive axis of said carriage while said ring gear, 
pinions and sets of gear teeth are retained in 
mesh, and means operatively connected to each 
of said fixtures and adapted to releasably con 
nect said fixtures to said carriage to prevent 
displacement of said fixtures from their respec 
tive adjusted positions relative to Said carriage. 

3. Apparatus for polishing an elongated Strip 
of sheet-like material comprising a Work Sup 
port, feeding mechanism located adjacent One 
end of said work support and Operable to pro 
gressively move said sheet-like material along 
said work support in the direction of its length, 
a rough abrading unit located adjacent the end 
portion of said Work support along which Suc 
cessive portions of said strip are initially moved, 
said rough abrading unit including a plurality 
of abrading members having abrading Surfaces 
engageable with said strip positioned in opposed 
relationship to said work support and including 
an individual eccentric drive mechanism for each 
of Said abrading members, Said drive mechanisms 
being operable to reciprocate said abrading mem 
bers relative to each other transversely of said 
work support, and said drive mechanisms each 
being carried by a carriage shiftably mounted 
for movement transversely of said Work Sup 
port, said rough abrading unit further includ 
ing an eccentric drive mechanism operable to 
reciprocate said carriage transversely of Said 
Work support to thereby reciprocate Said abrad 
ing members in unison, and a fine abrading unit 
spaced from said rough abrading unit in the di 
rection of movement of Said strip, Said fine abrada 
ing unit including a carriage Support mounted 
on said Work support, a carriage rotatably mount 
ed on said carriage support in opposed relation 
ship to said work support and rotatable about 
an axis interSecting the path of said strip, a 
spindle mounted on said last mentioned car 
riage in spaced parallel relationship to the rota 
tive axis thereof, a gear drive mechanism op 
erably connecting the carriage of said fine abrad 
ing unit and said spindle and a driving mecha 
nism operable to rotate the carriage of Said fine 
abrading unit and through said gear drive 
mechanism to rotate said spindle and an abrad 
ing member engageable With said Strip and car 
ried by Said Spindle in opposed relationship to 
said support. 

4. Apparatus for polishing an elongated strip 
of sheet-like material comprising a work support, 
feeding mechanism located adjacent one end of 
said work Support and operable to progressively 
move Said sheet-like material along Said work 
Support in the direction of its length, a rough 
abrading unit located adjacent the end portion 
of said Work Support along which successive por 
tions of said Strip are initially moved, said rough 
abrading unit, including a plurality of abrading 
members having abrading surfaces engageable 
With Said strip positioned in opposed relationship 
to said work support and including an individual 
eccentric drive mechanism for each of said abrad 
ing members, said drive mechanisms being oper 
able to reciprocate said abrading members rela 
tive to each other transversely of said work sup 
port, and said drive mechanisms each being car 
ried by a carriage shiftably mounted for move 
ment transversely of said work support, said 
rough abrading unit further including an eccen 
tric drive mechanism operable to reciprocate said 
carriage transversely of said work support to 
thereby reciprocate said abrading members in 
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unison, a liquid spray nozzle positioned above said 
work support and spaced from said rough abrad 
ing unit in the direction of movement of said strip, 
pipe means connected to said nozzle and adapted 
to be connected to a source of supply of rinsing 
liquid, and drying powder dusting apparatus posi 
tioned above said work support and spaced from 
Said nozzle in the direction of movement of said 
strip, said dusting apparatus comprising a hopper 
having an outlet located above said work Support, 
a rotatable dispensing mechanism located adja 
cent said opening, a roller located adjacent said 
work Support and adapted to engage said strip to 
be rotated by movement of said strip and drive 
transmitting mechanism operatively connecting 
said roller and said dispensing mechanism where 
by movement of the strip imparts rotation to the 
dispensing mechanism and said powder issues 
from said outlet and drops by gravity on to said 
strip. - - - - - - - - - - - - 

. . . . . . . DAVID A. WALLACE. 
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