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APPARATUS FOR AND METHOD OF SURFAC 
ING METALS, ETC. - 

Henry R. Herchenrider, Pittsburgh, Pa., assignor 
to Minnesota Mining & Manufacturing Com 
pany, St. Paul, Minn., a corporation of Delaware 

Application October 30, 1937, Seria No. 1,961 
(CI. 5-50) 14 Claims. 

My invention relates to the art of grinding, 
Scouririg, polishing and cleaning the surfaces of 
metal strips or sheets. fiat wire, etc. 
The invention is hereinafter described as em 

ployed in the surfacing of long strips of metal 
Such as those produced on continuous mills, but 
it will be understood that various features of the 
invention can be employed in the surfacing of 
other articles. 

Steel strip and the like, must...in most cases be 
given special surfacing treatment in order to 
render it suitable for various uses. In some in 
stances a simple grinding and polishing thereof 
is Sufficient. But difficulties have been en 
Countered in effecting uniform grinding or polish 
ing of a strip in those cases where a given area 
of abrasive material is applied to successive por 
tions of a Strip, because initially the abrasive ac 
tion Will be greater than on succeeding portions 
of the strip, owing to the loss of a large per 
centage of the abrasive effect, with the result 
that the strip toward its rear end is likely to be 
insufficiently scoured. Even in those instances 
where additional or new abrasive material is ap 
plied during the later stages of operation upon a 
Strip, there is, nevertheless, non-uniformity of 
abrasive action, and the procedure is slower and 
more costly. 
In other cases, it is necessary to subject the 

sheets to various treatments to eliminate sur 
face imperfections. Thus, in the case of sheets 
which require a mirror-like finish or which are 
to be nickel plated, chromium plated, galvanized 
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form scouring of the strip throughout its entire 
length. s 

Another object of my invention is to provide a 
means and a method whereby a larger percentage 
of the abrasive-coated paper or cloth can be uti 
lized than in the case of certain methods hereto 
fore employed. as . . 
A further object of my invention is to surface 

strips or sheets in such manner that plating or 
coating materials will tightly adhere thereto. 

Stilt another object of my invention is to pro 
vide a method or apparatus of generally simpli. 
fied and improved form for the surface treatment, 
of metal. . . . . . 
Some of the forms of apparatus by which my 

invention may be practiced are shown in the ac 
companying drawings wherein Figure 1 is a front 
view of a grinding or scouring apparatus; Fig. 2 is 
an end view thereof; Fig. 3 is a view taken on 
the line III-III of Fig. 1; Fig. 4 is a side view 
partly in section of another form of apparatus; 
Fig. 5 is a view taken on the line V-W of Fig. 4, 
and Fig. 6 is a sectional view showing a modified 
form of the structure of Fig. 4. 

Referring first to Figs. to 3, I show standards 
8 and 9. The standards at their upper ends are 
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or tinned by either the electro-plating or dipping . 
process, the sheets or strips are subjected to war 
ious treatments which require a long period of 
time and which are expensive, such treatments 
consisting in annealing, pickling and cold roll 
ing to eliminate Superficial Surface imperfections. 
When the steel strip is rolled on a cold reduc 

tion mill, the surface of the strip becomes so dense 
and Smooth that subsequent annealing and 
pickling treatments do not give a satisfactory 
Surface for "tight' galvanizing, or other plating, 
With the result that the coating Will crack and 
peel from the strip. Furthermore, various alloy 
steels such as those of copper-bearing type etc. 
become discolored or stained during the anneal 
ing and pickling treatments. 
One object of my invention is to provide means 
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-for subjecting the strip to a very high degree of 
abrasive pressure. . 
Another object of my invention is to provide 

means for continuously supplying fresh abrasive 
to a moving strip, and to, therefore, effect uni 55 

rigidly connected by a cross-beam O. A cross 
beam extends across the standards 8 and 9 
and is slidably supported at its ends in slideways 
2 formed in the standards 3 and 9. The beam 

is supported from the beam 0 for vertical ad 
justment, by means of hanger rods 3 that are 
connected at their lower ends to pins 4, which 
extend through the flanges of the cross-bar ( , 
the walls of the standards 8 and 9 being slotted as 
indicated at 5, to permit of vertical adjustments 
of the bar and the pins or studs 4 serving to 
prevent axial shifting of the bar . The hangers 
3 at their upper ends extend through the cross 
bar and are threaded for engagement with 
hand wheels 6 which are supported upon the bar 
8 and can be turned to raise or lower the bar . 
A presser roller is journalled at its ends in 

bearings 8 carried by the upper beam O. A 
lower presser roll 39 is journalled in bearings 20 
that are carried by the cross bar . Rotation 
of the hand wheels 6 will, therefore, result in 
movement of the rolls and 9 toward Or away 
from one snother to vary the degree of pressure, 
as will be hereinafter explained. The rolls and 
9 may be faced with hard rubber or other suit 

able non-metalic material, as shown more clear 
ly in Fig. 3, if desired, or they may be formed 
entirely of metal. 
A shaft 2 f is journalled at its ends in bearings 



2 
22 that are carried by the beam C. The shaft 
2 serves to support a reel or spool 23 upon which 
is carried a Supply of abrasive in the form of an 
abrasively-coated strip of paper, cloth, or the 
like. A shaft 24 is journalled in bearings 25 car 
ried by the beam , and has a spool 26 that 
Supports a, roll of abrasive as does the spool 23. 
A metal strip to be polished is indicated by the 
numeral 27 and is advanced between the rolls 
and f 9 in any suitable manner, as by driven rolls 
28. The strip 27 may be supplied to the polish 
ing apparatus from a continuous mill, or drawn 
from a coil. Short sheets instead of long strips 

0. 

could also be fed through the apparatus in a suit 
able manner. 
The strip 2 can be advanced at any suitable 

speed and frequently will be moved forwardly 
at anywhere from 50 feet per minute to 500 feet 
per minute. The abrasive strips are caused 
to advance gradually in the same direction as the 
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strip moves, but at a much lower rate of speed. 
The abrasive paper or strips may be caused to 
travel at from six inches per minute to 18 inches 
per minute, for example, depending upon the 
character of abrasive employed and the rapidity 
With which the abrasive becomes worn through 
contact with the sheet. It will be understood that 
the abrasive strips may be caused to move at 
various rates of speed relative to the work being 
ground or polished, and that it may be moved 
counter to the work instead of in the same direc 
tion; also that the rolls 7 and 9 can be posi 
tively driven in order to assist in or control travel 
of the strips. 

In setting the machine into operation, the ends 
of the abrasive strips 29 and 30 are drawn from 
the reels 23 and 26 respectively, across the oppo 
site faces of the pressure rolls and 9. These 
ends are then secured to take-up rolls 3 and 32 
i espectively, which are journalled in the stand 
ards 8 and 9. The movement of the steel strip 
27 through the apparatus will tend to draw the 
strips 29 and 30 forwardly, and retarding means 
are provided for preventing the abrasive strips 
moving at the same rate of speed as the steel 
Strip, whereby the relatively, faster speed of the 
steel strip will result in an abrading or polishing 
action thereon by the strips. 
As above indicated, the paper is fed into abrad 

ing position by the drag of the metal strip 27. 
The unreeling movement of the paper is con 
trolled by a motor 35 which through a gear-re 
ducing unit 36 drives a vertical shaft 37. At 
its upper end the shaft 3 has beveled gear con 
nection 38 with a horizontal shaft 39 that car 
ries a worm 40 meshing with a worm wheel 4 
that is secured to the end of the reel shaft 2. 
At its lower end, the shaft 3 has beveled gear 
Connection at 42 with a shaft 43 that through 
a Worm gear unit 44 has geared connection with 
the reel shaft 24. The motor 35 is operated at 
such controlled speed that the abrasive strips 
Will not be drawn too rapidly from their reels, 
and the rate of rotation of the motor will be con 
trolled to restrain movement of the abrasive 
strips to a desired slow rate of speed relative to 
the speed at which the strip 27 travels. 
The abrasive strip can be permitted to move 

at such slow rate of speed relative to the travel 
of the metal strip that the abrasive surface there 
of Will become substantially completely worn 
off, and the worn ends can immediately be torn 
off and discarded. However, in the present case, 
I provide the take-up reels 3 and 32 for receiv 
ing the worn portions of the abrasive strips, The 
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reel 3 is driven from a pulley 85 mounted on 
the end of the shaft 2 and a belt 6 that passes 
around a small pulley on the end of the reel 
3. The reel shaft 32 is similarly driven from 
the shaft 28, through a belt drive 4. The belts 
66 and 6 are sufficiently loose that they consti 
tute a friction drive for the take-up reels, so that 
while there is sufficient driving force transmitted 
to the reels 3 f to take up the worn paper, Such 
force is not so great as to tear the paper, or so 
great that it will tend to advance the paper too 
rapidly. 
The rolls and 9 preferably have faces of 

material which can be compressed slightly 
through operation of the hand wheels 6, in or 
der to effect desired areas of contact between the 
abrasive strips and the steel strip. In a number 
of cases, this area of contact may be perhaps one 
half inch in width and the presser rolls 7 and 
f9 may be drawn toward one another to such an 
extent that they will exert perhaps 700 lbs. pres 
sure per Square inch. The degree of pressure 
will, of course, be varied in accordance with the 
character of abrasive employed, and the extent 
to which it is desired to grind or polish the 
metal strips. 
When the various parts of the apparatus are 

brought into operative position, as shown in the 
arawings, strip-advancing rolls. 28 and the re 
tarding motor 35 are set into operation. As here 
tofore explained, the retarding motor is operated 
at Such speed that the abrasive strips will move 
much slower than the steel strip, and in most 
cases the rate of movement of the abrasive strips 
will be such that their abrading surfaces will be 
completely worn off. It will be seen that a fresh 
Supply of abrasive is entering the pressure ZOne 
at all times during the passing of the steel 
strip, and that, therefore, the strip will be uni 
formly abraded from end to end. The steel Strips , 
will frequently be of from 100 feet in length to 
1,000 feet in length, or more. Ordinarily the 
amount of paper or the number of turns of paper 
on the Supply reels is not so great that there is 
marked difference in speed of unwinding move 
ment of the paper as the supply becomes depleted 
through withdrawal, but if desired, the speed of 
the motor 35 can be increased slightly as the 
paper becomes drawn from the supply rolls. 

Referring now to Figs. 4 and 5, I show a struc 
ture wherein abrasive strips may be employed 
for polishing metal sheets or metal strips, that 
may be moved by feed rolls or the like, such as 
the rolls 28, in either direction through the ap 
paratus or which may be reciprocated therein. 
In this construction, standards 50 are provided 
for supporting the working part of the apparatus. 
A billy roll 5 is journalled in the standards, 
and a presser roll 52 is journalled in slide bear 
ings 53 that are supported in the standards 50 
for vertical adjustment. Screw-downs 54 are 
provided for adjusting the bearings 53 so that 
the roller 52 will be moved toward the roller 
5. So as to subject the abrasive strips 55 and 56 
and the steel strip 57 to desired degrees of pres 
sure. Drums or reels 58 and 59 are provided 
for the upper strip 56, and drums or reels 60 
and 6 are provided for the lower strip 55, these 
reels being mounted on shafts that are jour 
nalled in the framework in substantially the 
Same manner as are the shafts 2 and 24. A 
Vertical shaft 62 has beveled gear driving con 
nection at 63 with the shaft of reel 58, and bev 
eled gear driving connection at 66 with the shaft 
of the reel 60. Similarly, a shaft 65 has beveled 
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gear driving connection at 66 with the shaft of 
the reel 59 and at 67 has driving connection 
with the shaft of the reel 6. 
A motor 68 is provided for controlling the 

rate of rotation of the shafts 62 and 65. The 
motor shaft through a reducing gear 69 and a 
Worm 70 drive a worm wheel 7 whose hubs 
T2 and 73 are provided with clutch teeth. Clutch 
elements 74 and 75 are movable on shafts 76 
and 77 respectively, into engagement and disen 
gagement with the clutch elements 72 and 73, 
respectively. The shafts 76 and 77 are connected 
through bevel gears 78 and 79 respectively, with 
the shafts 62 and 65. 
The shaft of the worm 70 has secured thereto 

a pulley 80 which through a belt 8 drives a 
pulley 82 whose hubs have clutch elements 83 
and 84. A clutch element 85 is slidably keyed 
On a shaft 86 for movement into and out of 
driving engagement with the clutch element 83. 
A clutch element 87 is slidably keyed on a shaft 
88 for movement into and out of driving con 
nection with the clutch element 84. A belt drive 
89 is provided between the shafts 76 and 86, and 
a belt drive 90 between the shafts 77 and 88. 
With the parts in the position shown in Fig. 4 

and the motor 68 in operation, there is connec 
tion through the clutch elements 72-74 with the 
reels 58 and 60, so that the strip 57 in traveling 
in the direction indicated by the arrow, will not 
draw the abrasive strips 55 and 56 from their 
respective reels too rapidly. In other words, the 
paper will be drawn from the reels at a desired 
low rate of speed, as heretofore explained. At 
this time, the reels, 59 and 6 function as take 
up reels, being loosely driven from the pulley 82, 
from which the power is transmitted through the 
clutch elements 84 and 87; thence through a 
slipping belt drive 90 to the shaft 77 and the 
Shaft. 65. 
When a strip is to be ground or polished while 

Iroving in the opposite direction, the reels 59 
and 6 serve as supply reels and the reels 58 
and 60 as take-up reels. In such instances, the 
clutch elements T2 and 74 are disengaged, as 
are also the clutch elements 84 and 87. The 
clutch elements 73-75 are brought into engage 
ment So that the motor will have the desired 
retarding effect on rotation of the shaft 65, while 
the clutch elements 83 and 85 are brought into 
engagement to effect driving of the shaft 62 from 
the loose belt, 89. 

In this structure, the apparatus can be so op 
rated as to effect complete wearing out of the 
paper, or the paper, by reason of the reverse 
movement above described can be used a plu 
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rality of times, if too much of the abrasive sur 
face has not been worn away upon the first use 
thereof. In other words, the grinding pressure 
and the rate of movement of the paper may be 
Such as to completely wear off the abrasive upon 
a single movement of the paper, whereas in other 
instances, a light abrasive pressure may be em 
ployed. 
In Fig. 6 I show a structure whereby it is 

possible to effect greater grinding pressure than 
can be secured through the use of a single pair 
of presser or pinch rolls, arranged as shown in 
Fig. 4. When a single pair of presser rolls are 
employed, they must be of sufficient strength 
to withstand the pressure forces to be applied 
thereto. Therefore, when it is desired to apply 
high pressure to the rolls, they must be of large 
diameter and circumference, with the result that 
the area of contact with the abrasive strip is 
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greater than where rolls of smaller circumfer 
ence are employed. The rolls of smaller circum 
ference will have a narrower width of contact 
with the abrasive strips in directions axially of 
the rolls, but they will not be of sufficient strength 
to permit applying very heavy pressure thereto. 

It will be seen that with larger size rolls, 
which may cause the abrasive strips to contact 
with the metal strip for a width of perhaps one 
inch, in directions axially of the rolls, a given 
degree of pressure applied to the rolls will not 
give as great Square-inch pressure of the abra 
sive strips on the steel strip as can be secured 
through the use of a similar degree of pressure 
applied to smaller rolls which will cause a con 
tact area of but one-half inch in width by the 
abrasive strips on the steel. 

In order to permit of the application of high 
pressure to rolls of narrower width, I provide 
back-up rolls for the pressure or pinch rolls, as 
shown in Fig. 6. This structure in all other re 
spects may be the same as the structure of Figs. 
4 and 5, and the idea could also be applied to the 
structure of Figs. 1 to 3. The abrasive strips 92 
and 93 may be driven in the same manner as are 
the strips 55 and 56. A presser roll 94 is jour 
nalled in the framework of the machine, as is 
the presser roll 5, and a pair of back-up rolls 
95 are also journalled in the framework of the 
machine and serve to support the roll 94 against 
deflection under pressure. The upper presser or 
pinch roll 96 corresponds to the roll 52 and is 
journalled in a vertically-adjustable block 97 
which is operated by a hand wheel 98 to effect 
the desired degree of pressure by the abrasive 
strips 92 and 93 on the metal strip 99. Back-up 
rolls 00 are also journalled in the bearing blocks 
97, and serve to support the presser roll 96 
against deflection or breakage under pressure. It 
Will be seen that with hold-down force of a given 
degree, the effective abrasive pressure applied 
through the strips 92 and 93 upon the metal 
sheet will be much greater in the structure of 
Fig. 6 than in the structure of Fig. 4, because of 
the relatively smaller diameters of the rolls 94 
and 96. 

I claim as my invention: 
1. The method of surfacing strip material and 

the like, which comprises imparting traveling 
movement to the material and simultaneously 
maintaining an abrasive strip in contact With 
the material and effecting continuous traveling 
movement of the abrasive strip with the material, 
at a substantially lower rate of speed. 

2. The method of surfacing strip material and 
the like, which comprises imparting traveling 
movement to the material, simultaneously im 
posing an abrasive strip against said material 
with pressure sufficient to cause substantial ad 
vancing force to be exerted upon the strip 
through frictional contact with the material, and 
restraining advancing movement of the strip to 
a rate of continuous travel Sulustantially slower 
than that of the material. 

3. Grinding and polishing apparatus compris 
ing means for imparting traveling movement to 
strip material and the like, reels of abrasive 
strips Supported at opposite sides of the path of 
Said traveling movement of the material, means 
for causing the abrasive strips to be continuously 
advanced through traveling movement of said 
material, and means for retarding the rate at 
which the abrasive strips will be withdrawn from 
said reels, to a speed which is slower than that 
at Which the material travels 



4. 
4. Grinding and polishing apparatus compris 

ing means for imparting traveling movement to 
strip material and the like, reels of abrasive 
strips supported at opposite sides of the path of 
said traveling movement of the material, means 
for causing the abrasive strips to be continuous 
ly advanced through traveling movement of Said 
material, and a common motor control for re 
tarding the rate at which the abrasive strips will 
be withdrawn from said reels, to a Speed which 
is slower than that at which the material travels. 

5. The method of surfacing strip material or 
the like, which comprises imparting traveling 
movement to the material, while maintaining an 
abrasive strip in frictional engagement there 
with, on a narrow area which extends trans 
versely of the material, and simultaneously ef 
fecting continuous traveling movement to the 
abrasive strip, in a path generally parallel to the 
path of movement of the material and at a Sub 
stantially lower speed. 

6. The method of surfacing strip material or 
the like, which comprises imparting traveling 
movement to the material, while maintaining an 
abrasive strip in frictional engagement there 
with, on a narrow area which extends transverse 
ly of the material, and simultaneously effecting 
continuous traveling movement to the abrasive 
strip, in a path generally parallel to the path of 
movement of the material and at a substantially 
lower speed, the degree of frictional pressure and 
the relative slowness of movement by the abra 
sive strip being such that the major portion of 
the abrasive will become expended during a sin 
gle traveling movement thereof on the material. 

7. The method of Surfacing strip material or 
the like, which comprises imparting traveling 
movement to the material, while maintaining an 
abrasive strip in frictional engagement there 
with, on a narrow area which extends transverse 
ly of the material, and simultaneously effecting 
continuous traveling movement to the abrasive 
strip, in a direction generally parallel to the path 
of movement of the material and at a rate not 
greater than one-fiftieth of the speed at which 
the material travels. 

8. The method of Surfacing strip material and 
the like, which comprises the steps of bringing 
an abrasive strip into engagement with said ma 
terial, applying pressure at the point of contact 
between the abrasive strip and the material, 
causing the material to be drawn continuously 
ast said point of contact, and imparting con 

tinuous movement to the abrasive strip, in a path 
generally parallel to the path of travel of the 
material, to continuously renew the abrasive 
surface at said point of contact. 

9. The method of surfacing strip material and 
the like, which comprises continuously applying 
successive portions of an abrasive strip against 
the surface of the material, while imparting rela 
tive traveling movement to the abrasive and the 
material, in generally parallel paths, the ima 
terial at any given area, thereof being brought 
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into engagement with the abrasive strip but once 
during a surfacing operation upon the material. 

10. Apparatus for surfacing strip material and 
the like, comprising means for imparting travel 
ing movement to the material, an abrasive strip, 
means for holding the abrasive strip in engage 
ment with the material, means for so supporting 
the strip that it will continuously be moved along 
through frictional engagement with the material, 
and means for retarding advancing movement of 
the abrasive strip to a speed substantially slower 
than the rate at which the material moves. 

11. Grinding and polishing apparatus com 
prising means for imparting traveling movement 
to strip material and the like, means for holding 
an abrasive strip against the material, means for 
effecting continuous traveling movement of the 
abrasive strip in a path generally parallel to the 
path of travel of the material and for bringing 
successive portions thereof into contact with the 
material, and means for maintaining a prede 
termined differential of speed as between the 
imaterial and the abrasive strip. 

12. Grinding and polishing apparatus con 
prising means for imparting traveling movement 
to strip material and the like, an abrasive strip, 
a presser member for holding the abrasive strip 
against the material, a reel upon which the strip 
is stored previous to use and from which it is 
drawn for engagement with the material, means 
for effecting continuous withdrawal of the strip 
from said reel and past the presser member, in a 
path generally parallel to the path of the ma 
terial, and means limiting the rate at which the 
strip can be withdrawn from the reel, to a speed 
bearing a predetermined relation to, but different 
from, the rate at which the material travels. 

13. Apparatus for surfacing strip material and 
the like, comprising means for imparting travel 
ing movement to the material, an abrasive strip, 
a presser roll extending transversely of the path 
of travel and positioned to maintain the abrasive 
strip in engagement with the material, a back-up 
roller for the presser roll, and means for effecting 
continuous traveling movement of the strip in a 
path generally parallel to the said path of travel 
at a substantially slower rate of speed than the 
rate at which the material travels; 

14. Apparatus for surfacing strip material and 
the like, comprising means for imparting travel 
ing movement to the material, an abrasive strip, 
2, presser roll extending transversely of the path 
of travel and positioned to maintain the abrasive 
strip in engagement with the material, a back-up 
roller for the presser roll, and means for effecting 
continuous traveling movement of the strip in 
a path generally parallel to the said path of 
travel at a substantially slower rate of speed than 
the rate at which the material travels, the presser 
roll having a compressible face and the rolls be 
ing adjustable perpendicularly of the plane of 
the material. 

HENRY R. HERCHENRIDER. 


