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Patented Jan. 2, 1951 2,536,444 

UNITED STATES PATENT OFFICE 
2,536,444 

GRENDING AND POLISENG APPARATUS 

Alfred E. Hamilton, Pittsburgh, Pa. 
Application March 8, 1949, Serial No. 80,148 

(C. 5-80) 7. Claims. 

My invention relates to grinding and polishing 
apparatus and a method that are particularly 
suitable for the surfacing of strip material or 
sheet material, including stainless steel, plastics, 
etc., and constitutes additions to and modifica 
tions of certain of the apparatus shown in my 
application Ser. No. 778,554, filed October 8, 1947 
(Patent No. 2,481,588). 
In the grinding and polishing of strip mate 

rial, there is in present machines only a fairly 
Small area of contact of the grinding drum with 
the strip, at the pass line below the drum or at 
the pass line between upper and lower drums. 
The width of this contact area (in a direction 
longitudinally of the strip) can be varied slightly 
by the use of cushioned drums such as those of 
the pneumatic or soft rubber type, but the per 
missible increase in abrasive area at the pass 
line is not very great, and furthermore, the ad 
justing of the drums to a condition where their 
peripheral Surfaces are compressed radially 
Somewhat may result in greater grinding effect 
by the lower drum than by the upper drum. In 
any case, the limited area of grinding contact at 
any given instant is not Sufficient to remove Gr 
grind material from the surface of the strip as 
rapidly as may be desired, in some instances. 
One object of my invention is to provide an 

arrangement whereby the strip-like work piece 
can be deflected at the vicinity of the pass line 
to effect a greater or less partial 'wrap around' 
position on the periphery of the surfacing drum, 
thus permitting of a, greater increase in material 
removal from the strip over what is possible 
where the effective width of contact at the pass 
line may perhaps be less than one inch. Ob 
viously if the strip can be bent on the surface 
of the abrading drum for a distance of say three 
inches, much greater quantities of material can 
be removed. 
Another object of my invention is to provide 

an arrangement whereby the strip may be de 
flected at the pass line between two surfacing 
drums into an extent of abrading area, on one 
drum which may be greater or less than the 
abrading area, at the other drum. 
Another object of my invention is to provide 

an arrangement whereby the strip may be manip. 
ulated in such manner that it will be abraded by 
only one of a pair of Surfacing drums that are 
contained within the same roll housing, where 
it is necessary to perform a surfacing operation 
on only one face of the strip. 

Still another object of my invention is to pro 
vide apparatus of the character referred to 

() 

25 

30 

40 

45 

55 

2 e 
wherein one of the surfacing drums can be shifted 
relative to the other drum in directions gener 
ally tangential to and radially thereof in Such 
manner as to effect deflection of the strip from 
the normal pass line simply through adjustment 
of one drum. 
In the accompanying drawings, I have shown 

apparatus wherein abrading devices of the drum 
or roll type are employed, but it will be under 
stood that certain features of the invention are 
applicable to structures wherein Sanding belts 
(extend around the druns and the work applied 
to the belt, at the drum, instead of having the 
abrasive material On the periphery of the drum. 

Figure 1 is a front view of a roll stand with 
which my invention may be employed; Fig. 2 
is an end view thereof; Fig. 3 is a view showing 
the opposite end of the roll stand; Fig. 4 is a 
yertical Sectional view on an enlarged Scale of 
the apparatus for deflecting the strip at locations 
between a plurality of roll stands or at the en 
trance or exit sides of roll stands; Fig. 5 is a face 
view of the structure of Fig. 4: Figs. 6, 7 and 8 
are Schematic views showing various Ways in 
which a strip may be deflected from the normal 
aSS line between two drums in order to Secure 

desired extent of contact area between the strip 
and the drums or to secure grinding engagement 
of the strip with only one drum. 
A large part of the mechanism shown in Figs. 1, 

2 and 3 is similar to or the same as that shown 
and described in my Said application, and there 
fore it need not be described in detail in the 
present case. Also a plurality of roll stands and 
pairs of abrasive drums will usually be employed 
in the System, but only one roll stand is here 
shown. This stand is mounted upon a stationary 
base , an intermediate reciprocable base it and 
an upper vibratory base plate 2, the bases fi 
and 2 being reciprocating and vibrated laterally 
of the path of strip travel by mechanism at 3 
and f4, as described in detail in my said appli 
cation, in order to effect shifting of the surfac 
ing drums 5 and S on the strip, for better uni 
formity of grinding, all as explained in my said 
application. The invention as hereinafter de 
Scribed however will be equally applicable to roll 
stands that are mounted stationarily. 
The shaft f7 of the drum 5 is supported in 

bearings. 8 and 9 that are each mounted in wer. 
tically-divided bearing blocks 20 while the shaft 
2 of the drum 5 is eccentrically journaled in 
bearings 22 and 23 that are mounted in vertically 
divided bearing blocks 24. The bearing blocks 20 
and 24 are adjustable vertically relative to one 
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another by screw threaded rods 25 to symmetri 
cally adjust the rolls relative to the pass line. 
The housing members are also split along verti 
cal lines as at 26 (Figs. 2 and 3) to permit separa 
tion thereof, for removal of the drums and their 
bearings. Those details are explained fully in 
my co-pending application. 
The present structure differs from that of Said 

application in that the drum shaft 2 is eccen 
trically mounted in its bearings, and the bearings 
are adjustable about their axes in order to shift 
the top roll horizontally and radially relative 
to the bottom roll 5. Each of the bearings 22 
and 23 has a gear wheel 2 formed thereon as 
shown more clearly in Fig. 2, that meshes with 
a worm or spline gear 28. The worms 28 and 29 
at the opposite ends of the shafts are rotated 
by placing Wrenches on the lower ends of Worm 
shafts 3 and 32 respectively. These shafts will, 
of course, both be turned the same distance at 
each adjustment of the drum 6 and Will, of 
course, change the position of the drum in both 
horizontal and vertical directions, relative to the 
drun 5. For example, the upper drum can be 
adjusted to various positions with respect to the 
lower drum as indicated schematically in FigS. 
6, 7 and 8. The lower drum can be adjusted in 
like manner, as indicated at 33 in Fig. 2. 
There will be times when it will be necessary 

only to shift the drum 5 or the drum S to vary 
the area of grinding engagement between the 
strip and the drums, but for greater deflections 
of the strip and greater area of grinding engage 
ment, pass line guide rolls 33 and 36 Will be en 
ployed. Usually, these will be positioned between 
roll stands, but they can be also used in conjunc 
tion with a single roll stand. 
The rolls 33 and 33 are journaled in rocker 

arms 35 and 36 respectively which are rigidly 
mounted on rock shafts 37 and 38, journaled in a 
housing or casing 39. The shaft 3 has a Worm 
gear 4 rigidly secured thereto and meshing 
with a worm 3 - that is driven by a motor 42 
through a drive chain 43. Similarly, the shaft 
3S is rocked by a motor A that drives a Sprocket 
chain 85. The motors A2 and Ali are of the re 
versible type, controlled by push buttons So that 
either the roll 33 or the roll 34 can be adjusted 
up or down as occasion may require. 
When it is desired to effect greater area of con 

tact between the strip 49 and the lower surfacing 
drum of a roll stand which is in advance of that 
shown in Fig. 2, the motor A Will be operated in 
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46 is being ground. While in Fig. 8, I show an 
arrangement wherein the lower Surface of the 
strip is being ground more rapidly or with greater 
force than the upper surface thereof. Obviously 
various variations in this matter of deflecting 
the strip can be employed to secure greater or 
lesser grinding force on the upper side of the 
strip relative to the lower side thereof, or to Se 
lectively grind either the upper or lower surface 
of the strip with a desired degree of rapidity, 
depending upon the extent of the deflection and 
therefore the grinding area. 
The strip will be drawn past the drums in any 

suitable manner, as by the use of motor-driven 
coilers and uncoilers, such as the coiler indicated 
at 53 in Fig. 2, or it may be drawn directly from 
the reducing rolls of continuous rolling mills. 
Usually water spray devices such as those indi 
cated at 54 will be required in order to prevent 
overheating of the strip and the drums. 
The adjustments of the upper roll bearings as 

shown in Figs. 2 and 3 is preferably by worm 
gearing since the worm will hold the gears 27 
against creeping from their set positions. Like 
Wise, the worn gearing in Figs. 4 and 5 will ef 
fectively hold the guide rolls 33-34 at their ad 
justed positions. - 
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a direction to move the roller 34 downwardly to 
thus effect a partial wrapping of the strip on the 
preceding lower drun. Similarly, if a. Wider con 
tact is desired at the upper drum, the motor 42 
will be operated in a direction to slightly raise 
the guide roller 33 and deflect the strip so that 
it will engage a greater area circumferentially of 
the drum 3. Again, the screws 25 can be ad 
iusted so as to separate the drums 5-6, there 
by making it possible for the guide rollers 33-34 
to be adjusted in such manner that only the up 
jar or lower faces of the strip will be. Surfaced in 
that it can be held against only one of the drums. 

Referring now to the schematic view of Fig. 6, 
the druins 5 and 9 and pairs of deflecting rolls 
at if and 53 and 56 and 5 are relatively posi 
tioned in Such manner that both sidies of a strip 
are being ground. These pairs of deflector rolls 
can be adjusted in any suitable manner by hand 
Screws or by motors. 

In Fig. 7, I show the deflector rolls so posi 
tioned that only the upper surface of the strip 
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While the claims refer to “drums,' it will be 
understood that this term contemplates grind 
ing drums or wheels that carry the abrasive or 
finishing material directly on their peripheries, 
as well as to rolls or drums around the peripheries 
of which an abrasive or finishing belt is passed, 

claim as my invention: 
1. Grinding apparatus compirising a plurality 

of pairs of rotatable drums having surfacing 
material on their peripheries and arranged to 
form a pass line for strip material and the like, 
a roll stand for each pair of drums, means for 
advancing a strip between the pairs of drums 
Successively, a pair of deflecting rollers positioned 
between the roll Stands, means for adjusting one 
of said rollers to guide the strip to a plane above 
the normal pass line, and means for independ 
ently adjusting the other roller to deflect the 
strip to a plane below the normal pass line. 

2. Grinding apparatus comprising a pair of 
rotatable drums having surfacing material on 
their peripheries and cooperating to form a roll 
pass, for strip-like material that is given travel 
ing in ovement between the drums, means for ad 
justing the drums relative to one another in 
directions perpendicular to the normal pass line, 
and means for adjusting one of the drums rela 
tive to the other, in directions generally radial of 
and tangentially of the other drum. 

3. Grinding apparatus comprising a pair of 
rotatable drums having Surfacing material on 
their peripheries and adapted to operate upon 
the upper and lower surfaces of strip material 
passed between them in a, straight line, and 
means for adjusting the position of one of the 
drums relative to the other drum in directions 
generally radial and tangential thereto. 

4. Grinding apparatus comprising a pair of 
rotatable drums having surfacing material on 
their peripheries and adapted to operate upon 
the upper and lower surfaces of strip material 
passed between them in a straight line, and 
neans for adjusting the position of one of the . 
drums relative to the other drum in directions 
generally radial and tangential thereto, the said 
adjusting means comprising rotatably adjust 
able bearings in which a shaft for the adjustable 
drum is eccentrically mounted. . . . . . . . 

  



5. Grinding apparatus comprising a pair of 
rotatable drums having surfacing material on 
their peripheries and adapted to operate upon the 
upper and lower surfaces of strip material passed 
between them in a straight line, means for ad-, i. 
justing the position of one of the drums relative 
to the other drum in directions generally radial 
and tangential thereto, the said adjusting means: 
comprising rotatably adjustable bearings in 
which a shaft for the adjustable drum is eccen- 10 
trically mounted, and a worm gear device for 
rotatably adjusting the bearings. 

6. Grinding apparatus comprising a pair of 
rotatable drums having surfacing material on: ". 
their peripheries and adapted to operate upon lis 
the upper and lower surfaces of strip material 
passed between them in a straight line, means 
for adjusting the position of one of the drums, 
relative to the other drum in directions generally 
radial and tangential thereto, and an adjustable 
guide roller positioned to affect deflection of a 
strip from its normal path of travel between theš 
drums, to thereby vary the area of grinding con 
tact between the strip and one of the drums. 

7. Grinding apparatus comprising a pair of 
rotatable drums having Surfacing material. On : 
their peripheries and normally respectively hav 
ing Surfacing engagement with the upper and 
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lower surfaces of strip material that is passed 
between the drums, a pair of guide rollers posi 
tioned adjacent to the roll stand and respectively 
movable into position against the upper and 
lower surfaces of the strip material, and means 
for adjusting the guide rollers in directions gen 
erally perpendicular to the path of travel of the 
material, to deflect the material from a straight 
line path of travel between the drums, the said 
means comprising a pair of rocker arms for 
supporting each roller and worm gear devices for 
rocking said arms to adjusted positions. 
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