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The surfaces of metal strips and sheets as 
they emerge from the rolling inills are 
immediately covered with linute scales 
formed by oxidization, and which on 
account of their very great hardness act, 
with a destructive abrasive effect upon the 
toois used in the subsequent working opera 
tions upon the material. As a result of this 
condition, the tools become worn and their 
usefulness is greatly impaired. Inless the 
strips or sheets are first treated so as to 
remove the scales therefrom. - 

It is the customary practice to treat iron 
and steel strips and sheets by the Well knoWT) 
acid pickling operation, for the purpose of 
removing the scales. However, at its best, 
the picking operation is attended with some 
extremely disagreeable conditions, and I 
have sought to overconne the objectionable 
situation by the production of mechanical 
devices for effectively removing the scales 
from the strips and sheets, and thus elimit 
nate the necessity for pickling, with all of 
its disadvantages and objections, 

5 have constructed a mi?chine which 
achieves the result desired, that is, the re 
moval from the strips and sheets of the in 

3 ) 

crustations which act with destructive effect 
upon the tools with which the strips or 
sheets are subsequently treated. 

in carrying out y invention, I provide 
a means which exerts a concentrated pres 
sure upon every point, embraced within the 
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surface of the strips or sheets, with the re 
suit, that the scales which are formed upon 
the sirface at the time of rolling the metal, 
are broken and loosened by the preSSlil'e ex 
erted, so as to be easily removed therefron. 
The invention has been embodied in a 

rotating head, upon the undel' side of which 
is arranged a series of very hai'd inctal balls, 
which latter are adapted to bear upon and 
traverse the surface of the strip or sheet 
with a grinding action. Means are provid 
ed for exerting the necessary degree of pres 
stre of the balls upon the surface of the 
strip or sheet, which lattei' is fed by a 
continiious novenient, and the line of which 
is repeatedly traversed by the balls in rapid 
succession. Means are also pl’ovided for 
automatically adjusting the pressure exerted 
by the grinding head, to compensate for 
inequalities on the surface of the strip or 
sheet. 

IDuring the periods of rotation of the head 

carrying the scale breaking bails, water is 
caused to flow over the surface of the strip 
or sheet in the area of the grinding opera 
tion, with the result that the broken and 
detached scales are washed from the surface 60 
of the strip or sheet, and the latter emerges 
from the machine with the surface clean and 
Smooth, and in condition for working by the 
tools without damage thereto. 

Having thus outlined the nature and pur- 65. 
poses of my invention, will now describe 
the apparatus particularly, and point out 
the novelty of the invention in the appended 
claims. -- 
In the accompanying drawing: 70 

- Figure 1 is a view in side elevation, look 
ing across the path of movement of the strip 
ol' sheet, and showing my mechanism in 
operative position. . . . . " 

Fig. 2 is an enlarged vertical sectional 75 
yiew through the center of the grinding 
head, looking from the right of Figure 1. 

Fig. 3 is an inverted plan view of a sec 
to of the flat annulus or cage of the grind 
ing head showing the manner in which the 80 
grinding balls are carried therein. . . . . . 

Fig. 4 is a vertical sectional view showing 
a modification of the nanner of supporting 
the grinding bails in the annulus or cage of 
the grinding head. 85 

In the drawing, the numeral 10 indicates 
a closs bai' or bridge of the frame of a ma 
chine in which my improvement is embodied, 
and the nulneral 11, the bed thereof. The 
bed 11 may be reciprocated as is usual in 9t) 
Oi'dinary metal plane constructions, or it 
may be endless in form with capacity for a 
constantly forward feeding movement; but 
preferably the leciplocating bed is used. 
Secured in relatively fixed position upon 95 

the crossbar or bridge 10 is a bracket 12, upon 
the face of which a slide 13 is secured and is 
guided for vertical movement. A screw 
shaft 14 journaled in the bracket 12 engages 
a nut 15 formed upon the slide 13. By means 60 
of a hand wheel 16, fixed, upon the screw 
shaft 14, the slide 13 may be moved for the 
purposes of vertical adjustment. 

Near its ends, the slide 13 is provided with 
aligned bearings 17 and 18 which form jour- 109 
inals for the vertically disposed rotatable 
shaft 19, a collar 20 set upon the said shaft 
19 limiting the downward movement of the 
latter by contact with the upper face of the 
lower bearing 18. It is desirable that the 



5 

O 

5 

O 

5 

3. 

s 

said shaft 19 be mounted so as to have a 
limited axial movement in its bealings, inde 
pendent of the vertical adjustment effected 
through the screw shaft 14 and the nut 15. 
The lower end of the shaft 19, shown in 

Fig. 2 as somewhat reduced, is threaded or 
otherwise secured in an opening in a sphere 
21, which is embraced by a correspondingly 
hollowed bearing arranged centrally of the 
rotating grinding head. The connection 
thus described as existing between the shaft 
19 and the grinding head constitutes a uni 
versal joint by means of which the grinding 
head has a latitude of rocking movement 
which will permit the lower and active sul 
face thereof to adapt itself with respect to 
any inequalities which may appear on the 
surface of the strip or sheet being cleaned. 
The grinding head is composed of an an 

nular shell 22 having an idle or floating nove 
ment, and provided at its lower edge with 
an inturned flange forming a cage or annulus 
23, extending and standing normally in a 
direction which is parallel to the surface 
of the metal strips or sheet. The said fiange 
23 is perforated for the reception of the 
grinding balls 24, which have a diameter 
exceeding somewhat the thickness of the 
flange 23, so as to project above and below 
the latter. The balls 24 may be variously 
distributed throughout the flange 23, but 
should be in such numbers as to insure every 
point in the area of the metal strip or sheet 
being traversed by the balls in the combined 
rotation of the grinding head and the feed 
ing movement of the metal stip or sheet. 

ti 

The balls 24 may be mounted in Wear resist 
ing bushings in the flange, and may be ar 
ranged in circles concentric with the axis of 
the shaft 19, or otherwise. The bushings are 
compressed so as to constrict the opening at 
the ends thereof and retain the balls for free 
rotation without liability to fall out of posi 
tion. Inasmuch as the balls 24 travel in a 
circular orbit, it follows that every point of 
the surface of the strip or sheet is subjected 
to repeated grinding operations, as the strip 
or sheet is passed thereunder. 
The socket in which the ball point 21 is 

received is composed of two parts 25 and 26, 
both of which may be lined with an anti 
friction material 27. The upper socketed 
part 25 is provided in the line of its largest 
diameter with a circular fiange 28, and the 
lower socketed part 26, with a web 29, the 
two parts being clamped together to enclose 
the sphere 21 by means of bolts 30, a pack 
ing ring 31 being interposed to make a water 
tight joint. Keys 32, arranged axially with 
respect to the shaft 19, engage seats in the 
ball 21 and the part 25, SO that in the rota 
tion of the shaft 19, the movement thereof 
is transmitted to the socketed construction. 
The web 29 is perforated as at 33 for a 

purpose which will be described, and be 
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yond the perforations is provided with an 
up-standing annillar flange or wall 34 ex 
tending toward the axis of the shaft 19, and 
also with a rim 35 which extends vertically 
with relation to the said shaft. An exterior 
ring 36 is secured to the rim 35, by means of 
bolts 37. The lower face of the rim 35 is 
formed with a circular recess which with an 
inward projection on the ring 36 constitutes 
a dovetail circular groove, in which is placed 
the correspondingly formed base of a fric 
tion device formed as a rubber ring 3S, or of 
other material, the face of which is adapted. 
to bear upon the balls 24 carried by the in 
turned flange 23 of the shell 22. The rub 
er ring 38 is of sufficient density to cause 

a firm engagement with the balls 24, so that 
the latter are caused to rotate freely and 
without frictional Wear between the rubber 
ring and the metal strip or sheet which is 
to be cleaned. Such movement of the bails 
effects a rotation of the idle or floating she 
22 at the speed of rotation of the shaft 
19. Pins 3S set in the lower face of the 
rim 35, engage the ring 3S, to prevent Creep 
ing of the latter. 

In order to support the said shell 22 in 
its position as a part of the grinding head, 
I have provided a circular plate 39 having 
a rim 40 threaded exteriorly for engagement 
with the threaded interior of the shell 22, the 
parts being connected by means of Screw 
pins 41, set in the rim 40 and engaging Suit 
able perforations 42 in the upper edge of the 
shell 22. The hub of the circular plate 3 
is Supported upon an annular shoulder 
formed exteriorly of the socketed part 25. by 
means of an interposed anti-friction bear 
ing 43, so as to facilitate the easy movement 
Of the shell 22. 
The plate 39 is provided with perforations 

44, which may correspond to the perforations 
33 in the Web 29 of the lower socketed men 
ber 26. Attached to the upper face of the 
plate 39, so as to include the perforations 
44, is a ring shaped dam 45 open at its up 
per end, and at the under side of the plate 
39 is attached a ring shaped deflecto' 46, 
the lower edge of which extends to a line 
within the opening of the up-standing an 
nular flange 34. The parts 45 and 46 are 
Secured to the plate 39 by means of bolts 47. 
A circular disc 48 is attached to the under 
side of the lower socketed part 26. the 
periphery of such disc being disposed closely 
adjacent the point of contact of the rubber 
ring 38, with the grinding balls 24. The 
said disc 48 is dished so as to provide a 
down-turned edge. 
At its upper side the socketed part 25 is 

provided with an annular ridge 49, upon 
which ridge bears one member of a flexible 
coupling or equalizer 50, the upper member 
of which is secured in adjusted position up 
on the shaft 19 by means of a split clamp 
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ing collar 51 threaded upon the shaft. The 
flexible coupling retains the grinding head 
in its normal position of operation while 
cleaning Smooth surfaced strips or sheets, 
but will yield in order to permit the grind 
ing head to adjust itself to any inequalities 
On the surface of the strip or sheet which 
nay be encountered during the grinding op 
eratio). - 

For the purpose of exerting pressure upon 
the grinding head and holding the balls 24 
of the head up to their work, I have pro 
vided pressure devices comprising a cap 52 
which is placed upon the upper end of the 
shaft 19, with an anti-friction bearing 53 be 
tween the cap 52 and a flange 54 on the end 
of the shaft 19. A lever 55 pivoted at 56 
to the slide 13, and bearing upon the cap 52. 
carries a counterweight 57, which may be 

) adjusted on the bar, when any change in the 
pressure is desired. 
A movement of rotation may be imparted 

to the shaft 19 by any suitable means. 
have found it convenient to arrange. a. 
sprocket, wheel 58 upon the shaft 19 and 
to drive the same through a chain. This ar 
rangement permits vertical adjustment of 
the slide 13 and the grinding head without 
interfering with the driving connections. 

In operation, water is introduced over the 
top of the clam 45 and passes down through 
the openings #4 and 33 and over the dished 
edge of the disc 48, at the time that the feed 
ing movement of the plate is instituted. The 
high speed of the disc 48 in the rotation of 
the grinding head, produces a heavy Splash 
of the water upon the surfaces of the strip 
or sheet being cleaned, with the result that 
the scales which are broken by the action of 
the grinding balls are washed away by the 
i"ish of the water and the plate is left clean. 
In the angle of the shell 22, passages 58 may 
be provided for attaining a better distribit 
tion of the water over the strip or sheet. 

In Fig. 2 of the drawing, I have illustrated 
iny invention in connection with the cleaning 
of 8 metal strip 59, the latter being shown as 
arranged between set guides 60 and 61 upon 
the traveling bed 11 of the machine. Fol' 

() the pirpose of cleaning strips, a single grind 
ing head will be sufficient. But if sheet 
insterial of a width exceeding the operating 
Zone of a single grinding head is to be 
'cleaned, it will be necessary to duplicate the 
mechanisin in the required number. In 
strine instances, it will be sufficient to apply a 
cond cleaning mechanism to the opposite 
!e of the ci'oss bar 10, and so position, it 

that the zones in which the grinding heads 
operate will slightly overlap at the margins 
of their paths, so that the whole surface of 
the sheet will be covered. With greater 
widths of sheets, two of the grinding heads 
may be arranged on One side of the cross 
bar 10, and spaced from each other, with a 

movement of the balls 

S. 

third grinding head arranged at the opposite 
side of the cross bar in staggered relation 
to the first two. - m 

in actual use my improvement, has been 
found to be very efficient in the attainment 
of its purposes, and althougi. I have illus 
trated one specific form of construction, I 
do not intend to be imited thereto. It is 
obvious that modifications may be made 
without departing from the spirit of my in 
vention as expressed by the scope of lay 
claims, and altingugh I have shown the actit 
ating shaft 19 as disposed vertically and the 
grinding head operating in a horizontal 
piane, it is clear that my invention is not 
to be limited to such an arrangement. The 
siaft may be arranged horizontally and the 
grinding head may operate in a vertical 
plane. This wili permit the sheets to be fed 
while standing on edge. An advantage 
which would follow from the featinent of 
the sheets while in a vertical position lies in 
the fact that the flow of the water down 
wardly over the surfaces thereof would the 
ille effectively wash such surfaces clear of 
the tosened scale. 

in some classes of work the ever 55 ani 
the counterweight 57 may be onlifted, inas 
inlich as the weight of the grinding head and 
its associated parts is sufficient to exert tie 
necessary degree of pressire poll the balis. 

it is not always essential to the practice 
of my invention that the flange 23 beformed 
integrally as a ring, but the same may be 
divided into sectors, as indicated by the line 
62 in Fig. 3. This arrangement will provide 
for a greater degree of flexibility in the 

a whole, in case the 
surface of the strip or sheet to be secured is 
deflected more than usual. 
In Fig. 4, it have shown a modification in 
e Inanner of mounting the grinding balls 
in the perforations in the ring or fianges 

23, by means of which the pressure of the 
said balls upon the surface of the strip or 
sheet is increased, and they are caused to 
enter more deeply into any depressions which 
Inay be presented. The arrow indicates the 
direction of novelinent of tie balls. The 
'ear wall of the perforations receiving the 
bail is inclined, as at 63, at an angle of about 
10, aid the upper and lower spread of the 
metal to retain the bails is omitted for about 
One-half of the circumference of the perfora 
tion, coincident with the inclined wal. This 
construction will provide for an increased 
transverse movement of the bais in the cage, 
and permit, then to drop into the depres 
sions in the surface of the strip or sheet, 
lander the resilient pressure of tie frictio: 
device 38... ihe inclined wall 63 of the per 

as a 3S 

foration serves to exert an increased angulai' 
pressure upon the ball, calising it to engage 
the surface of the strip or sheet and more 
effectively break and loosen the scale. 

... is 
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and means for rotating the same, the said 

: 

i) 

(53 

a 34 

Having thus described my invention, what 
I claim and desire to secure by Letters 
Patent of the United States, is: - 

1. In a machine for cleaning scale from 
metal strips and sheets, a grinding head, 
head carrying upon its face a plurality of 
hardened metal balls for engaging the mate 
rial being cleaned, and a perforated ro 
tatable ring in which the balls are supported 
for free rotation. . . . . . 

2. In a machine for cleaning scale from 
metal strips and sheets, a grinding head hav 
ing upon its face a plurality of freely rotat 
ing hardened metai balls for engaging the 
surface of the material being cleaned to 
loosen the scale thereon, means between the 
head and the balls for exerting yielding 
pressure upon the balls, and means for rotat 
ing the head. 

3. In a machine for cleaning scale from 
metal strips and sheets, a rotating shaft, a 
grinding head and a ball and socket connec 
tion between the shaft and the head, the 
said head being provided on its face with 
a plurality of freely rotating hardened 
metal balls for engaging the surface of the 
material being cleaned to loosen the scale 
thereon. . - - 

4. In a machine for cleaning Scale from 
metal strips and sheets, a rotating shaft and 
a grinding head mounted thereon for rock 
ing movement, the said grinding head carry 
ing a plurality of freely rotating hardened 
metal balls for engaging the Surface of the 
material being cleaned to loosen the scale 
thereon. 

5. In a machine for cleaning scale from 
metal strips and sheets, a rotating shaft hav 
ing on its end a ball, a grinding head pro 
vided with a socket for receiving the ball 
so as to permit rocking movement of the 
said head with relation to the shaft, a shell 
loosely supported upon the socket construc 
tion and carrying a plurality of freely rotat 
ing hardened metal balls, and friction means 
('arried with the socketed construction for 
imparting rotation to the balls to cause the 
latter to engage the surface of the material 
being cleaned to loosen the scale thereon. 

6. In a machine for cleaning scale from 
metal strips and sheets, a rotating shaft hav 
ing a ball on one end thereof, a grinding 
head provided with a socket in which the 
ball is received and permitting rocking 
movement thereon, the said grinding head 
carrying a plurality of freely rotating 
hardened metal balls fol' engaging the Sui 
face of the material being cleaned to loosen 
the scale thereon, and flexible means between 
the shaft and the grinding head for main 
taining the latter in a normal operating posi 
tion. 

7. In a machine for cleaning scale from 
metal strips and sheets, a l'otating shaft hav 
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ing a ball on One end thereof, a grinding 
head provided with a socket embracing the 
ball and permitting rocking movement of 
the grinding head with relation to the shaft, 
and a flexible coupling interposed between 
the shaft and the grinding head to maintain 
the latter in a normal position for opera 
tion. 

S. In a machine for cleaning scale from 
metal strips and sheets, a rotating shaft hav 
ing a ball on one end thereof, a grinding 
head provided with a socket embracing the 
ball, a shell mounted loosely upon the 
socketed construction and carrying a plu 
'ality of freely rotating hardened metal 
balis fol' contact with the surface of the 
imatei'ial to be treated, a web attached to 
the socketed construction and carrying fric 
tion means for engaging the plurality of 
balls to effect their rotation over the sur 
face of the material, and the movement of 
the shell therewith. 

9. In a machine for cleaning scale from 
metal strips and sheets, a shaft, a grinding 
head rotating there with and carrying a plu 
rality of freely rotating hardened metal 
balls for contact with the surface of the 
material to be treated, and means within the 
head for distributing water over the surface 
of the material being treated during the 
grinding operation to wash the loosened 
scale from the surface of the said material. 

10. In a machine for cleaning scale from 
metal strips and sheets, a rotating shaft, a 
grinding head thereon, the latter compris 
ing a shell supporting a plurality of freely 
rotating hardened metal balls, and friction 
means rotating with the shaft for effecting 
rolling movement of the balls over the sur 
face being cleaned to loosen the scale 
thereon. 

11. In a machine for cleaning scale from 
metal strips and sheets, a rotating shaft, a 
grinding head thereon, the latter comprising 
a shell supporting a plurality of freely ro 
tating hardened metal balls, and friction 
means rotating with the shaft for effecting 
rolling movement of the balls over the sur 
face being cleaned to loosen the scale there 
on, and means within the grinding head for 
distributing water to wash the loosened 
scales from the surface of the material being 
treated. 

12. in a machine for cleaning scale from 
metal strips and sheets, a slide and means 
for vertically adjusting the same, a rotatable 
shaft journalled in the slide and having 
upon its lower end a grinding head carrying 
a plurality of freely rotating hardened metal 
balls, and means for exerting pressure upon 
the shaft to engage the balls with the surface 
of the material being treated to loosen the 
scale thereon. 

13. In a machine for cleaning scale fron 
metal strips and sheets, a rotating shaft and 
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a grinding head mounted thereon, the said 
grinding head comprising a loosely sup 
ported or floating shell carrying a plurality 
of freely rotating hardened metal balls, and 
fiction means for rolling the balls over the 
surface of the material being treated to re 
move the scale therefrom. 

14. In a machine for cleaning scale from 
metal strips and sheets, a rotating shaft and 
a grinding head thereon, such grinding head 
comprising means for suppoiting a plurality 
of freely rotating hardened metal balls, and 
friction means driven by the shaft for roll 
ing the balls over the surface of the mate 
rial being cleaned to loosen the scale thereon. 

15. In a machine for cleaning scale from 
metal strips and sheets, a plurality of 
hardened metal balls positioned to bear upon 
the surface of the strip or sheet to be cleaned, 
means contacting with the balls for exerting 
yielding pressure upon the said balls, and 
means for effecting free rotative movement 
of the said balls over the surface of the strip 
Ol' sheet, while under pressure. 

16. In a machine for cleaning scale from 
Inetal strips and sheets, a grinding head 
carrying upon its face a plurality of freely 
rotating hardened metal balls for engaging 

53 

the surface of the material being cleaned to 
loosen the scale thereon, and means for ro 
tating the head to impart a planetary move 
ment to the balls. 

17. In a machine for cleaning Scale from 
metal strips and sheets, a rotatable head, 
means thereon for supporting a plurality of 
freely rotating hardened metal balls, and 
means for exerting pressure upon the balls 
to loosen the scale on the surface of the ma 
terial being treated, means to rotate the head 
and impart a planetary movement to the 
balls. 

18. In a machine for cleaning scale from 
Janetal strips and sheets, a rotatable shaft 
mounted for axial movement, a head rotat 
ing with the shaft and carrying a plurality 
of freely rotatable hardened metal balls, a 
l'ocking connection between the shaft, and the 
head for positioning the balls to compensate 
for uneven surfaces, and pressure means for 
moving the shaft axially to engage the balls 
with the surface of the material being 
treated to loosen the scale thereon. 

in testimony whereof, I have signed by 
naille at Milwaukee, this 22nd day of June, 
1923. 

J. E. HAMACHECK. 

40 

d 5 


