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The surtaces of metal strips and %h gels as

they emerge from the rolling mills are
immediately covered with nqnute scales
formed by  oxidization, and which on

account of. their very great havdness act
with a destructive abrasive effect upon the
tools used in the subsequent working opera-
tions upon the material. As a vesult of this
condition; the tools become, worky and. their
usefulness is greatly impaired, unless the
strips. or sheets arve first treated so as to
remove the scales therefrom.

Tt is the customary plnctnco to treat iron
and steel strips and sheets by the weil known
acid pickling operation, for the purpose of
removing the scales. Hovever, at its best,
the pJ(an operation-ig attended with some

extremely  disagreeable conditions, and I
]‘wc sought to overcome the ()b](\cm)n:ﬂ,;o
situation bv the production of mechanical
devices for effectively removing the scales
from the strips and sheets, and thus o]hnu;
ail’ o1

its disadvantages and ob3ecuona. ¥
I have constructed a machine which
achieves the result desired, that is, the re-
moval fiom the strips and sheets of the in-
erustations which act with destructive effect
upon the tools with which the strips or
sheets are subsequently treated.

In carrying out my invention, I provide
a concentrated: pres-
sure upon every point embraced within the
surface of the strips or sheets, with the re-
snib that the scales which ave formed upon
the sin.'fzwe at the time of rolling the metal,
are broken and loosened by the pwssme ex-
erted, so as to be easily removed therefrom.

The invention has been embodied in a
rotating head, upon the under side of which
is ar mned a %u tes of very havd metal balls,
which latter are adapted to bear upon and
traverse the smface of the strip or sheet
with a grinding action. Means are provid-
ed for exerting the necessary degree of pres-
sure of the balls upon the surface of the
strip. or sheet, which Iatter 1s fed by a
dontintious movement, and the line of which
is repeatedly traversed by the balls in rapid
succession.  Means are -also provided for
auntomatically adjusting the pressure exerted
by the grinding head, to compenmto for
mequabtws on the smlm of the strip or
sheet.

During the periods of 101‘1t1011 of the head

FROM METAL STRIPS AND

CF TWO RIVERS, WISCONSIN, ASSIGNOR. TO 4. 0. SMITH
OF MILWAUXEE, WISCONSIN, A CORPORATION OF NEW YORK.

SHEETS.
Serial No. 651,440,

u'rymrr 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
of the strip or sheet, and the iatter 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 purs
poses of 1 my invention, I will how describe
the appar atﬂs parhculally, and point ocut

the novelty of the invention in the appended
claims, '

In the accompanying drawing:
Figure 1 s a view in side elex ation, look-

‘ing across the path of movement of the stri p

ov-sheet, and showing my .mechanism in
oper ative posttion.
Pig. 2718 an enlarged vertical sectional

view through “the centcr of the grinding
head; 100km(r from the right of Tm are 1. =

i*]o 8 is an inveited plzm view of a sec-
tor ()i the flat annulus or cage of the grind-
ing head showing the manner in Whlch the
01mdmo baﬂs are carried therein.

Fig. 4 isa \utwd sectional view s howmo
a modification of the manner of squortmg
Lhe grinding balls in the annulus or cage of
the oundmo heud

In the ch awing, the numeral 10 mcuca{e
a4 cross hay or bndoe of the frame of a ma-

_chine in which my improvement is embodied,

and the numneral 11, the bed thereof. The
bed. 11 may be 1~Lc1proc ated as is usunal in
ovdinary metal planer constructions, or it
may be endless in form with capauty for a
constantly forward feeding movement; but
preferably the vecipr ocatmn bed is. med

Secured in' relatively fized position upon
the cross bar 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
anut 15 formed upon the slide 18.. By means
of a hand wheel 16, fixed upon the screw
shaft 14, the slide 18 may be moved for the
purposes of vertical adjustment.

Near its ends, the slide 18 i provided with
gligned bearings 17 and 18 which formn jour-
nals for the Vertlc(uly disposed - rotatable
shaft 19, a collar 20 set upon the said shaft
19 llnntmu the downward movement. of the
latter by contact with the upper face of the
lower bearing 18. It is desivable that tho
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said shaft 19 be mounted so as to have a
limited axial movement in its bearings, 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 movenient
which will permit the lower and active sur-
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 sheil 22 having an idieor floating move-
ment, and provided at its lower edge with
an inturned flange forming a cage or annulus
93, extending and standing normally in a
direction which is parallel to the surface
of the metal strips or sheet.” Thesaid flange
23 is perforated for the reception of the
grinding balls 24, which have a diamecter
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 strip or sheet.

45

Y

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
cirvcular 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 thercunder. : .
The socket in which the ball point 21 is
veceived 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 flange 28, and the
lower socketed part 26, with a web 29, the
two parts being elamped together to enclose
the sphere 21 by means of bolts 30, a pack-
ing ring 81 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 83 for a
purpose which will be described, and be-

yond the perforations is provided with an
up-standing anntlar flange or wall 84 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 87. 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 88, 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 balls
effects a rotation of the idle or floating sheli
29 at the speed of rotation of the shaft
19. Pins 38 set in the lower face of the
rim 85, engage the ring 38, to prevent creep-
ing of the latter.

In order to support the said shell 22 in
its position as & 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 shiell 22, the

parts being connected by means of screw

pins 41, set in the rim 40 and engaging suit-
ablé perforations 42 in the upper edge of the
shell 22. The hub of the circular plate 39
is supported upon an annular shoulder
formed exteriorly of the socketed pait 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 mem-
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 deflector 46,
the lower edge of which extends tc 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 opemmon 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
may be encountered during the grinding op-
erption.

For the pmpose of exerting pressur 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 flanige 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: I
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 adjnstment of
the slide 13 and the grinding Lead without
interfering with the drlvmo connections.

In oper atxon, water is int mducvd over the
top of the dam 45 and passes down through
the op oninm‘, 44 a‘nd 38 and over the dished
edge of the ¢ dige 48, at the time that the feed-
ing movement of thc plmo iginstituted.. The
hwh speed of the disc 48 in the rotation of
the grinding head, produces a heavy sphch
of the water upon the surfaces of the strip
or sheet being cleaned, with the: resulg that
the scales which are broken by the action of
the grinding balls are washed away by the
rush of the water and the plate is left clean.
In the angle of the shell 22
he 'provﬂﬂd For attalning % better distribu-
tion of the water over the strip or shect.

In Fig. 2 of the drawing, I have illustrated
my mvom jont in connection with the dmnmo
of a» metal strip 59, the latter being shown as
arranged between set guides 60 and 61 upon
the tray eling hed 11 ‘of the machine. For
: a single grind-
ing head will be sufficient.. But it sheet
material of a width exceeding the operating
zone of ~a single  grinding “head iz to be

‘¢leaned, 16 will be necessary to duplicate the

mechanism in the required - numbei. In
some instances, it will be suflicient to 1pply @
socond cleaning mechanism to the opposite

side. of the crosg bar 10, and so position. 1t
thit the zones in which ’Hie grincding heads
opow o will slightly overlap at the margins
of-their paths, so that the whole surfacs of
will be covered.,  With greater
widths of sheets, two of the grinding heads
may be am'}'anqed on one side of the cross
bar 10, and cpaued from each other, with a

, bassages 58 may -

8

third grinding head arranged at the Op‘}Obltb
side of the cross bar in staggered relation
to the first two. :

dn actual use my nnprovmnom has been
found to be very efficient in the attainment

of its purposes, and although T ‘have illus- .

trated one specific form of construction, I
do not.intend :to be lIimited thereto. It 1s
obvious that modifications may be made
without departingfrom the spirit-of my in-
vention as expresced Dy the scope of
claims, and although I have shown the actu-
ating %hait 19 as dlsposed vertically and the
oring i ing head operating in a Tios izontal
plane, it is clear that my invention is not
to be limited to such an-arrangement. The

wft may be arranged hor 1/011t(11]y and the

';n'mumo head ‘may operate in a vertical

plane. This wilt permit the sheets to be fed
while  standing on- edge. An -advantage
which would follow from the treatment of
the sheets Wlmc in a vertical position lies in
the fact that the 'ﬂOw‘ of the water down-
wardly over the surfaces thereof would the
more effectively wash suoh surfaces clow of
the lncsened sc a‘c
~In some clazses of wmk the lever 55 and
the cor*z'\tonvm‘)ht 57 nmy be onmitted, inas-
much as the WUUht of the grinding head and
s associated 1)(11‘L\' 1% ,aufnue it -to exert the
necessary degree of pressure upon the balis.
Tt is not JJ.W‘L s-essential to the pmctice
of my invention that the flange ‘)8 be formed
integrally as a ring, but the same may be
divided into sectors, as mduau\l by the line
02 in Tig. 3. This arrangement will provide

for a greater degree of Hexibility in . the
movement of the bullq as & whole, 1n cage the

surface of the strip or sheet to be scotred is
deflected more than usual. '

In Fig. 4, I have-shown a modification in
the manner of mounting the grinding balls
4, in the perforations in the ring or fta nge
23 by means of which the pressure of the
sald balls-upon the surface of the strip or
sheet is '-mmwsul and they are caused to
enter more deeply fnto any depressions which
may be presented. - The arvow indicates the
direction of movement of the balls. The
rear wall of the perioratlonb receiving the
ball is mchned, ag at 63, at an angle of about
109, and the upper and lower qn.mcl of the
metal to retain the ballg is omit ted for about
one-half of the circumference of the perfora-
tion, coincident with the inelined wall.  This
construction will provide for-an increased
transverse movement of the balls in the cage,
and permit them to drop into the « iopv'u’,—
gions in the surface of the wt trip or shea
under the resilient pressure of the. fr wts'm
device 88.. ‘The inclined wall 63 of the per-
Toration serves to exert an increased angular
pressure upon the ball, causing it to engage
the surface of the qtrlp or sheet and moro
effectively break and loosen the scale.
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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,
and means for rotating the same, the said
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 sheetg; a grinding head hav-
ing upon its face a plurality of freely rotat-

ing hardened metal balls for engaging the

surface of the material Dbeing cleaned to
loosen the scale thereon; means between the
head and the balls for exerting yielding
pressure upon the balls, and means for rotat-

i g 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. A

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
gaid head with relation to the shaft, a shell
loosely supported upon the socket construe-
tion and carrying a plurality of freely rotat-
ing hardened metal balls, and {riction means
carvied with the socketed construction for
imparting rotation to the balls to caunse 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 1s received and permitting rocking
movement thereon, the said grinding head
carvying s plurality of freely rotating
havdened metal balls for engaging the su-
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 rotating shaft hav-

1,658,324

ing a ball on one end thereof, a grinding
head provided with a socket embracing the
ball and permitting rvocking movement of
the grinding head with relation to the shaft,
and a flexible coupling interposed Dbetween
the shaft and the grinding head to maintain
the Iatter in.a normal position for opera-
tion.

8. 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-
vality of freely rotating hardened metal
balls for contact with the surface of the
matetial 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 therewith and earrying 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
erinding 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 & 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. '

18. In a machine for cleaning scale from
metal strips and sheets, a rotating shaft and
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a grinding head mounted thereon, the said
nlmdlno Thead comprising  a looqelv sup-
pm‘ued or floating shell carrying a plurality
of freely 10(¢111no bardened metal balls, and
friction means for rolling the. balls over the
surface of the material bv]nn treated to.ve-
move the scale thevefrom.

14: In a machine for cleaning scale from
metal strips and sheets, a rotating shaft and
a grinding head thereon, such oumhno head
comprising means for %up])();tmo a phuahtv
of freely whtuw hardened metal balls, and
‘riction” means driven by the shaft for voll-
ing the balls over the surface of the mate-
1"'1{11 bcin;g cleaned to loosen the scale thereon.

In a machine for cleaning scale from
nw al strips and sheets, a. plurality of
hay dened metal balls positioned to bear upon
the surface of the oillp or sheet to be cleaned,
means contacting with the balls for exer tmﬁ
yielding pressure upon the said. halls, and
means for effecting free rotative movement
of the said balls over the surface of the strip

1 sheet while under pressure.

16. In a machine for cleaning scale from

moml strips and sheets, a (rm-ldmo head
rying upon its face a plurahty of frecly
Jotatmo hardened metal balls for engaging

&

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 fo the balls.

17. In a machine for cleaning scale from
metal strips and sheets, a rotatable head,
means thereon for aupvoumo a plurality of
freely rotating hardened metal balls, and
moeans. 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 pla,n_etary raovement to the
balls. ‘

18. In a machine for cleaning scale from
metal strips and sheets, a vot: atable shaft
mounted for axial movement, a head rotat-
mg with the shaft and carrying a plurality
of freely rotatable hardened n netal balls,. a
rocking 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 where coi I have signed my
name af Milwaukee, this 22nd day of June,

1923,
J. E. HAMACHECK.
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