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?0 Clmms.

This invention relates, as indicated, to sheet
metal working apparatus, has particular refer-
ence to apparatus which is designed for the pur-
pose of finishing sheets and the like after the

5 same -have been 1olled by the common form of
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rolling mill.

It is omong the obJeots of my mventlon to

provide an apparatus which receives and sup-

ports the sheets while a belt or the like coated

with a suitable abrasive is moved over the sheet

and in contact therewith for the purpose of pol-
ishing the sheet, removing adhering scale and
‘the like, and to generally impart a high finish to

the sheet and, consequently, remove. any imper-

fections which may  be present’ on its surface.

- Other objects of my invention will appear as
the description proceeds. To - the accomplish-
‘ment of the foregoing and related ends, sald in-

vention, then, consists of the means hereinafter

fully described and pa,rtloulorly pomted out in

_ the claims,

The annexed dra,wmgs and the followmg de—-
- seription set forth in detail certain mechanism
embodying the invention, such disclosed means
" constituting, however, but one of various me-

chanical forms in which the principle of the'
11 passes over and is supported on a

invention may be used.
In said annexed dra.wmgs -
 Pig. 1 is a plan view of the apparatus compris-

ing my invention: Fig. 2 is a side elevational view

of a portion of the apparatus 111ustrated in Fig.
1: Fig. 3 is a right end elevational wew of the

| appomtus illustrated in Fig. 1; Fig. 4 is a left
end elevational view of a portlon of the appara-
tus illustrated in Fig. 1; Fig. 5 is & fragmentary
plan view of that portion of the apparatus illus-
trated in the previous ﬁgures which is employed
for the purpose of maintaining the abrasive coat-

ed belt in oontaot with the sheets to be treated;
Fig. 6 is frogmenta,ry side elevational view of
a portion of one of the chains illustrated in Fig.
5 showing on an enlarged scale the tabs carried
by the chain for the purpose of pressing the belt

to the sheet: and Fig. 7 is a sectional view' of
the oscillator meoha,msm ‘associated with one of
the rolls about Whloh the sheet treotmg belt is

~trained.

- Referrmg now more speolﬁoally to the drow-—_'
ings and more especially to Fig. 1, the apparatus
comprising my invention consists of a polishing

| -"mo.ohme genorally indicated at 1 which has as-

saciated: therewmh sultable power means gen-

. erally indicated at 2 for the purpose of driving the

L
o

- sheet supporting web, another power -unit gen-
'- e1ally indicated at 3 for the purpose of driving

(Cl. 51—138)

the sheet treating belt and the apparatus for

maintaining such belt in contact with the sheet,
and a demaghetizing table generally indicated at

‘4 for the purpose ol conveying the finished sheets

away from the apparatus a,nd also for demog-
netizing such sheets.
Referring more specifically to Figs. 2 to 4, it

GO

will be noted that the polishing or finishing ma-

chine generally indicated at 1 in Fig. 1 includes

a substructure consisting of a frame 5 which ro-
tatably supports shafts 6 and 7 at opposite ends.

05

The shaft 6 is preferably journalled in bearings

fixed with respect to the frame 5 while the shaft
7 is journalled in bearing blocks 8 adjustable lon- -
gitudinally with respect to the frame by means of

screws such as 9q¢. The shafts 6 and 7 carry
drums 9 and 10 respectively about Whlch is
trained an endless web or helt 11.

The endless web or belt 11 is of any suitable
composition and is preferably faced on both sides
with rubber so as 1o secure a grip on the outer

peripheries of the drums 9 and 10, and further,

{0 support the sheet in such a manner so that

0

the same may be oonvoyocl past the trea,tmg bolt s

presently to be described. |

The uppor or sheet supporting run of the bolt
ixed table
12 which consists of a plurality of electro-mag-
nets 13 which will be energized by o,ny suitable

means well known in the art,

As most clearly illustrated in Figs. 1 3 and 4.

the belt 11 is driven by means of a sultoble motm |
14 which is coupled to a drive shaft 15 through

a suitable speed reducing means generally indi-
cated at 16. The drive shaft 15 terminally car-

ries a sprocket 17 about which a sprocket chain

18 is trained. The chain 18 likewise passes around

a sprocket 19 tormmolly carried by the shaft 6

which supports the roller or drum 9.

Mounted on the frame 5 adjacent the dﬁsoho,rg-
ing end of the polishing apparatus are housings
20 which rotatably support rubber faced rolls
21 which engage the sheet as the same is dis-
charged from the apparatus. The lower of these
rolls is driven by means of a chain 22 which is
trained about a sprocket secured to the shaft of

each lower roll and another sprocket 23 secured
to the shaft 6 of the drum 9. Adjacent the re-
“ceiving end of the apparatus the frame 5 carries
_housmgs 24 which rotatably support a, pair of

80.

90

100

105

pinch rolis 25, the lower of which'is driven by

means ‘of a sprocket secured to its shaft through
a chain 26 which is trained about a sprocket 27

carried by a shaft 28 which is rotatably supported

in suitable’ bearings on the substructure frame

110
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of the machine. The shaft 28 is driven by means
of a seconad sprocket secured thereto about which
a chaln 29 is trained which also passes over a
sprocket carried by the shaft 7 of the roll 10. It
will be noted from the above description that the
means Ior supporting and conveying the sheets to

be treated, which includes the paired rolls 21 and
29 and the endless web 11, are all driven pref-

- erably at the same tangential velocity from the

motor i4. |

As previously indicated, a de-magnetizing and
receiving table generally indicated at 4 in Fig. 1
i1s positioned adjacent the discharge end of the
machine. This table, as most clearly illustrated
In Figs. 1 and 2, consists of a frame structure
generalily indicated at 30 which may be supported
on sultable legs such as 31. The frame 30 rotat-
ably supports transverse shafts 32 and 33, the
latter shaft carryving a sprocket wheel 24 about
is trained a chain 35 which also passes around &
sultable sprocket 36 carried by a shaft 37 rotat-
ably supported on the frame 5 of the polishing
machine, The shaft 37 carries a sprocket 38
about which is trained a chain 39 driven from a
sprocket mounted on the shaft 6 of the drum 9.
The shafts 32 and 33 carry a plurality of rollers
40 and 41 respectively about which are trained a
plurality of sheet supporting belts 42 which re-
celve the sheet and convey the same away from
the discharge end of the polishing machine. As
Indicated by the above description, due to the
fact that the shaft 33 is driven through the de-
scrived chain and sprocket arrangement from
the motor 14, the linear velocity of the belts 42
will be proporticnal to the lineal velocity of the
web 11, |

The frame. 30 of the table 4 carries a plurality
of transversely extending beams 42 which sup-
port an electro-magnet 44. The electro-magnet
44 is positioned directly beneath the upper or

sheet supporting run of the belts 42 and after this .
electro-magnet is energized by alternating cur-.

rent any residual magnetism which may "be
present in the sheets discharged from the polish-
ing machine will be removed therefrom.

The superstructure of the polisking machine
which carries the adhesive coated web in contact
with the sheet for the purpose of finishing or
similarly treating the same will now be described.

Positioned on a suitable focundation adjacent
the substructure hereinbeiore described, is a
vertically disposed supporting housing generally
indicated at 45 in Fig. 1. This housing censists of
a base portion 46 and, as most clearly iliustrated
in Figs, 3 and 4, a vertically disposed porticn 4°7.
The vertically disposed portion 47 of the housing
i1s provided with a vertically disposed recess which
serves as a supporting guideway for a vertically
disposed column member 48, The column mem-
ber 48 is supported laterally by means of rollers
such as 49 and 50. At the upper end of the mov-

able column member 48 is a cantilever heam 51

which, in the manner hereinafter more fully ex-
plained, is capable of supporting the entire super-
structure of the pcelishing machine and move the
same upwardly away from the substructure of
such machine, | |

The vertical portion 47 of the housing is pro-
vided with an abutment portion 52 on the upper
surface of which is seated a screw jack 53 or the
like which is adapted to engage the under surface
of the cantilever beram 51 and move the same along
with the superstructure of the polishing machine
and the column member 48 upwardly. It will be
noted that as the jack moves the beam 51 upward-

Iy the rollers 49 and 50 laterally support the beam
in the proper fashion.

The superstructure proper of the polishing ma-
chine includes side frame members 54 and 55, the
construction of which is most clearly illustrated
In ITig. 2. As indicated in Pig. 2, these side frame
members are provided with recesses such as 56

into and through which the cantilever beam 51
exiends so that the same may elevate the frames

and the mechanism supported thereby in the man-
ner fully described.

The frames 54 and 55 have journalled therein
rotatable transverse shafts 57, 58 and 59, the
former two being preferably arranged in a plane
substantially parallel with the surface of the table
12 of the substructure of the machine and the
latter being positioned intermediately of the
former and likewise substantially parallel thereto.
The shafts 57, 58 and 59 carry drums 60, 61 and
62 respectively about which an endless web or
belt 63 is trained. The belt 63 will be of suitable
composition and on its outer surface coated with
a layer of abrasive grits of suitable fineness for
the particular type of work which is to be accom-
plished by the machine.,

Variations in the length of the web 63 are sc-
commodated by the fact that the shaft 58 is jour-
nalled in bearing blocks 64 which are adjustable
relatively to the frames 54 and 55 by screw shafts
such as 65 and the adjustment of these screw
shafts, and accordingly, the tension of the belt or
web 63, may be facilitated by having the screw
shaft provided with a worm gear 66 which is in
mesh with a suitable worm 67 secured to the end
of an adjustably rotatable manipulating shaft.

The means which I have provided and which
1s preferagbly associated with the shaft 57 and
the drum 60 for oscillating this drum and accord-
ingly the web 63 carried thereby so as to prevent
the occurrence of a longitudinal mark or marks
on the sheet if a coarse piece of grit or the like
should become lodged on the belt, is most clearly
illustrated in Fig. 7.

As most clearly illustrated in this fisure, the
shaft 87 which is driven by virtue of having the
drum 60 secured thereto, which is in turn driven
by means of the belt from the drum 61 in the
manner hercinafter more fully explained, is sup-
ported on suitable friction reducing bearings 88
mounted for universal movement in the adjaceut
portion 69 of the frame 55. Secured to the hody
of the bearing 68 and movable therewith so as to
be at all times in axial alighment with the shaft
o7 1s a housing 70 which is substantially cylindri-
cal in form and which carries on its inner periph-
ery a radially projecting lifting cam member 71.

~Secured to the shaft 57 and in axial alignment
therewith, is a stub shaft 72 on which are ro-
tatably supported by means of suitable pearings
a, spider 73 and a cam wheel 74. The cam wheel
14 is provided with a substantially helical sroove
15 into which the cam member 71 extends.

Intermediately of the bearings which support
the spider 73 and the cam wheel 74, the shaft 72
i1s provided with a sun gear or pinion 76 which is
in mesh with a plurality of planet gears 77 ro-
tatably supported on stub shafts 78 carried by
the spider 73. The planet gears 77 mesh with
an orbit gear 79 which is secured to, or formed
on, the inner periphery of the axially extend-
ing portion of the cam wheel 74.

'The operation of these oscillators m.ay he

briefly described as follows: |
As the shaft 57 rotates the sun gear 76 will
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_planet gears 7'7 by virtue of thelr rotetmn and
being in mesh with the orbit gear 79 will cause

g rotation of the eam wheel 74 at a speed which

is considerably less than the speed of rotation
of the shaft 57. As the cam wheel 74 rotates, |

the cam members 71 cooperating with the groove

75, will cause such wheel to oscillate axially and

stuich oscillation will hbe translated to the shaft
57 and, accordingly, the drum 60. 'This oscilla-

tion will provide a back and forth motion of the

belt with respect to the sheet which passes there-
under so that the abrasive grits on the web 63
will not have a tendency to produce longitudi-
hally extending 1ends and rldges on the ﬁmshed
sheet.. -

- The means whmh I hewe provlded for the pur-
pose of maintaining the abrasive covered web
or belt 63 in contact with the sheet which is
supported on the web 11 is most clearly illus-
trated in Figs. 2 and 5. The side frames 54 and
55 of the superstructure of the polishing machine

‘are provided with vertical guideways 80 inter-
mediately of which bearing blocks 81 are sup-

ported in adjustable vertical position by means
of screws such as 82. Oscillatably supported

in the bearing blocks 81 are stub shafts 83 which,
as most clearly illustrated in Fig. 5, are at their

- inner ends secured to and support bracket mem-

30

o S
ot

. 90. The shaft 58 has a sprocket wheel 91 keyed

shaft 8b. __ .
- sprocket wheels so that the chains 88 and their

bers. 84. The bracket members 84 are at their
ends provided with bearings in whlch are jour-
nalled rotatable shafts 85 and 36.

as most clearly illustrated in Fig.

downwardly by the electro-magnets 13 in the

> table 12 of the substructure of the machine.

The shaft 85 has keyed thereto a sprocket wheel

thereto in aliesnment with the sprocket 90 on the
A chain 92 is trained about these

attached pads will be driven by the same means

and with the same lineal velocity as the web 63

' with which the same are in contact. The driving

50

- pinion 97 which meshes W1th the geer 98 keyed

. able guide member such as 93 may be employed
for directing the edge of the sheet into the space

- _f;@--}"between the webs 11 and €3.

the eleetre—magnets 13 'in the table 12.
sheet will therefore be drawn down into mtlmete;

contact with the web 11 so that the same may -
‘move the sheet through the machine even though -

means for the shaft 57, and, accordingly, the web
83 and the chains 88,

s @ metor 95 whiel,
through a speed reducing means 96, drives - a

to the shaft 57.

The eperetmn of the herembefore deserlbed'
-apparatus is briefly as follows: |

The sheets to be treated are mtrodueed to the
machine through the pinch rolls 25, and a suit-

- As soon as the

metallic sheet passes t0 the epece between .the

webs it will move into the flux zone  set up by
The

the lineal velocity of the web 63 1s cregter than

the velocity of the sheet, or if the direction of-
movement of the: web 63 should be eppes1te to
“the direction of mevement of the sheet.
-~ same flux field which pulls the sheet to the mag-

- sa.ld sheet on said table.-
‘nets has a similar effect on the tabs 89 carried

by the endless chains 88. The mass of these

‘pads and their cross sectional area and their close
" proximity to the electro-magnets 13 causes the

Theﬂ'f,netlsm of said table for preesmg sald belt ente

3

same to puSh the web 63 down against the sur-

face of the sheet so that the polishing or like
action may take place uniformly across the en-
tire sheet. As the sheets move out from under
the belts they pass through the resiliently faced
rolls 21 onto the delivery table 30 and the electro-
magnets 44 employing alternating current will re-
move any residual magnetism remaining therein.

‘The super structure of the machine may be bolied

to the substructure during the operation of the
machine by bolts such as 94 which bolts may be
readily removed preparatory to the elevation of
the superstructure which is accomplished by a
manipulation of the cantilever beam 51 in the
manner previously explained.

" The elevation of the super structure of the ma-
chine, it will be noted, moves the polishing belt -

63 away from the table 12 and upon a retraction
of the serew 65 which supports the bearing block
64 supporting the drum. 61 enables the belt 63
to be quickly removed from its supporting rolls

80

85

95

after the same has been worn to such an extent

whlch nece531ta.tes its rep‘acement oY 1eﬁn1'=*h-
ing.
A further deserlptlen of the constructmn and

epperatus comprising my invention is believed

unnecessary for those familiar with the art. -1t

- will be noted that in the foregoing description

and in the drawings a number of the elements
have been shown diagrammatically, but inasmuch

- - g5 the construction of such elements is believed
The shafts 85 and 86 have secured the1eto 9

plurality of aligned sprocket wheels or sheaves
87 about which are trained endless chains such
- g5 88. The chains 88 are of the usual link con-
struction and,

6, the adjacent links of the chains -have secured |
“thereto metallic pads 89 which will be pulled

ta be well known to those in the art of machine

‘construction, a further description and a more
detailed dlscloeure of such parts is beheved un-

necessary..

Other modes ef epplymg the prmelple of my
invention may be employed instead of the one
explained, change being made as regards the
mechanism herein disclosed, provided the means
stated by any of the following claims or the equiv-
alent of such stated means be employed.

I therefore particularly point eut end distinct-

ly claim as my invention:
1. In apparatus of the character described, the
combination of a work supporting table, an

abrasive coated belt movable relatively to said

table and adapted to engage th'e- work thereon,
an electro-magnet positioned below the suriace

100
105
110

115

120

of said table, and magnetic means overlying said

belt and attracted by said magnet to press sald

belt against the work.

2. In apparatus of the character deseubed the.
eembmetwn_of sheet metal supporting and con-

veying means embodying magnets, an abrasive

- coated belt adjacent to and movable relatively
to =aid sheet, and means attracted by said mag-

nets for pressing together said belt and sheet.

3. In apparatus of the character described, the
combination of a magnetic table, means for mov-
ing sheet metal across said table, an abrasive
coated belt adjacent to and movable relatively to

said sheet, and means ettreeted by the magnetism

of said table for pressing tegethel said belt and'

sheet.

4. In apparatus of the character descrlbed the_.
combination of a magnetic table, means for mev-'
- ing sheet metal across said table, an abrasive
coated belt adjacent to and movable relatively to

130

135

140

said sheet, and means attracted by the mag-—"'

“5..In apperetus of the ehareeter deeerlbed the -  |
combination of a supporting table embodying an -

electro-magnet, means for moving sheet metal __
across said table, an abrasive coated belt adjacent *:

bermd
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to and movable relatively to said sheet metal,
and a metallic belt arranged to contact with the

back of said belt and press the same onto said

sheet metal. .
6. In apparatus of the character cdescribed, the
combination of a sheet supporting table, an end-

less web for moving a sheet across said table,
an endless abrasive coated belt mounted adjacent
to and movable relatively to said sheet, an end-
less belt of magnetic material arranged to move
in contact with the back of said abrasive coated
belt, and an electro-magnet arranged to attract
said magnetic belt and thereby press said abrasive
belt onto said sheet.

7. In avparatus of the character described, the
combination of a sheet supporting table, electro-
magnets in said table for drawing the sheet there-
to, an endless web for moving a sheet across said
table, an endless abrasive coated belt mounted
adjacent to and movable relatively to sald-sheet,
and an. endless metallic belt arranged to move in
contact with the back of said abrasive coated belt
and press the same onto said sheet. = -

8. In apparatus of the character described, the
combination of a sheet supporting table, an elec-
tro-magnet in said table, an endless web for sup-
porting sheet metal on said table and for moving
the same thereacross, an endless abrasive coated
belt arranged to run in contact with said sheet
metal on said table, and a chain having pads of
magnetic material arranged to contact with the
back of said belt and press the same against said
sheet metal under the influence of the electro-
magnet in said table.

9. In apparatus of the character described, the
combination of a sheet supporting table, an elec-
tro-magnet in said table, an endless web for sup-
porting sheet metal on said table and for moving
the same thereacross, an endless abrasive coated
belt arranged to run in contact with said sheet
metal on said table, and a chain having pads of
magnetic material arranged in staggered tela-
tion and adapted to contact with the back of said
belt and press the same against said sheet metal
under the influence of the electro-magnet in said
table. | |

10. In apparatus of the character described,
the combination of a sheet metal supporting and
conveying table embodying an electro-magnet,
an abrasive coated belt adjacent to and movable
relative to the sheet metal on said table, means
atiracted by said electro-magnet pressing to-
gether said sheet metal and belt, and means adja-
cent said table for demagnetizing said sheet metal
discharged therefrom.

11. In apparatus of the character descriked,

the combination of a table embodying an electro-
magnet, means for moving sheet metal across
sald table, an abrasive coated belt adjacent to

“and movable relatively to the sheet metal on said

vable, a plurality of rotatable drums about which
sald belt is trained and by which said belt ig
driven, and means for axially oscillating cne of

said drums.
12. In apparatus of the character described,

the combination of a table embodying an electro-
magnet, means for moving sheet metal across said
table, an abrasive coated belt adjacent to and
movahle relatively to the sheet metal on said table,
means attracted by said electro-magnet pressing
said belt to the sheet metal on said table, a plural-
ity of rotatable drums about which said belt is
trained and by which said belt is driven, and
means for axially oscillating one of said drums.
13. In apparatus of the character described,

1,961,210

the combination of a table embodying an electro-
magnet, means for moving sheet metal across said
table, an abrasive coated belt adjacent to and
movanle relatively to the sheet metal on said
table, a plurality of rotatable drums about which
said belt is trained and by which said belt is
driven, and means responsive to the rotation of
one oi said drums for axially oscillating the same,

14. Tn apparatus of the character described,
the combination of a table embodying an elec-
tro-magnet, means for moving sheet metal across
sald table, an abrasive coated belt adjacent to
and movable relatively to the sheet metal on said
table, a plurality of rotatable drums about which
said belt is frained and by which said belt is
driven, a frame for supporting said drums, and
means including a cantilever beam for elevating
sald frame above said table.

15. In apparatus of the character described,
the combination of a table embodying an elec-
tro-magnet, an endless web for moving sheet
metal across said table, an abrasive coated helt
adlacent to and movable relatively to the sheet
metal on said table, an endless chain having tabs
of magnetic material arranged to contact with
the back of said belt to force the same into con-
tact with the sheet metal under the influence of
said electro-magnet, a plurality of drums about
which said abrasive belt is trained and by which
the same is driven, means for supporting said
drums and said chain supporting means, and
mmeans including a cantilever beam for supporting
sald frame and elevating the same above said
table.

16. In apparatus of the character described,

he combination of g table embodying an electro-
magnet, an endless web for moving sheet metal
across said table, an abrasive coated belt adja-
cent to and movable relatively to the sheet metal
on sald table, an endless chain having tabs of
magnetic material arranged to contact with the
back of said belt to force the same into contact
with the sheet metal under the influence of said

electro-magnet, a plurality of drums about which

said abrasive belt is trained and by which the
same 1s driven, means for supporting said chain,
a frame for supporting said drums and said chain
supporting mesns, means including a cantilever
beam for supporting said frame and elevaling
the same above said table, and means for de-
magnetizing the sheet metal discharged from said
table,

17. ITn apparatus of the character described,
the combination of g table embodying an electro-
magnet, an endless web for moving sheet metal
across said table, an abrasive coated belt adja-
cent to and movable relatively to the sheet metal
on said table, an endless chain having tabs of
magnetic material arranged to contact with the
back of said belt to force the same into contact
with the sheet metal under the influence of said
electro-magnet, a plurality of drums about which
sald abrasive belt is trained and by which the
same 1s driven, means for supporting said chain,

a frame for supporting said drums and said -

chain supporting means, means for driving said
abrasive belt and said chain at the same linear
velocity, and means including a cantilever beam
tor supporting said frame and elevating the same
anove said table. | |

18. In apparatus of the character described,
the combination of a table embodying an electro-
magnet, an endless web for moving sheet metal
across sald table, an abrasive coated belt adia-

cent to and movable relatively to the sheet meta] 2
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- on said table, an endless chain having tabs of

- magnetic material arranged to contact with the

Wy,

back of said belt to force the same into contact
with the sheet metal under the influence of said
electro-magnet, a plurality of drums about which
said abrasive belt is trained and by which the
same is driven, paired rolls adjacent each end
of said table, and means for driving said first

"~ named endless web and said rolls at the same

10

‘tangential velocity.

- 19. In apparatus of the character descrlbed

~ the combination of a table embodying an electro-
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magnet, an endless web for moving sheet metal

- aeross said table, an abrasive coatved belt adja-

cent to and movable relatively to the sheet metal
on said table, an endless chain having tabs of
magnetic material arranged to contact with the

back of said belt to force the same into contact

with the sheet metal under the influence of said
electro-magnet, a plurality of drums about which

‘sald abrasive belt is trained and by which the

75

same is driven, and means for driving said first

named endless web at a speed different from

the speed of said abrasive coated belt.

'20. In apparatus of the character Hdescribed,
the combination of a table embodying an electro-

80

magnet, an endless web for moving sheet metal

across said table, an abrasive coated belt ad-

jacent to and movable relatively to the sheet

metal on said table, an endless chain having
tabs of magnetic material arranged to contact

with the back of said belt to force the same

into contact with the sheet metal under the
influence of said electro-magnet, a plurality of
drums aboul which said abrasive belt is trained
and by which the same is driven, means for

85

90

driving said chain and abrasive coated belt at

the same velocity, and means for driving said
first named endless web at a speed different fr om
the speed of said chain and belt.
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