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o all whoneat may concern: -

Be it known that I, HARRY C. GAMAGE, a
citizen of the United States, and a resident

ol Liynn, 1n the county of Essex and State of
Massachusetts, have invented certain new

~and useful Improvements in Apparatus for

Manufacturing Steel or other Metal Wool, of

- whieh the following is a specification.

10

My inventron relates to an improved ma-

chine or apparatus-for cutting fine shavings

~from the edge of a bundle or pile of sheets of

metal or other laminated structure, and is

designed more particularly to afford a suit-
able machine or apparatus for producing |
“metal wool by the general process described
in-my appheation for patent filed February

- 26th, 1903, Serial No. 145,171.

2()

- been, prior to my invention, of various forms,
in one of ‘which a number of sheet metal
disks being mounted upon a suitable man- |

30

- wound in a spiral upon a suitable mandrel

~ which 1s rotated by power, while the edge of

35

40

g tool.

The apparatus heretofore employed for the

purpose. of producing metal wool by shav-

g the edge of a thin sheet of metal has

drel are revolved on lathe centers while in

engagement with a suitable cutting or shav- |
In another machine or apparatus

suttable reels are provided for reeling a

ribbon of metal from one to the other past

one or more cutting tools arranged to take a
thin shaving from the edge thereof.: In still
another form of machine, the sheet metal is

the spiral roll is exposed to the action of a
knife that is fed up against the edge. In

this formyof machine, the spiral is kept from

unrolling by rotating the mandrel in a direc-

tion to wind uFt.he roll and by the use of
suitable rollers b

earing on the outside thereof.
When such rollers.are not employed, it has

~ been pm})osed to-solder the outer end of the

49

50

spiral roll of sheet metal.

paring a straight edge of a bundle or.pile of
metal sheets, or other material, and the ap-
paratus first mentionedis subject to the great
objection that it is not practicable to cause

~ the clamping devices to recede as the edge of
‘the pile of disks is pared away so as to {)E_I‘llllt_

a knife covering the whole pile on its lateral

‘dimension, to be fed up as the cylindrical -

pile or bundle is cut away.

] _ _ Neither of said
‘machines or apparatus is cdapted to produce
‘thin shavings from a laminated structure by

| construction of machine and combination of
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parts for permitting the ed%e‘of a bundle or

pile of sheets of metal to
away, and with a uniformity in the resulting

‘product not attainable by the apparatus
previously employed, and to these ends my
Invention consists in the novel combination
~of a suitable receptacle or holder adapted to
{ hold a pile of sheets exposed at one edge, and
-a rotating carrier provided with one or more
cutting tools, said carrier being mounted
upon an axis adapted to rotate the tool
‘holders 1n a circular path or line whose plane

1s perpendicular to:the plane of the lamina-

tions In contradistinction to the machine or

apparatus before mentioned, wherein the
line of cut is a circular path whose plane is

substantially parallel to the plane of the
laminations. o A

e readily pared

60

69

70

The holder or -reCeptaéle for the plle 01-'. -

bundle of sheets is preferably curved'in a
line which is concentric, or approximately

75

concentric, with the axis of revolution of the

cutter, heads or holders. -

~ In the preferred construction of machine

embodying my invention the cutter, heads

or holders rotate and the work is at rest,

although 1t is obvious that the converse ar-
rangement might be employed. T also pre-

80

fer to provide means whereby the curved

pile of sheets may be fed edgewise through

tating knives. Suitable clamping devices

~are employed for holding the edge of the
90

pile firmly where the cut is taking place, and

| the receptacle itself is so constructed as to
aftord a firm support laterallv for the bundle

or pile so as to prevent the outside plates

from bulging or becoming distorted under

the effect of the heavy pressure applied to

force the bundle edgwise through the clamps.

The feed of the bundle is preferably con-
tinwous. -
- My 1nvention consists also in the im-

proved-details of construction and combina-

tions of parts for effecting the rotation of the
knmives and the simultaneous feed of the bun-
dle or pile, all as will be more particularly

‘hereinafter described and then'speciﬁed'in o

the claims.

| Inthe accompanying drawings, Figure 1 is -
_ _ _ ‘a plan view of a fo
My present invention comprises a novel

rm of machine embody-

| ing my ivention, a part of the tool-carrying _

‘the opening at the edge of the receptacle as
‘the laminations are pared away by the ro-

95

100

105



10

15

20

25

30

30

4()

40

00

GO i

plate or wheel being broken away anc

>

the clamps emploved being removed. g,

-2 1s a vertical central section through the

machine in 1ts preferred form. Fig. 3 15 an
iverted plan of the machine, some of the
parts being broken awayv. g, 4 15 a plan
of the 1nner shell or mhmlm which con-
stitutes the inner wall or support for the
inside of the curved bundle or pile of metal
sheets. [Iig. 5 is a plan of the part of the
machine m?nch constitutes the outer shell
or wall of the receptacle adapted to hold anc
support the laminated pile pf material to be
operated upon. Ifig. 6 1s a plan of the base

of the machime 1n the preferred rectangular
form. Fie. 7 1s a horizontal section taken

midway of the height, showi ing the bundle
of plates in edge view, If1e. 8 18 a side view
of a part of the inner shell near the top.

1, indicates a sultable base of cast metal

upon whieh the parts of the machime are

mounted and within which base some of the
operating wheel-work or transmaission-gear
may be mounted in suitable cavities.

2, indicates an annular shell or casting
mounted upon and prnpprh" secured to the
base 1, and atlapted to aflord at 1ts mner

wall or portion 3, a lateral support for the
bundle or pile of sheet metal or other lami-
nated material 30 (see Fig. 7) supported on
edge m the space between said outer casting
or shell and an inner shell or casting 5, w hose
wall or surface 3’ affords a support for the

inside of the]mnmated pile or bundle during

the operation of reducing and feeding saidl
bundle. - The width of the space between
the vertical walls or surfaces ‘-3 3’, as shown
n Ifigs. 2 and 7 indicates dppm\lmateh the
thickness of the bundle or pile which the
receptacle formed by the annular space
between the shells 2 and 5 1s adapted to
accommodate. At any number of points
around its periphery the outer shell or frame
2 may have the vertical ribs or.enlargements
2 and the inner shell 5 may be prm*ule{[
with similar vertical grooves or guide-ways
to be presently tlebcrll)etl in which the car-
riage, or carriages, supportmw the laminated
bumlle move vertlcall}

6, indicates the rotating shaft on which 1s

'moumo(l the wheel or fmme S carrying at its
edge and immediately over the annular space

betv@.een the shells 2 and 5, suitable tool-
holders in which are sccured the cutting or
planing tools 9 whose width is preferably suf-
ficient, as shown, to take in the whole width
of any laminated bundle or pile secured be-
tween the shells 2 and 5 with 1ts edge ex-
posed for reduction by the said cutters 9.
I'he shaft 6 1s suitably mounted so that 1its
axis of rotation 1s substantially parallel to
the direction of feed of the bundle held m the
aforesald receptacle and so that the cut

~the mner shell or
“being properly secut

881,852

one of ' the plane of the lammations of the pile or

lmmllu Satd shaft 6 mayv bhe mounted 1

'ammhlv lmmnm provided in frames or H]}l—
Cders 7, 77, whie Il are scceurcd to the mside of

[

rame-work 3. the latter
red to the foundation or
base 1 by serews passing upward through
holes 52 1 the base, (1. 6) mnto holes 111])})(1(1
in the bottom of the shell 5 at points 32" (Fig.
4.)  Smlar holes for
shell are shown at 42 and 427 (I9gs, 6 and 3.)

Other means nght be provided for mount-
ing sald shaft. Pre ferably, the shalt 1s pro-
vided with suitable ball bearings as mdi-
cated at 10, 10", the upper one of which sus-
tams the w elf‘rht of the shaft while the lower

one takes the upward thrust thereof when

the machine 1s at work.

"1ndicates a collar (preferably adjustable
for wear of the bearings,) sceured to the
shaft and adapted to sustain the parts of the
ball bearing 10 to transfer the upward thrust
of the shaft to sald bearing, A similar collar
or flange 6’7 may be secured to, or form a
part of the shaft above the upper frame or
sptder 7 to sustain said shaft upon the upper

bhall bearing 10,

At the lower end of the shaft a wheel 19
1s secured thereto to enable power from a
shaft 20, to be applied to rotate the shaft and
cutters 9. The power-transmutting-gear may

consist as shown of a worm 20 rotated by

power and gearing with the worm 19,

To form a rest and carriage by which the
bundle mayv be projected mlﬂ'ownv towards
the cutters, one or more bars 12 are provided
which extend radially across the space be-
tween the inner and outer shells 2, 5, and are
provided with guide-heads or projections 12/
preferably of rectangular shape, as shown n
the horizontal section Fig. 7, which work 1n
culde-slots formed m the mner and outer
shells or frames at their enlarged portions
2’0 5", These guide-slots or openings may
have a suitable lnnn-zr 10, secured therein by
screws 41 as more (]011]\ shown in Figs. 2
and 7. The heads of the cross-pieces 12 are
tapped or formed as nuts through which pass
the shafts 13, screw-threaded, as indicated
at their upper ends, Fig, 2, to engage said
nuts and force the cross-bars or carriages 12
upward after the manner of lead-screws.

The shafts 13 are mounted in the cuide-
slots and are sustaimned at their upper ends on
suttable ball or anfifriction bearings, as
clearlv shown m Fig. 2, mounted i counter-

- sunk openings at the upper ends of the slots,

as more fully illustrated m Ihe. 80 These
antifriction 1)&11’11)(*‘3 sustam ﬂw feed serews
and take up the end-thrust r pull during

- the operation of feeding the lmmll(* forcibly
~upward by the action of the rests or car-
- T1ages 12
made by the cutters 9, shall be m a cirele |

[ do not limit myself to any par-
tlull‘lr numhm of feed-serews or of carriages

whose plane 1s subbt&ntlally transverse to | or supports 12, or to any particular way of

fastening the outer

80

85
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mounting or assemb]mfr said parts.
shafts 13 extend down thrnutrh openings 52
(I1e. 6,) 1n the base, where Hdl{l hase 1s pref-

881,852

'Iho

(‘Idl)l\?’ provided with the countersinks or re-
cesses 53 adapted to receive the carriages 12
when in their lowermost position.

Rotation may be imparted to the SCrew-

~shafts 13 from any suitable’ power, and for

10

16,

15

20

29

“this purpose the shafts may be provided re-
spectively with gear-w heels 14, 14/, gearing

together, while one of said bhdﬂh 1S pmwded ceral construction herein broadly elaimed.

with a wheel 15 which is driven from a wheel
The latter wheel may turn on suitable
bearings formed as shown on 2 hub or pro-
]ectlon from the lower spider 7/

The hub of wheel 16 may be [)I‘t)'\'ld(‘d with

a crown-gear 17/ adapted to be engaged by a
crown-wheel 18secured to and mtatmtr with a

‘worm-wheel 31, driven by-a screw- shaft 32,

operated by a,ny suitable power. By these
means the screw-shafts 13, by which the car-
riages 12 are actuated 1‘01 the purpose of
feedmtr the bundle, are turned. The wheel
16 may also be pmnded at its lower side

with another similar crown gear 17, which
may be brought into gear with the rear-

| ‘wheel 18 on the huh of the wheel 1() for

‘the purpose of reversing the movement of the

feed-shafts 13 and lnwermfr the carriages 12

30

by a quick movement.

Any suitable means may be provided as

.'mdlcated in dotted lines at 44, for support-

35

. 40

‘holder or receptacle, suitable clamping de-
vices are provided for firmly securing the

45

o0

55

60

ing the wheel 16 and lifting it into engage-
ment with wheel 31 when power is to be ap-
plied to feed the pile or bundle, or for lower-
ing 1t out of gear with wheel 31 ‘and into oear

with wheel 18’ after the bundle or pile “has
been fed to the top

of the circular recesses in
which it is held and its edge has been com-
pletely reduced by the opemtmn of the cut-
ters 9.

At or near the upper end” of - the curved

bundle or pile at or near its upper edtre
where 1t 1s acted upon by the knives 9.
clamping devices may comprise a series of

~clamp-plates 21, ‘whose clamping edge con-
forms to the curve of the holder or recep-
tacle and which are mounted upon the upper
edge of the outer shell 2 and in suitable man-
ner to permit them to be guided and moved
towards and away from the bundle or pile |
“contained in the curved receptacle.

clamping. plates may be operated bv cam
levers 22 or other devices. They are by

preference of such extent mrcumferentlally-
“as to afford a firm support for the edge of the

bundle around practically its whole periph-
ery thus permitting the use of sheets whose
thickness is of the gage desired in the finished

" product of the machine.’

85

I do not limit myself to the particular de-
ta,lls or construction herein shown and de-

Sald.

These

l
F

g,

'elflstlclt\ than would be otherwise ]}mdum (|
1f the cuts were m the exact direetion of tlw

scribed of a curved receptacle

3

may be emploved for sup]}mtmn‘ atrd luvdmﬂ '
- the bundle or pile of sheets upward thmuuh ._
the receptacle into engagement with the

knives and also that tlw mmtlm tmn of the
operating gears or nmechanisms as well as of

the (‘ldmpuw devices and the manner of sup-

porting the knife carrving the shaft and ro-
tating 1t in proper relation. to the (un"(‘d I'e-
w[)taclu or holder may be varied in very
MANY Ways w Itnuut e l}dltltlﬂ from the gen-

A suitable stop may be provided to pre-

vent the shifting of the pile or bundle ¢ir-

cumferentially "in the curved holder under
tlw stress of the cutters when in operation,
Sald stop may be lormed upon one of the

Hll[}[}{lltw 12 as indicated at 50, Fie. 7. Pref-
erably the cutters are sct so that  their

cutting edges shall be more or less oblique to-

the circular path which they deseribe during
mtatmn as mndicated by the dotted lines *l

@01111)11’10(1 planing and shearing action there-
by securing a uniform product and producing
shavings having a greater relative curl and

arain or lamination.
T What T claim as my invention is: . |
1. In an apparatus for paring the edges of
bundled sheets of metal, the combination of
a curved holder, adapted to retain the sheets
on edge, a central rotatable shaft, a knife
nmuntml on the shaft so as to move m a path
coneentric with the opening in the holder,
and means for feeding the curved sheets

_ The combination aubut{mtmllv 03 {l(‘*
bCIIl)("(l of a curved holder open at one end
and adapted to sustain a laminated bundle of

sheets of metal on edge and to prevent the

clamping
plates movable inw aullv on the outer wall

bundle  {from lm( l\.lll]“" srdewise,

near the open end of the holder for clampmng

eircular path, the axis of the cutters being

curve(l holder, substantially as speeified.
3. The combination Hllh%tdllthﬂl‘,’ as de-
holder
adapted to sustain a bundle or pll(‘ ut metal
or other sheets on edge, a series of carriages

Cin order that the cutter may have G

80

&9

90

o
)

100

[ edgewise from the holder into the path ol the
- Lmte for the purpose specified.

105

110
the outer cdee of the bundle, means for feed-

ing sald humllv cdgewise out of the open
on(l of said holder, and one or more cutters:
mounted to revolve over said opening in a -

115

substantially comncident with the axis of tlw__ |

120

or supports on which ‘the bundle or pile may

rest, a tool-carrying shaft carrying one or
more cutters adapted to. take a cut from the
I edge of the sustained plates or sheets on the-

clrcumference of a circle whose plane is

transverse to the laminations, and means for

actuating said supports to feed the bundle
edfrewme durmﬂ‘ rotation of the cutter or

scrlbed as 1t 1s obvmus that other means | cutter

125

130
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4. The combination substantially as de-

sceribed of two concentrie franmes or shells

having an annular or curved space between
them adapted to recelve a bundle or pile of

5 laminated material, a series of supports upon

10

20

-t
o

40

45

50

which said bundle rebts ouldes for sald sup-
ports in said frames or shells at opposite sides
of the curved space or receptacle, and feed-
screws for operating said supports and pro-
jecting the laminated bundle edgewise from
the space between said frames or - shells,

5. In an apparatus for reducing the edge
of a pile or bundle of laminated material, the
combination of concentric shells or frames
adapted to provide a lateral support for the
pile sustained on edge between them, a
series of rests or carriages 12 extended across
the space between said frames and provided
with heads working in suitable guides and
operating screw-shafts passing through said
heads.

6. In a machine for reducing the edge of a
laminated pile or bundle by taklng thin
shavings from said edge, the combination of

a pair of frames or shells adapted to afford a |

curved space or receptacle between them for
the laminated bundle or pile, a series of car-
riages or rests extending transversely across
the space between said frames or shells and
culded at their opposite ends 1n slots 1n said
fra,me or shells and operating screw-shafts
sustained on the frames at the upper ends of
sald slots on suitable antifriction bearings.

7. The combination with the concentric-

frames or shells affording an annular or

curved bundle Supportmfr receptacle be-

tween them, of rests or supports 12 guided 1n
said frames and operated by screw-shafts
mounted within said frames, a cutter or cut-
ters adapted to be rotated i in a circular path
over the upper end of said receptacle, and a

suitable operating-gear for rotating said cut-

ters and the screw-shafts sunulta,neously

8. In an apparatus for reducing the edge
of a curved bundle or pile ot material by tak-
ing thin shavings from an edge thereof, the
COIIlblIl&thIl of a suitable holder or recepta—-
cle of curved form, means for feeding said

bundie or pile edgewme through said holder |

and suitable clamping devices adapted to en-

gage the said bundle or pile at or near the

¥

881,852

edge from which the shavings are to be re-
moved.

The combination substantially as de-
scribed, of the mmner and outer shells 2, 5, a
rotary cutter shaft sustained within the same
and carrving a cutter or cutters adapted to
describe a circular path over the upper edge
of the opening between said shells or fmmm
means for rotating said shaft, serew-shafts
sustained on said frames or shells at opposite
ends of supports or rests 12 having nuts lo-
cated in t,}le space between said shells and
means for rotating said shatts simultaneously
with the rotation of the cutter or cutters.

10. In a machine for making metal wool
the combination of a curved holder adapted
to sustain a bundle of thin metal sheets on
edee, clamping plates on the outer wall of
the holder, a cutter, means for rotating the
cutter over the edfre of said bundle, and
means for feeding the bundle edoewise out of
the curved holder up to the knife, as and for
the purpose described.

11. In a machine for making metal wool,
the combination of a curved holder ild&])t(‘({
to retain thin sheets of metal on edge, a cen-
tral rotatable shaft, a knite mounted so as to
be rotated with the shaft and to move in a
path concentric with the holder, means for
applying lateral pressure to the sides of the
sheets at or near the edge operated upon to
compress them firmly totrether, and means
for feeding the curved sheets edgewise from
the holder into the path of the knife, sub-
stantially as specified.

12. In an apparatus for making metal
Wool the combination of a curved holder
adapted to retain a bundle of thun metal
sheets on edge, a movable knife, means for
revolving the knife over the holder and
screws and gearing for automatically pu::,h-
ing the bundle edgewise through an opening
at one end of the holder into the path of the
knife, substantially as specified.

Slgned at New York city, in the county of
New York, and State of New York, this ] 9th
day of March A. D. 1903.

HARRY C. GAMAGL.

Witnesses:

J. GALLURT,
E. L. LAwWLER.
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