June 22, 1948. M. R. KARGE 2,443,733

MAGNETIC HONE AND LAP
Filed April 8, 1946

25)\ Fig. 1.

NN NN

2N L
37 % i3 9 s 237 35

3 5 35 ‘ﬂ_

Fig. 4 \ -
25~ 19\ 21 s 2D 27 |
29 !%:mmm»\ % %\\ / \//\\Z 'm\”\]‘“jg! E
) /‘\\\\‘%&”ﬂ\\\\ /\ \\\\\/&\E 4?53 sy 11
SN Eb
iz :

2o’ Wy

27

i ! ' ) : :.:
L !
[T ey e |
B [ i ' 3 }
. I 1 . J | 7 1
E e 1 ; i
N\ L=

INVENTOR,

Makwe” R. Ka.rge

BY(;K {

his Attorney.




Patented June 22, 1948

UNITED STATES PATENT

2,443,133

OFFICE

2,443,733
MAGNETIC HONE AND LAP
Maxwell R. Karge, Brockport, N. Y.
Application April 8, 1946, Serial No. 660,551
(ClL. 51—-212)

7 Claims.
1

This invention relates to a device for honing or
lapping cutting tools, cutlery, small machine
parts, and other surfaces.

An object of the invention is the provision of a
generally improved and more satisfactory device
useful as & hone and lap.

Another object is the provision of a device in
which the article being honed or lapped is held
against the working surface with an approxi-
mately uniform pressure and at a substantially
constant angle, so that even an inexperienced
person can produce excellent results in a honing
or lapping operation.

Still another object is the provision of a honing
and lapping device in which the wear is all taken
by a thin, inexpensive, and easily renewable
working surface, so that even hard and long con-
tinued use of the device does not cause wear or
other damage to the permanent parts of the de-
vice,

A further object of the invention is the pro-
vision of a small, light, portable hone and lap
having convenient means such as vacuum cups
for holding the device, during use, in a stationary

position on a table or other suitable supporting 2

surface.

A still further object is the provision of a hone
or lap in the form of a small unit which may be
used by itself when honing or lapping small ar-
ticles, and which may be easily and quickly at-
tached to other similar units to form a larger
honing surface for use in honing or lapping larger
articles.

A still further object is the provision of a hone
or lap in which magnetic force is employed for
pressing the work against the working surface.

These and other desirable objects are accom-
plished by the construction disclosed as an illus-
trative embodiment of the invention in the fol-
Jlowing description and in the accompanying
drawings forming a part hereof, in which:

Fig. 1 is a top plan view of a hone or lap unit
in accordance with a preferred embodiment of
the invention;

Fig. 2 is a view similar to Fig. 1 with the re-
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movable working surface removed to show the

construction beneath;

Fig. 3 is an end elevation of the unit shown in
Fig. 1;

Fig. 4 is a vertical section taken substantially on
the lines 4—4 of Figs. 1,2,and 3; and

Fig. 5 is a plan view showing a plurality of
the individual units connected together to pro-
vide a larger honing surface, part of the working
surface being broken away.
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The same reference numerals throughout the
several views indicate the same parts.

Referring first to Figs. 14, the hone or lap unit
in its preferred form comprises g main body If,
preferably of six-sided rectangular prismatic
form, made preferably of metal which may be
either magnetic or non-magnetic. Steel is a con-
venient material of which to make this body.
Mounted within this body are one or more mag-
nets, preferably of U-shaped form, having flat
ends flush with the top surface of the body II.
As well understood in the art, such ends are some-
times referred to as the polar ends of the mag~
nets. Two such magnets are shown in the draw-
at 18 and 15. They are conveniently
mounted by providing in the body il a cavity 11
somewhat larger than the magnets, placing the
magnets in proper position in the body, and then
“casting” the maghets in the cavity by filling the
cavity, around the magnets, with a filling 19 of
molten or fluid material which will solidify after
being placed in position, This filling 19 may be
either metallic or non-metallie, but preferably is
non-magnetic. If metallic, the filling may con-
veniently be of Babbitt metal or lead. If non-
metallic, it may conveniently be of any of the
well-known plastic materials which will solidify
or “set” after being poured or forced into the
cavity, In either case (whether metallic or non-
metallic) the top surface of the filling 19 may be
strengthened and made more resistant to pres-
sure by imbedding in the filling, flush with the
top surface thereof, pieces or strips 2{ of harder
non-magnetic material, such as strips of copper.
The top surfaces of the body 11, magnets {3 and
15, filling 19, and imbedded strips 21 are all care-
fully finished, by machining, grinding, or other
suitable process, to a perfectly smooth flat con-
tinuous surface in a common plane.

The magnets employed are permanent mag-
nets of relatively high strength and great per-
manence, such as the improved magnets of this
nature which have been developed in recent years
and are now available on the market; for ex-
ample, sintered magnets, or “alnico” magnets.

The above-mentioned surface formed by the top
faces of the magnets, the filling, and the body,
constitutes what may he called the bed surface
or master surface or true surface of the hone or
lap, but does not constitute the actual working
surface or wearing surface which comes in con-
tact with the work to be honed or lapped. The
working or wearing surface is formed by a thin,
flexible sheet or strip of non-magnetic material
25 lying flat on and supported by and stretched




9,443,733

3

tightly over the bed surface, the ends of the strip
25 being turned down over the ends of body !}
and clamped tightly but releasably thereto by
clamping bars 27 held by clamping screws 28,

For rough honing operations, the working sur-
face 25 may be a sheet of any suitable known
abrasive material; for example, sand paper, or
preferably. emery- cloth;-in the form-of a strip
of the same width as:the body (i; and a little
longer than the body so that the ends may be

folded down and clamped by the bars 21. For fine-

honing and lapping operations, the working sur-

face 25 is preferably a thin sheet of copper having'
a thickness in the neighborhood of 0.005 of an-

inch, which likewise is of the same width as
the body {1 and a little longer thay the bedy. so
that the ends may be clamped by the bars 2T.

This copper strip serves-as an abrasive charging”

or . holding medium. Jéweler’s rcuge or other
suitable lapping compound’of ary known kKind is
applied to the top surface of the copper strip, and
then the article to be hohed' or lapped is rubbed
overthis surface by hand.

 Most articles to~be honed or lappved atre-of fer-
rous material or other magnetic' material. Exam-
plés are knives, stissors, chisels; the: cutting bits
of niachine tools; mllllhg cutters, etc. When such
atticles are rubbed” over ‘the ‘working surface, the
magnetic attraction of the umit holds the article
agamst the Workmg surface with approximately
uniform pressutre as the article-i is moved back
and’ forth' over the surfar’e and’ the magnetic
force also tends to hold the article at a constant
angiilarity to the working surface; For example,
in the:case of ‘a chisel, the beveled edge of the
chisel, when ‘applied to'the working surface, tends
to reniain flat on’ that slirface, Hence even an
unsKilleq person is able to do a remarkably. fine
job of° sharpemn honing; or lapping, when using
this” deviée, for. 11: is7 sitiply” necessary to  hold
the Work m apprommately ther conect posmon
and forth -getitly over the" working” surface, The
magnetic attraction 1tse1f ‘will tend to hold the
work at the proper’ ‘degree of angilarity’ (assum-
ing, of course, that ‘the proper flat surface of the
work hasbeen placed against the working stirface
of the dev1ce) and w111 prov1de tne necessary

lapplng surface.

_ In Fig. 4 a fragiient of a knife blade is dia-
gramratically: indicated at 3!, with otie of the
ground edges of the knife. laid flat against the
honing"surface in the norinal pesition in which
the. knife edge wotild be hored. It is seehi that
if the knifé is géntly drawn back and forth over
the Honing deévice;, the edge will bé honed and
sharpened, without aily danger of turning the
edge as might easily happeni in the hands of an
unskilled” person” when tsing" a  conveltional
abrading store.

The- homng unit-is relatively small and light,
and.if it is merely held by gravity on s flat. sup-
porting. surface-such” as a table, it may havé a
tendency to shift on the.supporting surface dur-
mg 2 honing’ operatlon To avmd such sh1ft1ng

to mampulate the. work bemg honed .the honifg
deviceis preferably provided with a pair of rubber
suetion. cups or vaculm cups as indicated at 35,
each havihg molded’ mtegrally therein a screw
threaded shank 31, the shanks being serewed
snugly but - removably into threaded operings. in
the bottom of the body I1 near the ends thereof.
The vacuum cups may be unscrewed when not
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needed, and when their shanks are screwed into
the openings in the unit, the unit may be pressed
firmly down on a flat surface such as a table,
whereupon the vacuum cups will grip the surface
and will hold the unit in substantially stationary
position while a honing or lapping operation is
being performed.

Sometimes.it- may be desired to have a larger
Honing: suiface than that provided by g single
unit. To enable several units to be combined to
provide a larger honing surface, each unit is
provided with one or more openings 41 extending
thicugh' the width of the unit near the bottom
thereof-as seen in Fig. 4. Severzl units may be
lined up side by side with the holes 4{ in aline-
ment with' each:other, and bolts 43 may be placed
through these holes to secure the units rigidly
to each other as indicated in Pig. 5. In this tase,
the honing surface may* be formed, as before, by
individtial strips-2% on’ eaeh: individual uxit; but
preferably is' formed-by a:single: large strip: a5
of the same kind abové:mentioned; and: of: the
proper ditnerisionis to-cover: all -of ‘the connécted
units and-to-have ifs edges turned' down:to: be
clamped by the clamping: bars: 27 of alllof the
units; Great care-is taken inm: manufacturmg ‘the
units' so- that' the side” surfaces’ of ‘the bodies 11
are exactly perperdicular to’ the top surface
thereof, and so that the openings 41 in all-the
uhits are of the samie sizé¢ and'in the same locas
tion. Herice when a series of units are assem=
bled together .as in Fig, 5, the top surfaces of
all- of the: udits will® be. aceurately alified in a
common plarie, thiis providing; in effect; a singlé
large honing or lapping surface which is perfectly
smooth, ‘ ‘

The top surface of the-body; on.which the-strip
25 lies, has beeh described as being a plane sur-
face. It is obvious, however, that for special pur-
poses- of honing- or- lapping. special concave: or
convex work; the upper surface.of the -unit-could,
without. departing from-the-invention, be made in
the form-of-a:portion-of g .cylinder, either convex
or concave, on any required radius, so as-to.fit
the-curved.surface of the special work foi which
the-unit:may-bedesigned.

Copper has: been-mertioned gbove as the ‘pre=
ferred!matetrial foi+ forming: the wearing: surface
for: use: in: a* fine: Honing: or lappilig operation.
However, a:very-thin sheet of cast iron also makes
an excellent lapping surface and may be: used
instead: of- copper. In this case; the: iron: being
magnétie; there is:some:slight Ioss. of magretic
attraction acting: upon the: work:or article being
lapped, compared ‘withthe attraction that-would
be present; ifi 4 copper strip. werg used’:  But this
loss “is' not ' serious: and’ is- more: than' counter-
balanced by- the -advantage, undér certain’ cir-
cumstances, of using-castiron rather thar copper.

1t is seen- thHat even'long continued use of the
devige in Honing and’ lapping opsraticris does not
cause any appreciable wear on the bed surface
at’ the top of 1~° body i1, but wears only the
workifte surface 257 which is 1 the form. of an
inexpensive strip easily rerdovabie and replacs-
abie! Moreover; the strip’ 28 not only’ serves to
take the wear, but also a8 a guard or protector,
protecting the bed surface of the dévies froivin-
jury by acciderital contact with other cbiects: If

bhe bed surfsee does become injured or damaged,
However; it may easily be refinished’ by grinding
it' down to'a perfiet plare; the-thickress of the
reinforeing strips 21 baing suth: that tHey: will
remain firmly embedded in the filling 18 and will
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not be loosened by grinding and refinishing the
top surface or bed surface of the hone.

The device of the present invention may be
used not only as a magnetic hone or lap, but
also as a sthall magnetic chuck for holding small
work pieces while they are ground or otherwise
operated upon in a suitable machine tool. This
is especially the case in a home workshop or other
small shop where the expense of a regular com-
mercial magnetic chuck is -ordinarily not justi-
fied. The magnetic hone may be clamped to the
bed of the machine and the work may be placed
on the hone and held by the magnetism thereof.
To assist in holding the work against accidental
slippage over the surface of the hone, one of the
clamping strips 27 at the end of the hone may be
provided with an elongated vertical slot rather
than a round hole for the passage of the shank
of the screw 28, as indicated at 51 in Pigs. 3 and 4,
50 that when the screw 22 is loosened, the clamp-
ing bar 27 may be slightly raised to project a
little above the top surface of the hone, and then
may be clamped tightly in this position, thus
furnishing a projection or ledge at one end of
the hone to engage one end of the work placed
thereon and prevent slipping. A similar ledge or
brojection may be furhished along one side of
the hone, by means of a strip 53 having similar
elongated slots through which the serews 55 pass.
When using the device as a hone or lap, the strip
53 may be dropped down to be fiush with or
somewhat below the top surface of the hone, but
when using it as a magnetic chuck, the strip may
be raised up and then clamped in its raised po-
sition, to form a shoulder or projection along
one side of the hone, to contact with the work
and help to prevent the work from slipping over
the surface of the hone when it is being used
as a magnetic chuck.

It is seen from the foregoing disclosure that a
construction is provided which admirably fuifills
the above-mentioned objects of the invention. It
is to be understood that the foregoing disclosure
is given by way of illustrative example only, and
that without departing from the invention, the
construction may be varied within the scope of
the appended claims.

‘What is claimed is:

1. A hone comprising a body having g true sur-
face of predetermined shape, g magnet mounted
in said body and having polar ends close to said
surface, and a thin flexible layer of non-magnetic
material overlying and protecting said surface
and forming a working surface for contact with
an article to be honed, said article being pressed
against said working surface by the attraction of
said magnet, said pressure of said article when
attracted by said magnet serving fte press said
flexible layer into accurate conformity to the
shape of said true surface.

2. A hone comprising a generally rectangular
body, a U-shaped permanent magnet mounted
in said body with its ends substantially flush with
the top surface of said body, said top surface con-
stituting a true surface of predetermined shape,
a removable layer of non-magnetic material
overlying and protecting said top surface of said
body and forming a working surface for contact
with an article to be honed, said non-magnetic
material being flexible and being turned down
over opposite ends of said body, and clamping
members on opposite ends of said body for clamp-
ing said non-magnetic material in fixed position
on said body, the magnetic atiraction between
said magnet and a magnetic article being honed
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serving to.press such article against said flexible
working surface and to press said flexible work-
ing surface against said true surface so that said
flexible working surface has the correct shape
of said true surface.

3. A hone including a plurality of connected
units, each unit comprising a body of generally
rectangular shape and a magnet mounted within
said body with a polar end of the magnet sub-
stantially flush with the top surface of said body,
said top surface constituting a master surface of
predetermined shape, the body of each unit being
detachably connected to the bodies of the other
units with the top surface of each body forming
a smooth continuation of the top surface of the
body of an adjacent unit, and a thin layer of
flexible material overlying and protecting said
top surface of each body and forming a working
surface for contact with an article to be honed,
said article being pressed against said working
surface by the attraction of said magnet, and
serving to press said flexible material tightly
against sald master surface so that said flexible
material accurately assumes the shape of said
master surface.

4. A hone including a plurality of connected
units, each unit comprising a body of generally
rectangular shape and & magnet mounted within
said body with a polar end of the magnet sub-
stantially flush with the top surface of said body,
said top surface constituting a master surface of
predetermined shape, the body of each unit being
detachably connected to the bodies of the other
units with the top surface of each body forming
a smooth continuation of the top surface of the
body of an adjacent unit, and a single continu-
ous unitary sheet of flexible non-magnetic mate-
rial overlying the top surfaces of all the con-
nected units and forming s working surface for
contact with an article to be honed, the attrac-
tion between the magnets and a magnetic article
being honed on said flexible sheet serving to press
said flexible sheet against the master surfaces
of sald unit bodies so that said flexible sheet con-
stitutes a working surface having s shape accu-
rately corresponding to the shape of said master
surface.

5. A magnetic hone comprising g body having
an upper surface, a magnet mounted in said body
with one end of the magnet relatively close to
said upper surface, a relatively thin sheet of
material detachably mounted on said body in
overlying relation to said upper surface and
serving as a working surface for contact with
an article to be honed while said article is pressed
against said working surface by the attraction of
said magnet, clamping means for clamping said
thin sheet in fixed position on said upper surface,
and holding means shiftable from a position flush
with or below said upper surface, to a position
projecting above said upper surface along an edge
thereof, to assist in holding work against slipping
on said upper surface when said hone is used
as a magnetic chuck.

6. A construction as described in claim 5, in
which said holding means is composed at least
in part of said clamping means.

7. A magnetic hone comprising a body having
an upper surface and a cavity of substantia] size
extending downwardly from said upper surface,
a substantially U-shaped permanent magnet in
said cavity with its base downwardly and with
approximately parallel legs extending upwardly
and terminating in ends substantially flush with
said upper surface of said body, said magnet occu~
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pying less-than. the entire.voliime. of said cavity, a
filling. of. cast.material.in.said cavity. around said
magnet.and between the legs thereef to anchor
said magnet rigidly in said bod¥, and.strips of
non-maghetic. material harder. than said filling 5
sunk. into: the upper. surface of’ said fillihg. to
strengthen the upper surface.thereof. ,
MAXWELL R. EARGE.
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