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This invention relates to diamond laps and to 
a method for making the same. ~ 
.An object of the inventionis to improve the 

wearing‘ qualities of the diamond laps thus pro 
} duced. , I 

In the accompanying drawings which illus- ’ 
trate our invention Fig. I is a perspective view 
of a diamond lap; ' > 

' Fig. II is a plan view of sheet metal carryin 
10 the diamond particles; _ ~ . 

Fig. III is an end view illustrating the assembly 
of such a sheet with a core; 

hating of" wire mesh with diamond particles; 
.Fig.~VI is ‘a detail sectional‘ view on-an .en 

larged scaleillustrating the ?xing of the dia 

Fig. VII is a diagrammatic sectional view illus 
tratingv the‘insertion of the diamond impreg 
nated mesh in the lap;,' ' ' 

, ~ Fig. vm isf'a view similar. to'Fig. IV illustrat 
' I 35 ing the insertion of adiamond carrying mixture'l' 

into the lap; 
' ‘Fig. IX‘ is a plan view of wire mesh impreg-v ' 
na'ted with diamond particles; . 

Fig. X7 is a plan view of a lap having a plural 
a0 ity of layers of diamond impregnated meshset 

into the body of the lap; . 
Fig. XI is a sectional view on the line XI-XI 

of Fig. X; - - 

Fig. XII is a plan view of a lap having diamond 
35 impregnated mesh applied as a surface layer 

thereon; and 
Fig. XIII -is a sectional view on the' line 

XIIL-XIII of Fig. XII. . 
In abrading devices such as laps which em 

40 ploy diamond particles as the, cutting agent to I 
do the abrading, the diamond particles are held 
or embedded in a material which gradually wears 
down as abrading proceeds. For the sake of 
economy the diamond particles should be ?rmly ' 

‘5 held until their useful life ends. If the diamond 
particles become loosened while their cutting 
qualities are not yet blunted, or while the par 
ticles are still of, considerable size, the ‘tool is 
used up too rapidly for economical operation. 

, 50 In accordance with our invention, we seem 
, bed the diamond particles-that vas the matrix 
in which they are embedded gradually wears 
down they are all held, from ?rst to last, with 
substantially the ‘same degree of tenacity. This 

‘5 means that a diamond particle of the samjesize , 

‘ Rockwell, which is the range Lof~hardness gen 
erally found suitable for diamond laps. 

and sharpness: is maintained‘ in operative -' posi~ 
tion for substantiallythe same length of time, _ 
no matter whether thisparticleis reached to 
wards the beginning or towards the end of the ' 
life of the abrading' tool as a whole. Q 
In Fig. I, wehave conventionally illustrated 

a diamond lap‘ such as‘ employed for grinding 
glass to a predetermined spherical surface. The 
body Ill ofthe lap is generally of copper or steel 
‘which is soft enough to wear down as the dia- I. 
mlond particles'become used up, but is durable 

v . enoughto provide {a suitable mounting for the 

Fig. IV is a diagrammatic sectional view'illus-v ._ trating the-insertionoff the. diamond carrying ' 

.15 metal into the body of the lap; - " ‘ - 
Fig. V is a plan view illustrating the impreg- ' 

particles so long as their useful cutting-‘life lasts. 
" In“accordance with our invention'we' form a 

' . multiplicity'ofdepressions in the‘ body l0, then :0 
insert abrasive carrying metal‘in these depres-s 

'. sions and soften~.the» inserted metal by heating, 
in this way ‘settlingutheiinserted metal into the 
depressions to form an integral part of the lap. 
In the particular embodiment of our inven- '9 

tion illustrated "in Figs,- II, III and IV, we use 
sheet copper for carrying the diamond particles. 
Fig. II is a plan‘ view showing the diamond par 
ticles which have been caused in any suitable 
fashion to ‘adhere to the face of the sheet cop- 3| 
per. ii. . . 

'We then fold the diamond carrying sheet of 
copper I I' about the core i2 of soft iron. This 
core is selected in suitable dimensions for wedg 
ing the sheet H in one of a multiplicity of kerfs 39 
I4 formed in the lap l0 as diagrammatically il 
lustrated in Fig. IV. It will be noted that the 
diamond particles are not dislodged from the 
sheet copper I'l during the inserting step because 
the particles are firmly held between the copperv ,5 

. and the soft iron core. 
The kerfs “are thus charged with the abra 

sive carrying metal; and the kerfs are preferably 
evenly distributed about the body of the lap so 
as to give a uniform grinding action. The lap 
is then heat vtreated under reducing conditions 
and raised‘’ to a temperature su?iciently high to 
soften ‘or meltv the 1 copper. It is desirable to 
carry on this heat treatment in a reducing at 
mosphere,‘ butreducing conditions can be ob- ‘5 
tained in other ways‘if found more desirable. 
The whole'isnthen quenched. from about 1500° to 
1600° F. to give the steel temper. The latter is 
then drawn to about 25 to 40 on the C. ,scale, 

treatment hardens the steel suiiiciently 
so that it does not‘wear down rapidly enough to 
release the diamond particles before their useful 
life (is ?nished. The diamond particles are em- .5 



2 
bedded in the copper which under the heat treat 
ment softens enough to ?ow in around them and 
forms a matrix of substantially uniform charac 
teristics from top to bottom of the kerf I l. 
The lap may be charged with diamond parti 

cles in other ways in accordance with our inven 
tion. For example, as illustrated in Fig. V, the 
diamond particles may be brushed over wire weshv 
l6, preferably of alloysteel wire which will resist 
softening at the temperature used for softening 
the copper. We select the mesh l6 according to 

‘ the size of the diamond particles, for instance, 

15 

70 

78 

100 mesh. When the diamond particles are 
brushed over the wire mesh, each of the inter 
stices receives a diamond particle so that these 
particles are quite uniformly distributed. 
We ?nd it advantageous to deposit a ?ash coat 

ing of copper over the alloy steel wire before the 
diamond particles are distributed in the inter 
stices. We then plate the diamond impregnated 
wire mesh with copper l'l, so as to ?x the dia 
mond particles in-the wire mesh in the manner 
illustrated in Fig. VI. The abrasive carrying 
mesh I6 is protected on one or both sides with 
sheet copper l8, then folded together in a~plu 
rality of layers to make up an insert l9, which 
is pushed intoa kerf M in the manner indicated 
in Fig. VII. 
The lap is then‘ heat treated under reducing 

conditions to melt or soften the copper, as set 
forth in connection with the ?rst embodiment of 
our invention. Here the wire mesh serves to hold 
the diamond particles from rising to the surface 
and thus becoming segregated, while the copper 
is in softened condition; and therefore the dia 
mond abrasive is uniformly distributed through-. 
out the kerf l4. When the copper hardens again 
the particles are embedded in a matrix which 
tenaciously holds the diamond particles as the 
lap is gradually worn away to expose the under 
lying particles of abrasive. The lap is quenched 
and drawn in the manner set forth in connec 
tion with the ?rst embodiment of the invention, 
to control the rate at which the lap wears away. 

Fig. VIII illustrates a further modi?cation ofv 
our invention in accordance with which a mix 
ture of diamond dust and copper or brass parti 
cles or chips is forced into each kerf 14. If a 
brass is used, we prefer to use a brazing brass. 
After the copper and diamond particles or brass 
and diamond particles have been carefully mixed, 
the mixture is forced into the kerfs H. The lap 
is then heat treatedunder reducing conditions 
to sinter the particles of metal together. In this 
sintering operation the diamond carrying metal‘ 
becomes moulded to the contour of the recess ll 
in which the metal is received. The body III 
of steel is then quenched and drawn in the man 
ner set forth in connection with the first em 
bodiment of our invention. 9 
Control of the heat treating temperature so 

as not to render the copper or brass liquid, but 
rather to sinter the metal particles together. 
makes it impossible for the diamond particles to 
segregate out of the metal during the heat treat 
ment. » 

A further modi?cation of our invention is illus 
trated in Figs. IX, X and XI; and here the body 
‘Illa of the lap is provided with an annular groove 
22 for receiving a plurality of layers of diamond 
impregnated mesh. One of the inserts 23 of dia~ 
mond impregnated wire mesh is shown in Fig. IX. 
We prefer to impregnate the wire mesh with the 
diamond particles and secure the particles in_ 
place by the aid of electrolytically deposited cop 

2,194,540 
per as described in connection with Figs. V and 
VI of the drawings. Here the wire mesh is in the 
shape of an annulus which is of such size as to 
?t into the groove 22. The successive layers of . 
impregnated wire mesh are separated by sheet 
copper 24, a sheet of copper being placed on top 
of a layer of mesh 23, then another layer of mesh, 
then another sheet of copper and so on until the 
groove 22 is ?lled. - 
The lap is then heat treated under reducing 

conditions and subsequently quenched and drawn, 
the practice set forth in connection with Fig. 
VII being followed. 
Instead of inserting the impregnated wire mesh 

in a depression, groove, or the like, as set forth‘ 
in connection with Figs. VII, and XI, we may 
apply the impregnated wire mesh to the surface 
of the lap which is used in abrading. Figs. XII 
and XIII illustrate this modi?cation ‘of our in 
vention. 
The diamond impregnated wire mesh is pre 

pared as set forth in connection with Figs. V, VI 
and VII. The wire mesh is in the shape of an an 
nulus and is applied to the rounded annular 
shoulder or rim 26 of the lap as illustrated in 
Fig. XIII. The edges of the annulus are pressed 
down so that the wire mesh conforms to the con 
tour of the shoulder and lies snugly against the 
surface thereof. The lap is then heat treated un 
der reducing conditions to melt or soften the 
copper as set forth in connection withthe pre 
ceding embodiments of our invention. As copper 
diffuses into steel below the softening point of 
the latter, an excellent bond is thus e?'ected be 
tween the'diamond impregnated wire‘ mesh and. 
the steel lap. This results in a surface ‘layer of 
abrasive in which the diamond particles are em 
bedded in copper, the latter being reinforced by 
steel wire mesh. Inasmuch as the diamond par 
ticles are disposed in the interstices of the wire 
mesh, the’ diamond particles are each in e?ect 
provided with a setting or mounting which affords 
ample support during the abrading operation un 
til the useful life of the diamond particles is spent. 

This latter is an important advantage from the 
point of view of economy. We have discovered 
that even with a matrix material which is par 
ticularly well adapted for retaining the diamond 
particles during grinding, the particles are in 
efficiently held if two or more of them are held 
in a single pocket. In other words, the matrix or 
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embedded material must completely surround ' 
each individual particle so that each has its own 
setting or pocket. The use of the wire mesh into 
which the diamond particles are brushed is par 
ticularly advantageous in insuring that the in 
dividual particles are spaced apart and each 
tenaciously held by its own setting. 
The procedure taught herein insures remark‘ 

able uniformity in the cutting operation through 
out the life of the abrading device, thus pro 
moting economical use of the diamond particles.. 
While we have illustrated and described certain 

embodiments of our invention, it will be under 
stood that the invention may ‘be otherwise em 
bodied and practiced within the scope of the fol; 
lowing claims. - 

We claim: 
1. In a method of producing an abrading de 

vice, the steps conslsting in forming a slot in' the 
device, dispersing abrasive particles among layers 
of metal softe'nable at a lower temperature than 
said slotted device, inserting said‘abrasive car 
rying layers of metal in a slot of said device, and 
softening the metal with heat after such insertion 
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so as to cause it to conform more nearly to the 
cross section of said slot. ' _ 

2. In a method of producing an abrading de 
vice, the steps consisting in forming a narrow de 
pression in the device, folding sheet metal to in 
clude abrasive particles and form an insert, 
placing said insert in the depression in said de 
vice, and softening the metal with heat after such 
insertion so as to cause it to conform substantial 

10 1y to the cross-section ‘of said depression. 

3. In a method of producing an abrading de 
vice, the steps consisting in slotting the device, 
clamping abrasive particles in folded sheet metal 
to form an insert, placing said insert in a slot in 
said device, and softening the metal with heat 
after such insertion so as.to cause it to conform 
substantially to the cross-section of said slot. 
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