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ABSTRACT 0F 'THE DISCLOSURE 

A device for determining when a cutting tool is in con 
tact with a surface consisting of a pivoted rod with a tool 
holding structure thereon whereby pivotal motion can only 
occur when the cutting tool is not in contact with the 
surface. A displacement indicator engages the rod at the 
end opposite the pivot point to detect pivotal motion. 

SUMMARY 

The invention presents a means for determining a con 
dition of initial contact between a tool and a surface 
wherein essentially zero force exists. The Icondition is 
capable of determination within better than 0.0001” While 
the construction is suñ‘iciently rugged to permit forces 
appropriate to extend applications. 

It is desirable to have a means of precisely determining 
a condition in which contact is just made between a rigid 
surface and an edge which may be part of a cutting tool. 
Thus it is sometimes desired to iix this point as the con 
dition of zero force between the edge and the surface, 
in mutual contact, as a preliminary to the study of a sur 
face hardness characteristic of material which may be a 
nonconductor of electricity, said material being placed 
between the surface and the tool. In this case, the zero 
force contact point, to be determined, becomes that be 
tween the inserted material and the tool. 
The present invention gives a means of doing this 

wherein an economic indicator is used in a fashion to per 
mit a displacement of less than1l000l” from mutual con 
tact to be easily observed, while‘ßthe determination of the‘ 
contact point does not require any delicacy of handling 
such as might be expected in such usage. 
The system is capable of rugged use with no damage 

to the sensitive indicator. It will be better understood 
with reference to the `figures while taking account of the 
fact that the principles of the invention are intended to in 
clude obvious variation. 
FIG. 1 is a schematic elevation according to the pre 

ferred embodiment of the invention; 
FIG. 2 is a schematic side elevation partially in sec 

tion showing the screw mechanism. 
In FIG. 1 there is shown a rigid plate 4 which mounts 

a support 3 for a pivot point 1 |which is bearing mounted 
in 3 for minimum friction. The rod 2, rectangular in this 
usage, is mounted olf of 1 in a fashion to permit its 
small angular rotation around the pivot point. The frame 
5 is mounted on 2 by the screws 21 and 22 and 5 permits 
insertion of a tool 20 through a hole at 6, this tool being 
held in position with respect to the frame by a collar 9 
which is attached to the tool by screw 10. The collar 9 
consists of a rectangular plate extending beyond screw 11, 
(FIG. 2), while a clearance hole through 9 permits free 
passage of 11 through it. The head 13 of 11 maintains 
contact with the upper surface of 9 while the spring 8 
pushes between the frame and 9 to insure this contact, 
this spring being around the upper portion of the tool 20 
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as shown in FIGS. 1 and 2. Screw 11 drives up or down 
in the frame 5 as shown. in FIG. 2. 
At one end of the rigid plate 4 there is mounted a sup 

port 16 for a displacement indicator 17 whose linger 18 
contacts the upper edge of the rod 2 at the end remote 
from the pivot point. The rod 2 has a slot 25 into which 
the rod 19, mounted on 16, can ‘be inserted, and this slot 
is dimensioned to permit a loose fit of 19 in it. 
On the other end of 2 there is inserted a threaded rod 

15 on to which a weight 14 is mounted in a fashion to per 
mit balancing all of the ñxed members to the right of the 
pivot point by the positioning of 14. In practice this bal 
ance is obtained with rod 19 contacting 2 in the upper 
portion of slot 2S at 26. 

In this initial balanced position the tool 20 is up away 
from the surface of 4, or any material on it, and the 
point of contact is obtained by intermittent turning of the 
head 13 of 11, FIG. 2, to advance the tool toward the 
surface to be contacted. Following each turn of 13, a 
slight pressure is applied at the point 24 on its top and 
each pressure causes a significant deflection of the indi 
cator 17, due to transmission through frame 5 to rod 2. 
However, at the point where contact is made there is no 
longer any displacement transmitted to 17 and no dis 
placement appears on the indicator. The head 13 can be 
backed olf slightly to again obtain a displacement by press 
ing at 24 and then turned to the very sharply discernible 
point of the start of no displacement. This is the desired 
point. 

I have used an indicator with divisions at every 0.0005” 
and a standard thread screw of 18 threads per inch where 
by it is readily possible to adjust the wide knurled head 
13 to .better than 0.0001” on the indicator iinger 18. Since 
the indicator is located farther from the pivot point than 
the frame 5, the observed displacement is greater than 
that at the contact point of interest. 
What is claimed is: 
1. In combination, a pivot point, a rod capable of angu 

lar motion with respect to said pivot point, a means 
whereby said pivot point is held in fixed vertical loca 
tion with respect to a rigid plate, a frame mounted in a 
fixed position on said rod, a means for mounting a tool 
in said frame, a means for adjusting the position of said 
tool with respect to said frame, said adjustment being 
toward or away from said rigid plate by the turning of 
a screw, a means for balancing said rod, frame and tool 
about said pivot point, an indicator mounted on said rigid 
plate, said indicator having a displacement measuring 
finger contacting said rod near the end thereof whereby 
displacement of said rod about said pivot point is indi 
cated. ' 

2. The combination set forth in claim 1 and including 
a slot in the end of said rod into which a second rod can 
be loosely projected, said second rod being mounted on 
the indicator mounting. 
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