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57) ABSTRACT 
Drilling fixture for a diminutive, elongated drill, in 
cluding a rotary driven drill holder for rotating said 
drill relative to a work-piece and reciprocable means 
for providing a relative reciprocal movement in an 
axial drilling direction between said drill and said 
work-piece. Stabilizing means is provided to stabilize 
the elongated drill against a whipping motion and 
comprises at least first and second drill support means 
mounted in axial alignment with respect to each other 
between said drill holder and said work piece for radi 
ally supporting said elongated drill along its axis. At . 
least one of said drill support means is movable along 
the axis of the drill to vary the axial spacing between 
said drill support means. 

20 Claims, 1 Drawing Figure 

  



N 
N i 
s 

PATENTED DEC26 1972 3,707,332 

INVENTOR 
FRED K. WOLF 

  



3,707,332 
1 

DRILLING FIXTURE FOR ADMINUTVE 
ELONGATED DRLL 

BACKGROUND OF THE INVENTION 

A diminutive, elongated drill is prone to develop a 
whipping motion when driven at an effective cutting 
speed relative to a work piece. One particular applica 
tion for these small drills is that of drilling small diame 
ter, deep flush holes in graphite electrodes used in elec 
trical discharge machines through which fluid is 
pumped for flushing out the formation of sludge. The 
drills are available in several diameters, ranging from 
approximately 0.0135 to 0.052 inch. Their length may 
vary from 4 to 6 inches. 
High speed and jerky feeds are two conditions that 

may cause a whipping motion. Of course, high speed is 
very desirable in order to minimize the drilling cost. 
Jerky feeds tend to bow the drill due to sudden end 
thrusts. 
The prevailing practice has been to ignore drilling 

cost and resort to a procedure of operating the drill at a 
speed which is just below the point at which the drill 
wound normally begin to “whip'. With respect to a 
jerky feed, this is something that the trade has at 
tempted to overcome by steady hands. 

Accordingly, it is an object of my invention to 
operate the drill at high speed, here a whipping action 
would normally occur, and then prevent the shipping 
action, whereby rapid drilling is achieved for reducing 
the drilling cost. 
Another object is to stabilize the elongated drill 

along its axis to prevent whipping. 
Another object is the provision of at least two drill 

supports for stabilizing the drill along its axis between 
the rotary drill holder and the work piece, wherein at 
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least one of the drill supports is axially movable along 
the axis of the drill to vary the axial spacing between 
the drill supports. 
Another object is to vary the axial spacing automati 

cally. 
Another object is to space at least two drill supports 

axially apart along the axis of the drill to provide an in 
terval therebetween and to reduce the extent of the in 
terval as the drilling progresses. 
Another object is the provision of reciprocable 

means for providing a relative reciprocal movement in 
an axial drilling direction between the drill and the 
work piece and of stabilizing the drill along its axis in 
response to the reciprocal movement. 
Another object is the provision of supporting the drill 

along its axis at the beginning of the drilling operation 
by at least two axially spaced apart drill supports and of 
reducing the extent that the drill supports are axially 
spaced apart as the drilling progresses. 
Another object is to adjustably feed the drill into the 

work piece by turning a micrometer and thereby avoid 
jerky feeding. 

SUMMARY OF THE INVENTION 

The invention constitutes a drilling fixture for a 
diminutive, elongated drill, including a rotary driven 
drill holder for rotating said drill relative to a work 
piece and reciprocable means for providing a relative 
reciprocal movement in an axial drilling direction 
between said drill and said work piece, said elongated 
drill possessing in proneness to develop a whipping mo 
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tion when driven at an effective cutting speed relative 
to said work piece, and stabilizing means to stabilize 
said elongated drill against said whipping motion, said 
stabilizing means comprising at least first and second 
drill support means mounted in axial alignment with 
respect to each other between said drill holder and said 
work piece for radially supporting said elongated drill, 
at least one of said drill support means being movable 
along the axis of said drill to vary the axial spacing 
between said drill support means. 
Other objects and a fuller understanding of the in 

vention may be had by referring to the following 
description and claims, taken in conjunction with the 
accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a view illustrating the structural and opera 
tive features of my invention, the diminutive drill being 
diagrammatically illustrated by a single line, which, of 
course, is still larger than the actual size of the drill; the 
line shading of the drawing has been applied only to the 
round parts, whereby they may be readily distinguisha 
ble from the flat surfaces. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As illustrated, my drilling fixture is adapted to 
operate a diminutive, elongated drill 10 relative to a 
work piece 11. In the illustration, the work piece may 
comprise a graphite electrode used in electrical 
discharge machines. The drill 10 may have a diameter 
residing in a range of approximately 0.0135 to 0.052 
inch. Its length may vary from 4 to 6 inches. Of course, 
larger drills may be used in my fixture, but the real 
problem arises when drilling small diameter, deep holes 
through which fluid may be pumped for flushing out 
the formation of sludge. Being diminutive in diameter, 
the elongated drill 10 is longitudinally flexible and thus 
tends to develop a whipping action when driven at an 
effective cutting speed. 
My drilling fixture, in general, may comprise, a base 

14, front and back upright members 15 and 16, a main 
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carrier 17, and a system of stabilizing drill support 
members, indicated generally by the reference 
character 18. The upright members 15 and 16 may be 
suitably fastened to the base 14 and are arranged to 
support two main guide rods 19 and 20 above the level 
of the base 14 and upon which the main carrier 17 may 
be slidably and reciprocably mounted, as indicated by 
the reversing arrows, for providing a relatively recipro 
cal movement in an axial drilling direction between the 
drill 10 and the work piece 11. The main carrier 17 is 
preferably arranged to reciprocate freely on the two 
main guide rods 19 and 20. Mounted in the main carri 
er 17 is a rotary drill holder 22 driven by an electric 
motor 23 connected to a supply source 24 and con 
trolled by a speed device 25. the reciprocal movements 
of the main carrier 17 may be limited in its forward 
direction (to the left) by an adjustable forward stop 27 
carried upon a rod 28 and in its rearward direction (to 
the right) by an adjustable rear stop 29 carried on the 
rod 28. The rod 28 extends freely through the main car 
rier 17 and has its front end fixedly connected to the 
front upright member 15. As illustrated, the work piece 
11 may be mounted in any suitable work holder 30 con 
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nected to the base 14, as illustrated by the dash-dot line 
49. 
The system of stabilizing drill support members 18 

comprise at least first and second drill support bushings 
32 and 33 carried respectively by cross-members 35 
and 36. The ends of the cross-member 35 are fixedly 
connected to a first pair of guide rods 37 and 38 which 
slidably extend through the main carrier 17, as well as 
through the rear upright member 16. Accordingly, the 
drill support bushing 32 carried by the cross-member 
35 may be reciprocably actuated relative to the main 
carrier 17 and also relative to the drill 10. The ends of 
the cross-member 36 are fixedly connected to a second 
pair of guide rods 39 and 40 which slidably extend 
through the main carrier 17, as well as through the rear 
upright member 16. The drill support bushings 33 car 
ried by the cross-member 36 may thus be reciprocably 
actuated relative to the main carrier 17 and also rela 
tive to the drill 10. The reciprocal movements of the 
pair of guide rods 37 and 38 may be limited in their 
rearward direction (to the right) by adjustable stops 43 
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and 44. Similarly, the reciprocal movements of the pair 
of guide rods 39 and 40 may be limited in their rear 
ward direction by adjustable stops 45 and 46. The 
reciprocal movements of the cross-member 36, which 
carries the drill support bushing 33, is limited in its for 
ward direction, when it engages the back side of the 
front upright member 15 and the reciprocal move 
ments of the cross-member 35, which carries the drill 
support bushing 32, is limited in its forward direction 
when it engages the back side of the cross-member 36. 
The front upright member 15 is provided with a drill 
support bushing 34 which is in axial alignment with the 
two drill support bushings 33 and 32, respectively car 
ried by the cross-members 36 and 35. 
The feed advancement of the drill 10 into the work 

piece 11 may be governed by a micrometer 47 suitably 
mounted on the side of the main carrier 17. The end of 
the micrometer 47 is adapted to engage the rear end of 
a micrometer stop rod 48 having its forward end ad 
justably connected to a side of the front upright 
member 15. 

In setting up the operation for drilling a deep hole 
into the work piece, the drill 10 is first mounted in the 
drill holder 22. The drill is mounted from the front side 
of the front upright member 15, through the stationary 
drill support bushing 34 and then through the two 
reciprocal drill support bushings 33 and 32. The ad 
justable stop 29, which limits the rearward movement 
of the main carrier 17, is then adjusted so that the drill 
10 protrudes from the front side of the stationary drill 
support bushing 34 for a distance of approximately one 
or two diameters of the drill. Next, the adjustable stop 
27, which limits the forward movement of the main car 
rier 17, is set to obtain the desired hole depth. The 
micrometer is set at zero depth and the micrometer 
stop rod 48 is set to contact the micrometer. The work 
piece 11 may now be clamped in the work holder 30 
and adjusted to a gap preferably of not more than four 
diameters from the front of the drill 10. The stops 43 
and 44 on the bushing guide rods 37 and 38 and the 
stops 45 and 46 on the bushing guide rods 39 and 40 
are set, whereby the spacing (interval) between the 
drill bushings 34 and 33 is about the same as the spac 
ing between the drill bushings 33 and 32, as well as the 
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4. 
spacing between the bushing 32 and the drill holder 22. 
The elongated drill 10 is thus supported substantially at 
even intervals along the axis thereof when the main car 
rier 17 is moved against the rear stop 29. The main car 
rier 17 is provided with wiper rings 53, 54, 55 and 56 
which respectively surround the bushing guide rods 37, 
38, 39 and 40 to provide a friction therebetween, 
whereby reciprocal movements of the main carrier 17 
are frictionally transmitted to the bushing guide rods 
for varying the spacing along the axis of the drill 10. 

In operation, the drill motor 23 is started and the 
speed may be set by the speed control device 25. With 
light forward hand pressure on the main carrier 17, the 
micrometer spindle is then revolved to allow the drill 
10 to advance into the work piece 11. At entry, a rela 
tively slow advance is preferable to allow the drillo 
start "on center". After the drill has been advanced for. 
a drilling distance of approximately four to eight 
diameters, it is retracted out of the work piece to clear 
the chips. The micrometer 47 remains unchanged dur 
ing retraction and the main carrier 17 is moved 
backwards until it engages the rear stop 29. The re 
entry of the drill in the hole may be advanced rapidly 
until the micrometer 47 again engages the micrometer 
stop rod 48. The drill is now in the same drilling posi 
tion as it was before retraction. For further drilling, the 
micrometer is revolved until the drill is advanced for 
another distance of approximately four to eight diame 
ters, after which it is again retracted to remove the 
chips. These drilling and retracting operations are re 
peated until the main carrier 17 engages the front stop 
27, which is the setting for the depth of the hole. In the 
drilling operation, when the micrometer 47 reaches the 
end of its travel (1-inch) the micrometer rod 48 is reset 
to a new position to permit the micrometer to operate 
again within the range of its travel for feeding the drill 
10 into the work piece. 

In my invention, the drill 10 may be repeatedly 
retracted from the work piece to clean out the chips. It 
is to be observed that upon each retraction of the main 
carrier 17 in a rearward direction against the rear stop 
29, the drill support bushings 32 and 33 are restored to 
their original positions. It is during the time when the 
main carrier 17 is being returned to its drilling position 
that the relative positions of the bushings may become 
axially varied. Thus, the spacing (interval) between the 
bushings 33 and 34 becomes less and less, by incre 
ments substantially equal to the previous drilling depth, 
upon each return advancement of the drill 10 into the 
work piece after cleaning. The interval continues to 
decrease until the bushing 33 engages the back side of 
the front upright member 15. As the drilling advances 
still deeper, the interval between the bushing 33 and 32 
starts to decrease, increment by increment, upon each 
return advancement of the drill 10 into the work piece 
after cleaning. The decrease continues until the bush 
ing 32 engages the backside of the cross-member 36. 
Now, the interval between the bushing 32 and the drill 
holder 22 starts to decrease upon each return advance 
ment of the drill 10 into the work piece after cleaning. 
It continues to decrease until the main carrier 17 en 
gages the front stop 27, which is the stop that deter 
mines the hole depth. It is to be noted that upon each 
return advancement of the drill into the work piece 
after cleaning, the spacing of the drill support bushings 
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along the axis of the drill become less and less until the 
hole depth is obtained and that upon each retraction of 
the main carrier 17 against the rear stop 29, the drill 
support bushings 32 and 33 are restored to their 
original positions. Accordingly, it is observed that when 
the drill 10 is retracted from the work piece during 
cleaning, the drill support bushings are substantially 
evenly spaced along the axis of the drill to prevent 
whipping of the drill, as would otherwise tend to occur 
since the drill is fully extended from the work piece. 
When the drill 10 is fully within the workpiece, there is 
little, if any, tendency for the drill to whip, since it is 
supported by the hole. My invention accommodates for 
this situation, because when the drill is returned into 
the work piece after each retraction, the spacing 
between the drill support bushings become axially com 
pressed, being a position of the bushings which may be 
characterized as a “collapsed' condition. When in the 
collapsed condition, the drill support bushings make 
room for the drill holder 22 to advance without inter 
ference from the drill support bushings. In my inven 
tion, the axial spacing of the drill support bushings is 
preferably achieved automatically in response to the 
reciprocal movements of the main carrier 17, but this 
achievement may be produced otherwise. The present 
disclosure includes that contained in the appended 
claims, as well as that of the foregoing description. 
Although this invention has been described in its 
preferred form with a certain degree of particularlity, it 
is understood that the present disclosure of the 
preferred form has been made only by way of example 
and that numerous changes in the details of construc 
tion and the combination and arrangement of parts 
may be resorted to without departing from the spirit 
and the scope of the invention as hereinafter claimed. 
What is claimed is: 
1. A drilling fixture for a diminutive, elongated drill, 

including a rotary driven drill holder for rotating said 
drill relative to a work piece and reciprocable means 
including carrier means for providing a relative 
reciprocal movement in an axial drilling direction 
between said drill and said work piece, said elongated 
drill possessing a proneness to develop a whipping no 
tion when driven at an effective cutting speed relative 
to said work piece, and stabilizing means to stabilize 
said elongated drill against said whipping motion, said 
stabilizing means comprising at least first and second 
drill support means mounted in axial alignment with 
respect to each other between said drill holder and said 
work piece for radially supporting said elongated drill, 
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rod means slidably supported on said carrier means for . 
carrying said at least one of said drill support means, 
and friction means between said rod means and said 
carrier means to reciprocably move said at least one of 
said drill support means in response to said reciprocal 
movement of said carrier means. 

2. The structure of claim 1, including stop means on 
said rod means to limit the travel thereof. 

3. The structure of claim 1, having micrometer 
means to adjustably feed said drill into said workpiece. 

4. The structure of claim 1, having stop means to 
limit the extent of the total depth of said drill in said 
work piece. 

5. The structure of claim 1, having means for axially 
spacing at least one of said drill support means from the 
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6 
other to provide an interval therebetween, and means 
responsive to said reciprocal movement to reduce the 
axial extent of said interval. 

6. The structure of claim 1, wherein the other of said 
drill support means is stationarily mounted between 
said drill holder and said work piece. 

7. A drilling fixture for a diminutive, elongated drill, 
including a rotary driven drill holder for rotating said 
drill relative to a work piece and reciprocable means 
including carrier, means for providing a relative 
reciprocal movement in an axial drilling direction 
between said drill and said work piece, said elongated 
drill possessing a proneness to develop a whipping mo 
tion when driven at an effective cutting speed relative 
to said work piece, and stabilizing means to stabilize 
said elongated drill against said whipping motion, said 
stabilizing means comprising at least first and second 
drill support means mounted in axial alignment with 
respect to each other between said drill holder and said 
work piece for radially supporting said elongated drill, 
first and second rod means slidably supported on said 
carrier means for respectively carrying said first and 
second drill support means, and friction means 
between said first and second rod means and said carri 
er means to reciprocably move said first and second 
drill support means in response to said reciprocal 
movement of said carrier means. 

8. The structure of claim 7 including stop means 
respectively on said first and second rod means to limit 
the travel thereof. 

9. The structure of claim 7, wherein said stabilizing 
means includes a third drill support means mounted in 
axial alignment with said first and second drill support 
means between said drill holder and said workpiece. 

10. The structure of claim 9, wherein said first and 
second drill support means are reciprocably movable 
along the axis of said drill in response to said reciprocal 
movement of said reciprocable means, and wherein 
said third drill support means is stationarily mounted. 

11. The structure of claim 9, including means for axi 
ally spacing said first drill support means from said 
second drill support means to provide a first interval 
therebetween and for axially spacing said second drill 
support means from said third drill support means to 
provide a second interval therebetween, and means 
responsive to said reciprocal movement to reduce the 
axial extent of said intervals. 

12. Drilling means for a diminutive, elongated drill, 
including a rotary driven drill holder for rotating said 
drill relative to a work piece, drill holder carrier means 
for carrying said drill holder, mounting means upon 
which said drill holder carrier means may be 
reciprocably mounted to provide a reciprocal move 
ment for reciprocably actuating said drill in an axial 
direction toward and away from said work piece, said 
elongated drill possessing a proneness, to develop a 
whipping motion when driven at an effective cutting 
speed relative to said work piece, stabilizing means to 
stabilize said elongated drill against said whipping mo 
tion, said stabilizing means including at least first and 
second drill support means disposed between said drill 
holder and said work piece for radially supporting said 
elongated drill, said first and second drill support 
means being mounted in axial alignment with respect to 
each other for radially supporting said elongated drill 
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7 
along the axis thereof with an interval therebetween, at 
least one of said drill support means including rod 
means slidably mounted on said drill holder carrier 
means and being disposed for reciprocal movement 
relative to the other, and yieldable means to 
reciprocably move said at least one of said drill support 
means relative to the other to vary the width of said in 
terval. 

13. The structure of claim 12, wherein said other of 
said drill support means is stationarily mounted 
between said drill holder and said work piece. 
... 14. The structure of claim 12, including stop means 
to adjustably vary the extent that said drill holder carri 
er means may be reciprocably actuated on said mount 
ing means. . 

15. The structure of claim 12, including adjustable 
stop means to vary the limits of the travel of said at 
least one of said drill support means. 

16. The structure of claim 12, including third drill 
support means disposed between said drill holder and 
said work piece for radially supporting said elongated 
drill, said third drill support means being mounted in 
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axial alignment with said at least one of said drill sup 
port means for radially supporting said elongated drill 
along the axis thereof with an axial space between said 
at least one of said drill support means and said third 
drill support means, said third drill support means 
being disposed for reciprocal movement relative to said 
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8. 
at least one of said drill support means, and second 
yieldable means to reciprocably move said third drill 
support means relative to said at least one of said drill 
support means to vary the width of said axial space. 

17. The structure of claim 16, wherein said second 
yieldable means is movable with said drill holder carri 
er means for actuating said third drill support means in 
response to said reciprocal movement of said drill 
holder carrier means. 

18. The structure of claim 16, wherein said third drill 
support means includes rod support means slidably 
mounted on said drill holder carrier means. 

19. The structure of claim 12, wherein said yieldable 
means is movable with said drill holder carrier means 
for actuating said at least one of said drill support 
means in response to said reciprocal movement of said 
drill holder carrier means. W 

20. The structure of claim 12, including stop means 
comprising first and second contact means, said first 
contact means being disposed to engage said second 
contact means, said first contact means being movable 
with said at least one of said drill support means and 
being disposed to limit the travel thereof upon engage 
ment with said second contact means, said yieldable 
means being inoperative to move said at least one of 
said drill support means upon said engagement of said 
first contact means with said second contact means. 
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