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This invention relates generally to hand tools, and more 
particularly has reference to an electrically insulated hand 
tool, such as a screw driver. Although hereinafter the 
invention will be described specifically with reference 
to a screw driver, it will be understood that it is applicable 
with equal facility and to equal advantage to any of vari 
ous other hand tools. 
The problem of electrically insulating a hand tool is a 

continually recurring one in various fields of work. Elec 
tricians, particularly those who work on high voltage 
apparatus, must have insulated tools, to provide maximum 
safety. The mere provision of a handle of insulation 
material, such as plastic, is not sufficient in many in 
stances, and it has, accordingly, heretofore been proposed 
to enclose the shank of the tool in a comparatively thick, 
sleeve-like covering of electrically insulative material that 
will have high dielectric characteristics, and will not break 
down except at very high voltages. Such materials are 
Somewhat analogous to those used in electrically insulated 
conductors, and may include latex rubber, synthetic rub 
bers, plastics, and various resinous materials. 

It has been found, however, that the mere coating of 
the exposed portion of a shank of a tool with a material 
of the character stated is not sufficient to provide max 
imum safety. At the point at which the insulation cover 
ing abuts the inner end of the tool handle, there is no 
protection, and furthermore, the portion of the tool shank 
that is embedded in the tool handle is not covered by the 
Special insulation. Accordingly, other than the relatively 
minor insulating qualities of the handle itself, there is 
no protection at this location. 

In view of the above, it is proposed to provide an im 
proved hand tool, of the electrically insulated type, which 
Will provide far more protection than tools previously 
insulated. 

Another object is to so form the tool that not only 
will the exposed portion of the shank be covered with the 
Special insulation, but also, there will be a portion of 
said insulation continuing directly into the tool handle 
itself, with this portion being embedded in an epoxy resin 
of high electrically insulative qualities. In this way, it is 
proposed to eliminate completely the point at which elec 
trical insulation has heretofore not been provided, that is, 
the location at which the inner end of the insulative shank 
covering abuts the handle itself. 

Another object is to provide a tool of the character 
described that will be formed in a manner to insure to 
the maximum extent a firm embedding of the tool shank 
within the handle, in Such a way that the epoxy resin that 
surrounds the insulated inner portion of the tool shank 
will not work loose from either the shank or from adja 
cent portions of the handle. 
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inner end portion of the shank, which material will have 
so close an affinity to the material of the handle itself as 
to become, in effect, an integral part thereof when the 
manufacture of the tool is completed. m 
For further comprehension of the invention, and of the 

objects and advantages thereof, reference will be had to 
the following description and accompanying drawings, 
and to the appended claims in which the various novel 
features of the invention are more particularly set forth. 

In the accompanying drawings forming a material part 
of this disclosure: 

Fig. 1 is a longitudinal sectional view of a screw driver 
according to the present invention, shown partly in ele 
vation. 
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Fig. 2 is an enlarged, transverse section substantially 
on line 2-2 of Fig. 1, through the handle. 

Fig. 3 is an enlarged, transverse section on line 3-3 
of Fig. 1. 

Fig. 4 is an enlarged, transverse section on line 4-4 
of Fig. 1. 

Fig. 5 is an enlarged transverse section on line 5-5 
of Fig. 1, through the bit shank. 

Fig. 6 is an enlarged, fragmentary exploded perspec 
tive view in which the tool has been inverted, showing the 
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Yet another object, is to provide an electrically insulated 
tool as stated which will include various other important 
characteristics, will be adapted for utilizing any of vari 
ous resinous materials of high electrically insulative 
qualities, will be capable of manufacture at low cost, 
and will include a material that surrounds the insulated 
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manner in which the same is manufactured. 
Fig. 7 is an enlarged, fragmentary longitudinal section 

all view of a modification, 
Fig. 8 is a transverse section on line 8-8 of Fig. 7. 
Fig. 9 is a transverse section on line 9-9 of Fig. 7. 
Referring to the drawings in detail, a handle 0 formed 

of plastic material is externally configured in any desired 
manner, and for example can have deep, longitudinally 
'extending grooves 12 uniformly, angularly spaced about 
the circumference of and extending substantially the full 
length of the handle, to provide a good grip thereon. 
The inner end portion of the handle may be of reduced 
diameter and may have circumferentially extending ribs 
14, said series of ribs 4 merging at the inner extremity 
in an annular flange 16. 
An elongated axial recess 18 of the handle opens upon 

the inner extremity thereof, and snugly, fixedly engaged 
therein is the inner end portion of an elongated shank 
of a screw driver bit 20. Shank 20, adjacent its inner 
extremity, has diametrically opposed, longitudinally ex 
tending, anchoring fins 22 fixedly engaged in the material 
of the handle. 

In accordance with the invention, a frusto-conical or 
flaring recess or counterbore 24 is formed in the inner 
end of the handle, communicating with recess 18. At 
its inner end, counterbore 24 is of a diameter slightly 
greater than the diameter of bit shank 20, so that a 
sleeve-like covering 26 of electrically insulative material 
may extend within counterbore 24 fully to the inner end 
thereof. 
The covering 26 is of a material known in and of it 

Self, and in accordance with the present invention, and 
appreciable part of the length of said covering extends 
directly into the handle, being seated within counterbore 
24. 

Referring to Fig. 6, in the manufacture of the device, 
the handle is inverted as shown in Fig. 6 so that the 
counterbore opens upwardly. Then, liquid epoxy resin 
or a similar material of high electrically insulative quali 
ties and readily molded, settable characteristics, is poured 
into the recess 18 and counterbore 24, as for example 
from a container C. The container is illustrated merely 
diagrammatically, and the liquid resin would be poured 
into the recess from any suitable source. 

In any event, when the resin has been poured into the 
recess, the inner end portion of the bit shank is forced 
into the recess 18. As a result, the resin 28 will flow 
upwardly about the inner end portion of the shank, so 
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as to in effect line the bore 8, fully covering the handle 
embedded end of the bit shank. Movement of the shank 
to the recess 18 will cause some of the resin to be 
trapped in the inner end of the recess as shown in Fig. 1, 

... So as to provide even more of a bond between the shank 
and handle. The rest of the resin will flow about the 
inner end portion of the covering 26, within counterbore 
24, and excess resin will be wiped off or otherwise re 
moved. Then, the complete unit is put into an oven to 
Cure, and on hardening of the resin 28, a tool that is 
fully electrically insulated, and does not have any gaps 

...that are not covered by electrical insulation of high 
quality, will result. 

In Figs. 7-9, there is shown a modified construction, 
which basically is similar to that of the first form in 
respect to having a counterbore 24a of flaring charac 
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substantially completely enclosing the outer end portion 
and extending over part of the inner end portion, and a 
material of high electrically insulative qualities disposed 
within the handle and sealably encasing the part of the 
inner end portion of the shank that is enclosed by said 
covering, said recess of the handle extending axially 
thereof, the handle having a counterbore communicating 
with the recess, said material being disposed within said 
counterbore, said counterbore being of flared formation, 
said handle having diametrically opposed locking grooves 
communicating with the counterbore, for engagement of 
said material in the locking grooves, said handle having 
diametrically opposed longitudinal grooves formed in the 
wall of said recess, said material filling the last-named 
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teristics communicating with an axial bore 88 of a 
handle i3a. - 

in this arrangement, an even more effective lock of 
the tool shank within the handie is provided, with the 
locking action making use of the resin 28. The resin 28 
thus is firmly embedded both in the tool shank and in 
the handle, preventing loosening of the tool shank reia 
tive to the handle. Further, the arrangement preverits 
loosening of the resinous filler 28 itself. 
Accordingly, in this form of the invention there are 

diametrically opposed, narrow, deep grooves 32 commu 
nicating with counterbore 249. Further, covering 26a at 
its inner end has a spiralling groove 30 opening into the 
counterbore. Still further, the inner end portion of the 
bit shank has longitudinal grooves 34, in opposed rela 
tion to complementary grooves 36 formed in the wall of 
the recess 138 (see Fig. 8). 
The manufacture or assembly is carried out in the 

same way as in the first form of the invention. The 
resin 28 when poured into the counterbore and recess 
18, will fill the same, and will flow into the grooves 36 
and 32. When the bit shank is forced into the handle, 
the resin will extend, key fashion, within the communi 
cating grooves 34, 36, locking the shank to the handle 
(see Fig. 8) in cooperation with the fins 22a of the tool 
shank 26. Further, the resin will flow into the grooves 
32, locking the resin within the counterbore so as to 
prevent any accidental loosening of the same after curing. 

While I have illustrated and described the preferred 
eiibodiments of my invention, it is to be understood that 
I do not limit myself to the precise constructions herein 
disclosed and that various changes and modifications 
may be made within the scope of the invention as defined 
in the appended claims. 

Having thus described my invention, what claim as 
new, and desire to secure by United States Letters 
Patent is: 

1. An electrically insulative tool comprising a handle 
having a recess, a shank having an inner end portion 
engaged in said recess and having a work-engaging outer 
end portion projecting exteriorly of the recess, an elec 
trically insulative covering on said shank, said covering 
substantially completely enclosing the outer end portion 
and extending over part of the inner end portion, and a 
material of high electrically insulative qualities disposed 
within the handle and sealably encasing the part of the 
inner end portion of the shank that is enclosed by said 
covering, said recess of the handle extending axially 
thereof, the handle having a counterbore communicating 
with the recess, said material being disposed within said 
counterbore, said counterbore being of fared formation, 
said handle having diametrically opposed locking grooves 
communicating with the counterbore, for engagement of 
said material in the locking grooves. 

2. An electrically insulative tool comprising a handle 
having a recess, a shank having an inner end portion 
engaged in said recess and having a work-engaging outer 
end portion projecting exteriorly of the recess, an elec 
trically insulative covering on said shank, said covering 

grooves. 
3. An electrically insulative tool comprising a handle 

having a recess, a shank having an inner end portion 
engaged in said recess and having a work-engaging outer 
end portion projecting exteriorly of the recess, an elec 
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trically insulative covering on said shank, said covering 
Substantially completely enclosing the outer end portion 
and extending over part of the inner end portion, and a 
material of high electrically insulative qualities disposed 
within the handle and sealably encasing the part of the 
inner end portion of the shank that is enclosed by said 
covering, said recess of the handle extending axially 
thereof, the handle having a counterbore communicating 
with the recess, said material being disposed within said. 
counterbore, said counterbore being of flared forma 
tion, said handle having diametrically opposed locking 
grooves communicating with the counterbore, for engage 
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ment of said material in the locking grooves, said handle 
having diametrically opposed longitudinal grooves formed 
in the wall of said recess, said material filling the last 
named grooves, said shank having longitudinal grooves 
in confronting, communicating relation to the grooves 
formed in the wall of the recess, whereby said material 
will extend key fashion within the confronting grooves 
of the shank and handle. 

4. An electrically insulative tool comprising a handle 
having a recess, a shank having an inner end portion en 
gaged in said recess and having a work-engaging outer 
end portion projecting exteriorly of the recess, an elec 
trically insulative covering on said shank, said covering 
Substantially completely enclosing the outer end portion 
and extending over part of the inner end portion, and a 
material of high electrically insulative qualities disposed 
Within the handle and sealably encasing the part of the 
inner end portion of the shank that is enclosed by said 
covering, said recess of the handle extending axially 
thereof, the handle having a counterbore communicating 
with the recess, said material being disposed within said 
counterbore, said counterbore being of flared formation, 
said handle having diametrically opposed locking grooves 
communicating with the counterbore, for engagement of 
said material in the locking grooves, said handle having 
diametrically opposed longitudinal grooves formed in the 
Wall of said recess, said material filling the last-named 
grooves, said shank having longitudinal grooves in con 
fronting, communicating relation to the grooves formed 
in the Wall of the recess, whereby said material will 
extend key fashion within the confronting grooves of 
the shank and handle, said covering having an external 
groove opening into communication with the counter 
bore, for engagement of said material in said external 
groove of the insulative covering of the shank. 

5. An electrically insulative tool comprising a handle 
having a recess, a shank having an inner end portion 
engaged in Said recess and having a work-engaging outer 
end portion projecting exteriorly of the recess, an elec 
trically insulative covering. on said shank, said covering 
Substantially completely enclosing the outer end portion 
and extending over part of the inner end portion, and a 
material of high electrically insulative qualifies disposed 
within the handle and sealably encasing the part of the 

- 

  



2,899,996 
5 

inner end portion of the shank that is enclosed by said 
covering, said recess of the handle extending axially 
thereof, the handle having a counterbore communicating 
with the recess, said material being disposed within said 
counterbore, said counterbore being of fared formation, 
said handle having diametrically opposed locking grooves 
communicating with the counterbore, for engagement of 
said material in the locking grooves, said handle having 
diametrically opposed longitudinal grooves formed in the 
wall of said recess, said material filling the last-named 
grooves, said shank having longitudinal grooves in con 
fronting, communicating relation to the grooves formed 
in the wall of the recess, whereby said material will ex 
tend key fashion within the confronting grooves of the 
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shank and handle, said covering having an external groove 
opening into communication with the counterbore, for 
engagement of said material in said external groove of 
the insulative covering of the shank, said last-named 
groove being extended spirally about said covering. 
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