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Emil S. Meier, Mountain View, Calif.
(1573 Peacock Ave., Sunnyvale, Calif. 94086)
Filed Mar. 30, 1967, Ser. No. 626,995
16 Claims. (Cl, 74—50)

ABSTRACT OF THE DISCLOSURE

A hand-drill attachment for converting rotary motion
into reciprocating motion in which a reciprocating slide
member is actuated by an adjustable eccentric cam which
is directly and positively coupled to one drive shaft en-
gageable to the hand-drill shaft and indirectly and through
a friction means coupled to another drive shaft engageable
to the hand-drill shaft. The reciprocating slide member
includes clip-on means for holding sandpaper and a fasten-
ing means for holding saw blades, hammers or the like. A
handle means supports the hand-drill on the attachment
and provides means for conveniently handling the com-
bination.

BACKGROUND OF THE INVENTION
Field of the invention

This invention relates to an attachment for power tools
and for converting rotary motion to reciprocating motion
and, more particularly, to a reciprocating hand tool at-
tachment for hand-drills.

Description of the prior art

Many types of reciprocating hand tool attachments for
hand-drills are known today as evidenced by the disclo-
sures of U.S. Letters Patent 2,307,174, 1,951,170, 2,282,-
728 and 2,713,271, to name only a few. Each of these
prior art hand-drill attachments has been found wanting
in one or more respects which include such factors as the
absence of any means to adjust the length of the recipro-
cating stroke, the absence of any means to change the
reciprocating speed, and the absence of any means to
change from a direct connection such as a gear train to
an indirect connection with a friction drive, or vice versa.
Further, combining the hand-drill with the attachment
produced a structure which was found wanting from the
point of view of ruggedness and convenience in handling
the same for applying the reciprocating tool to a work-
piece.

It is therefore a primary object of this invention to
provide a reciprocating hand tool attachment for hand-
drills which overcomes each of the aforementioned
deficiencies.

It is another object of this invention to provide an at-
tachment for a hand-drill which is powered by the rotating
hand-drill shaft and which effectively drives reciprocating-
1y operable hand tools.

It is still another object of this invention to provide an
attachment for hand-drills for reciprocating a slide mem-
ber to which reciprocatingly operable tools may be at-
tached, and which is capable of being operated in at least
two different reciprocating speed modes.

It is a further object of this invention to provide an
attachment of the type described having one direct or
positive coupled drive, and one indirect or friction coupled
drive.

It is still a further object of this invention to provide
an attachment of the type described which includes means
to securely support the hand-drill on the attachment and
which also allows the resnltant combination to be con-
veniently handled by an operator.
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It is a still further object of this invention to provide
an attachment of the type described which includes pro-
visions for reciprocating the slide member in at least two
different reciprocating speed modes, and for continuous
adjustability of the length of the reciprocating stroke over
wide limits.

It is also an object of this invention to provide an at-
tachment for a hand-drill which may be quickly and easily
attached to the hand-drill, and which includes a recipro-
cating slide member having means for securely holding
reciprocally operable hand tools such as saws, files, ham-
mers, sandpaper and the like, and which may be operated
at more than one speed and at any desired length of
stroke, and which includes a friction coupling for one
speed to prevent damage to the hand-drill when the re-
ciprocating tool locks to the workpiece or, in the alter-
native, to prevent damage to the workpiece under such
circumstances.

SUMMARY OF THE INVENTION

Briefly, in the preferred embodiment of this invention,
a housing is provided to which the hand-drill may be
fastened by a handle means which also serves as a con-
venient handle by which the combination of the attach-
ment and the hand-drill may be handheld. The housing
slidably supports a slide member to which the various
reciprocally operable tools may be attached. The housing
also includes two rotatably mounted pulleys which are
operatively connected by a friction belt and which have
contro] shafts projecting out of the housing for engage-
ment with the chuck of the hand-drill. One of the pulleys
carries a cam whose eccentricity is adjustable and which
engages a slot in the slide member to reciprocate the same
in a direction of motion which is perpendicular to the
pulley axis. By connecting the hand-drill to the cam
carrying pulley, a direct drive is provided, and by con-
necting the other pulley to the hand-drill a friction drive
is provided. By making the pulleys of different diam-
eters, a different reciprocating speed is provided in ac-
cordance as to whether the hand-drill is connected to the
larger or the smaller pulley, and by varying the ec-
centricity of the cam the length of the reciprocating stroke
is varied.

Further objects and advantages of the present inven-
tion will become apparent to those skilled in the art to
which the invention pertains as the ensuing-description
proceeds.

The features of novelty that are considered character-
istic of this invention are set forth with particularity in
the appended claims. The organization and method of
operation of the invention itself will best be understood
from the following description when read in connection
with the accompanying drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a view of the hand-drill attachment of
this invention in cross section and the handle means and
hand-drill in elevation;

FIGURE 2 is a view taken along line 2—2 of FIG-
URE 1;

FIGURE 3 is a view taken along line 3—3 of FIG-
URE 1;

FIGURE 4 is a reduced plan view of a suitably shaped
piece of sandpaper which may be utilized in connection
with practicing the present invention;

FIGURE 5§ is a view taken along line 5—5 of FIG-
URE 1; and

FIGURE 6 is a view taken along line 6—6 of FIG-
URE 3.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, in which like reference
characters designate like parts, there is shown a hand-
drill attachment 16 including housing 12 having a sub-
stantially horizontally disposed upper surface 124 and a
slide member 16 horizontally slidably carried by the
housing. Housing 12 has a generally inverted U-shaped
cross section comprising two downwardly disposed side
plates 12b and 12¢ and a top plate 124 integrally join-
ing the side plates. The facing inner surfaces of side
plates 12¢ and 12d are identified as surfaces 12¢ and 12f.

Slide member 16 is of generally rectangular cross sec-
tion having an upper surface 16a, a lower surface 164
and a pair of side surfaces 16c and 164 as best seen in
FIGURE 6. The lower corners of slide member 16 fur-
ther include a pair of horizontal and outwardly extend-
ing lips 16e and 16f which respectively overlap the end
surfaces of side plates 125 and 12c¢ for sliding contact.
Similarly, surfaces 12e¢ and 16¢, and surfaces 12f and
16d, are in sliding contact, respectively.

There are further provided oppositely aligned V-
shaped longitudinal grooves 12g and 167 in slidingly dis-
posed surfaces 12e¢ and 16c, and oppositely aligned V-
shaped longitudinal grooves 124 and 16; in slidingly dis-
posed surfaces 12f and 164 which respectively form
substantially rectangular channels. Nylon bearing rods
20a and 20b are respectively inserted into the rectangular
channels, and form a retaining bearing allowing slide 16
to slide within housing 12 in a direction parallel to its
direction of elongation. Nylon bearing rods 204 and 2056
may be retained against motion with respect to housing
12 by retaining screws 22a and 225 which are disposed
in corresponding threaded openings in side plates 124
and 125, respectively, and are provided with a pointed
leading edge to engage the nylon bearing rods.

Inside the rectangular space within housing 12 are a
first pulley 30 and a second pulley 32 whose peripheral
surfaces are shaped to accommodate a belt 34 which
passes operatively over both pulleys. Pulley 30 has a
central drive shaft 302 which is integrally connected to
pulley 30 through a bearing hub 305. Hub 305 is rotata-
bly journalled within a bearing sleeve 36 press fitted into
top plate 124 and a retainer ring 38 may be slipped over
the end of hub 30b to retain puiley 30 against axial
displacement.

Similarly, pulley 32 has a central drive shaft 32a
which is integrally conmected to pulley 32 through a
bearing hub 32b. Hub 325 is rotatably journalled with a
bearing sleeve 37 press fitted into top plate 124, and a
retainer ring 39 may be slipped over the end of hub
32b to retain pulley 32 against axial displacement.

Pulley 30 is further provided with a horizontally ex-
tending T-shaped slot 42 which extends part way through
the pulley. A cam means 44, having its upper end por-
tion of also a T-shaped configuration to engage slot 42,
is carried by pulley 36 to extend downwardly and is
positioned eccentrically with respect to the pulley axis.
The lower end portion of cam 44 is of generally cylindri-
cal shape to engage an elongated slot 46 which extends
part way into slide 16 having a direction of extension
which is perpendicular to the direction of sliding mo-
tion. In other words, the direction of extension of slot
46 is perpendicular to the direction of extension of V-
shaped channels 16; and 16;j.

The structure so far described is a means for converi-
ing rotary motion applied to one of the two drive shafts
30a and 324 into reciprocating motion of slide 16. When
rotary motion is applied to drive shaft 30a, a direct
coupling to slide member 16 is provided, and when ap-
plied to drive shaft 324, a frictional element in the
form of friction belt 34 is interposed therebetween in
the coupling to slide member 16. If the diameter of
pulley 32 is selected to be larger than pulley 30 as shown,
it is readily seen that a friction coupling is provided for

(=13

10

20

30

40

55

60

G5

70

4

operation in the fast reciprocating- mode. This is as it
should be since for sawing and filing operations, which
are generally conducted at a slow reciprocating speed, a
direct and positive coupling is desirable, and for sanding
and hammering operations, which are generally con-
ducted at a fast reciprocating speed, an indirect fric-
tion coupling is desirable.

It is further seen from the arrangement so far de-
scribed that the “throw™ or length of the stroke is a
function of the eccentricity of cam 44 with respect to
the axis of pulley 30. For greater utility of the attach-
ment of this invention, cam 44 is provided with con-
tinuously variable means in the form of a threaded bore
48 and a thrust and clamping screw 50 disposed therein
by which the position of cam 44 may be adjusted. To
provide access means for clamping screw 50, an access
opening 52 is provided in slide 16 whereby a tool, such as
an Allen wrench, may be inserted into the head of clamp-
ing screw 50 to loosen the same to change the degree of
eccentricity of cam 44. Clamyp screw 50, when tightened,
clamps against the facing portion of key slot 42 to firmly
secure cam 44 to pulley 30.

Referring now particularly to FIGURE 1, there is also
shown a conventional hand-drill 60 having a conven-
tional Jacobs chuck 62 for engaging either one of drive
shafts 304 or 32q. Since the direction of reciprocating mo-
tion of slide 16 of this invention is at right angles to the
axis of the rotating hand drill spindle, handle means 64
is provided whereby an operator can conveniently grasp
the combination formed by hand-drill 68 and attachment
10 for operating the reciprocating tool. Handle means
64, as best seen in FIGURE 2, includes a lower portion
comprising a pair of legs 64a and 64b adapted to engage
upper surface 12a to which the legs may be fastened
by fastening means such as screws 66 which engage cor-
responding threaded openings 68a, 685 or 68c and 684
in top plate 12d. Openings 682 and 68b are positioned
for chuck alignment with drive shaft 382 and openings
68c and 68d are positioned for alignment with drive
shaft 32a. Even though screws 66 are shown of the Allen
head type, it is to be understood that other means of
fastening legs 644 and 645 to housing 12, including quick
connect and disconnect means, may be employed. Han-
dle means 64 further includes an upper portion compris-
ing a hand-drill engagement means in the form of a
spacer member 64c whose inner surface conforms to
the outer surface of hand-drill 6¢ and having connected
thereto the ends of a band 644 which may be tightened
around the body of hand-drill 60 by a conventional band
tightening means 64e. It should be noted at this point
that handle means 64 not only provides a convenient
operator’s grip, but also a means whereby a secure com-
bination between handle-drill 60 and attachment 18 is ef-
fected. More particularly, handle means 64 is clamped to
hand-drill 60 and includes means which are disposed
and dimensioned to effect a proper coupling alignment
of the hand-drill chuck with a selected pulley shaft. Fur-
ther, hand means 64 is easily engaged and disengaged by
Ioosening screws 66 for the purpose of shifting hand-
drill 69 from drive shaft 324 to drive shaft 304 and vice
versa when a change of reciprocating speed is desired.
Instead of utilizing two pulleys, it is readily understood
that three or more pulleys may be advantageously em-
ployed in case additional speeds are desired. These ad-
ditional pulleys may be gear connected or belt connected
to the primary pulley 30.

Slide 16 is provided with various means to engage
reciprocally operable tools. A pair of clamps 70a and
70b are fastened to opposite ends of surface 164 to pro-
vide a means to hold a piece of sandpaper 72 (such as
shown in FIGURE 4) in place along the bottom sur-
face of slide 16. For best operation, an elastic material
such as foam rubber 74 may be interposed between
lower slide surface 165 and sandpaper 72. A horizontally
extending bore 76 passing through end surface 16g of
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slide 16 is dimensioned for engaging reciprocating tools
such as illustrated saw 78 or some other tool such as
a file or a hammer. These tools may be securely fastened
to slide member 16 by means of fastening screws 80a
and 80b in corresponding threaded openings extending
through slide surface 165. Some tools, such as a ham-
mer (of the general form employed in pneumatic ham-
mers), need only be securely held in place during the
working (forward) stroke and require only a small re-
tention force during the backward stroke. For such ap-
plications, the tool may be placed into contact with end
face 76a which will take the full force of the impact
during the working stroke, and a ball 82, spring loaded
in opening 76 by a spring 83, may be used to engage
a spherical recess in the shaft of the hammer to hold the
same in place during the return stroke.

There has been described hereinabove an attachment
for a hand-drill for driving reciprocating tools in at least
two selected reciprocating speeds. The attachment of this
invention makes it possible to utilize a direct drive for
slower reciprocal motion and a friction drive for faster
reciprocatory motion and for those applications where
a friction drive is more suitable. Further, means are pro-
vided for continuously adjusting the length of the stroke
of the reciprocating motion to suit the particular appli-
cation. Finally, handle means are provided for securely
fastening the attachment to the hand-drill and for pro-
viding, at the same time, a convenient handle means for
an operator by which the combination may be held for
operation.

While the above detailed description has shown, de-
scribed and pointed out the fundamental novel features
of the invention as applied to various embodiments, it
will be understood that various omissions and substitu-
tions and changes in the form and details of the device
illustrated may be made by those skilled in the art, with-
out departing from the spirit of the invention. It is the
intention, therefore, to be limited only as indicated by
the scope of the following claims,

‘What is claimed is:

1. An attachment for hand-drills for driving recipro-
catory tools comprising:

a housing having a substantially horizontally extend-
ing upper surface and including a first and second
handle connection means;

first and second pulleys rotatably mounted within said
housing and having vertically disposed central drive
shafts extending through said housing for projection
above said upper surface, said first pulley including
a downwardly extending cam means mounted eccen-
trically with respect to the axis of its drive shaft;

a friction belt operatively connecting said first and
second pulleys; _

handle means including first fastening means for en-
gaging one of said handle connection means and
second fastening means for engaging the hand-drill,
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said handle means being dimensioned such that when
engaging said first handle connection means the
chuck of the hand-drill is in axial coupling align-
ment with the central drive shaft of said first pulley
and when engaging said secon¢ handle connection
means is in axial coupling alignment with the cen-
tral drive shaft of said second palley; and

a slide member horizontally slidably supported by said

housing and including cam follower means engaging
said cam means and tool engagement means for
attaching a reciprocatory tool thereto,

2. An attachment in accordance with claim 1 further
including means associated with said first pulley and said
cam means for adjusting the eccentricity of said cam
means,

3. An attachment in accordance with claim 1 in which
said cam follower means comprises an elongated slot in
said slide member having a direction elongation-substan-
tially perpendicular to the direction of motion of said
slide member.

4. An attachment in accordance with claim 1 in which
said handle means includes a hand grip for hand holding
the hand-drill and attachment combination.

5. An attachment in accordance with claim 2 in which
said housing includes a pair of spaced end facing vertical
side surfaces and in which said slide member includes
a pair of side surfaces immediately adjacent the side
surfaces of said housing, each of said side surfaces in-
cluding an elongated groove which are disposed such
that the groove is immediately adjacent side surfaces to
form a channel.

6. An attachment in accordance with claim 5 further
including an elongated bearing rod disposed in each of
said channels.

7. An attachment in accordance with claim 2 in which
said slide member includes a pair of clips disposed ex-
teriorly of its lower horizontal surface for holding sand-
paper means in operative position,

8. An attachment in accordance with claim 2 in which
said slide member includes a horizontal bore in its end
face for holding the handle portion of a reciprocally
operable tool.

9. An attachment in accordance with claim 8 in which
a fastening means is associated with said bore to secure
the tool handle portion to said slide member.

10. An attachment in accordance with claim 9 in which
said fastening means comprises a spring loaded ball.
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