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plurality of screwdriver bits are slidably arranged
one in each channel. A plurality of elongated sliding
means are arranged one in each channel to reciprocally
slide the bit between a retracted position and an
extended  position. The sliding means are pivotably
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A multiple bit screwdriver having an elongated housing with a plurality of longitudinal channels, each channel having a
longitudinal slot opening the channel to an outer surface of the housing. A plurality of screwdriver bits are slidably arranged one
in each channel. A plurality of elongated sliding means are arranged one in each channel to reciprocally slide the bit between a
retracted position and an extended position. The sliding means are pivotably attached to the bit and has a manipulation means
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ABSTRACT

A multiple bit screwdriver having an elongated housing with a plurality of longitudinal
channels, each channel having a longitudinal slot opening the channel to an outer
surface of the housing. A plurality of screwdriver bits are slidably arranged one in each
channel. A plurality of elongated sliding means are arranged one in each channel to
reciprocally slide the bit between a retracted position and an extended position. The
sliding means are pivotably attached to the bit and has a manipulation means
protruding from the channel via the slot. Further, a bit clamping unit is securely attached
to a forward end of the screwdriver. The bits may protrude through a central through
hole in the clamping unit when in the extended positiocn. The clamping unit has a
plurality of locking elements arranged in cutouts, and a sleeve arranged to reciprocally
slide over the clamping unit between a forward position and a rearward position biased
by a spring towards the forward position. The sleeve clamps the locking elements to
lock the bit when in the extended position and frees the locking elements when the
sleeve is in the rearward position, to allow the hit to be slid to the retracted position
inside the screwdriver.
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MULTIPLE BIT SCREWDRIVER

The invention relates to a screwdriver having multiple bits selectable for use one at the
time and the bits being stored inside a handie of the screwdriver.

In the past, different approaches have been tried to provide screwdrivers having a
plurality of bits accessibly stored in a housing of the screwdriver, the housing generally
also serving as the screwdriver gripping handle.

US 3,750,729 (Lemieux) shows a multiple driver tool having a chamber for holding a
plurality of screw drivers. Each driver has a guided slide, by means of which the driver
can be selectively moved to a passage extending away from an end of the chamber.
Guide means in the chamber directs each driver towards and into the passage during
movement of that driver. Each driver is long enough, that when in the passage, it
projects beyond the end of the tool. Each driver is attached to a flexible actuator, which
can be used to slide the driver from a stored position, inside the tool, to an extended
position, where the tip of the driver protrudes outside the tool. In the extended position,
wings arranged at the sides of the driver engage slots in the tool housing, to provide a
torque transfer from the tool to the driver. Simultaneously, the driver is held in the
extended position by a spring biased pin latch engaging a groove in the driver. The user
of the tool has to release the pin latch, by pressing a lever disengaging the pin latch
fromthe groove, to slide the driver back into the retracted position. The drivers (bits) are
required to have the specially shaped groove (with a stepped surface to catch on the
pin latch) and the torque transfer wings, making it necessary to manufacture drivers that
are non-standard and therefor more expensive. The latch mechanism, with its lever
operated latch pin, is also seemingly fragile.

US 5,325,745 (Koehler) shows a hollow screwdriver housing with a handle portion at
the rear of the housing. The front of the housing is open and individual screwdriver bits
are slidable back and forth from a stored position angularly located inside the housing
in a retracted position, to a in-use position where a hexagonal end of the screwdriver
bit is held by a central column attached to the handle and where the working tip of the
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screwdriver bit extends outside the housing. Each bit has an actuator attached to it, the
actuator extending through an opening in the housing. The bit may be moved from a
storage position inside the handle by pressing the pre-selected actuator, moving the bit
outside of the open end of the housing, holding the actuator down and retracting the bit
to engage a recess of the central column. The substantially long-reaching bit is held by
the recess only, for both torque transfer and lateral support. The actuator attaches
substantially to the middle of the bit, to provide a small amount of additional lateral
support. If any side-ways pressure is applied on the bit, by the user exerting force via
the handle, it seems apparent that the bit according to this construction lacks sufficient
lateral support for high-torque applications. Since substantially long-reaching bits are
used, the space requirements inside the handle are large, and to provide a suitably
well-anchored central column, the length of the handle is also large. The end result is
a tool of substantial length.

It is an object of the invention to provide an improved multi-bit screwdriver, which

overcomes all or most of the apparent drawbacks associated with the cited prior art.

In the invention, a multiple bit screwdriver is described, having an elongated housing
with a plurality of longitudinal channels, each channel having a longitudinal slot opening
the channel to an outer surface of the housing. A plurality of screwdriver bits are
slidably arranged one in each channel, each bit having a working end and an
attachment end. A plurality of elongated sliding means are arranged in each channel
to reciprocally slide the bit between a retracted position and an extended position. The
sliding means have a first end and a second end, the first end being pivotably attached
to the attachment end of one of the plurality of bits, the second end having a
manipulation means protruding from the channel via the slat. Further, a bit clamping
unit, having a chamber communicating with a central through hole of a forward portion
of the clamping unit, is arranged at a forward end of the screwdriver. The clamping unit
is securely attached to the housing, the bits protruding through the central through hole
in the extended position. The clamping unit has at least one radially extending cutout
connecting the central through hole with an external surface of the forward portion of
the clamping unit, a plurality of locking elements arranged in each cutout, and a sleeve
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arranged to reciprocally slide over the forward portion of the clamping unit between a
forward position and a rearward position biased by a spring towards the forward
position. The sleeve has a forward end and a rearward end, the forward end having a
retaining ridge cooperating with retaining means arranged on the clamping unit to
prevent the sleeve from being removed. The forward end has a sloping recess aligned
with the cutouts to apply pressure on the locking elements in the forward position of the
sleeve, to clamp the bit when in the extended position and to free the locking elements

when the sleeve is in the rearward position, to allow the bit to be slid to the retracted
position.

Preferably, there are three of locking elements.
Preferably, there are six screwdriver bits.

Advantageously, the screwdriver further has an end cap securely attached to the
housing at a side oppaosite the bit clamping unit.

The bit clamping unit preferably has guide recesses arranged on an inside of the
chamber to form a guide path directing the bits into the central through hole.

The manipulation means is preferably arranged on an outer arm of the second end and
has a dish held by a stem protruding from the channel via the slot, so that the dish is
slidable in the longitudinal recess.

The second end preferably has a lower arm with a heel arranged on a side facing
inwards when the second end is inserted in the channel, for cooperation with the
channel, so that when the sliding means is in the retracted position the heel protrudes
radially out from the channel holding the sliding means in position.

In order that the invention may be more clearly understood, the preferred embodiment
thereof will now be described in detail by way of example, with reference to the
accompanying drawings, in which:
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is a schematic elevational side view of a multiple bit screwdriver according
to the invention, showing all bits in their retracted positions;
is a schematic elevational side view of the multiple bit screwdriver of Fig. 1A,
showing one bit in its extended position;
is a schematic exploded elevational side view of the multiple bit screwdriver

of Fig. 1A;

is a schematic elevational side view of a housing of the multiple bit
screwdriver according to the invention;

is a schematic rear view of the housing of Fig. 2A;
is a schematic side view of the housing of Fig. 2A,;
is a schematic front view of the housing of Fig. 2A;

is a schematic elevational side view of an end cap of the multiple bit
screwdriver according to the invention;

is a schematic rear view of the end cap of Fig. 3A;
is a schematic side view of the end cap of Fig. 3A,;
is a schematic front view of the end cap of Fig. 3A;

is a schematic elevational side view of a clamping unit of the multiple bit
screwdriver according to the invention;

is a schematic rear view of the clamping unit of Fig. 4A,
is a schematic side view of the clamping unit of Fig. 4A;
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is a schematic front view of the clamping unit of Fig. 4A;

is a schematic side view of a sliding means and a screwdriver bit having a
coupling device according to the invention;

is & schematic elevational side view of the sliding means and the screwdriver
bit having a coupling device of Fig. 5A,;

is a schematic elevational side view of a sleeve of the multiple bit screwdriver
according to the invention;

is a front view of the sleeve of Fig. 6A;
is a rear view of the sleeve of Fig. 6A,;

is a schematic elevational side view of a biasing means of the multiple bit
screwdriver according to the invention;

is an end view of the biasing means of Fig. 7A,;
is a side view of the biasing means of Fig. 7A;
is a schematic sectioned side view of the multiple bit screwdriver of Fig 1A;

is a schematic sectioned side view of the multiple bit screwdriver of Fig 1B;
and

is a schematic elevational side view of a screwdriver bit as used in the
multiple bit screwdriver according to the invention.

A multiple bit screwdriver 1 according to the invention is shown in Figs. 1A to 8B. As

shown in Figs. 1A, 1B, 1C, 8A and 8B, the screwdriver has an elongated housing 19
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having a plurality of internal longitudinal channels 29, each channel having a
longitudinal slot 31" opening the channel to an outer surface of the housing. A
longitudinal recess 31 runs on both sides of the longitudinal slot. A plurality of
screwdriver bits 2 are slidably arranged one in each channel. Each bit has a working
end 3 and an attachment end 4, with an annular retention groove 5 (as shown in Fig.
9). The bits are of a standard type readily available. A plurality of elongated sliding
means 10, having a first end 11 and a second end 13 are arranged in each channel 29
to reciprocally slide the bit 2 between a retracted position and an extended position.

The first end 11 is attached to the attachment end 4 of one of the bits via a clamping
attachment 8, which attaches to the attachment end of the bit, for example by being
cast directly over the attachment end (see Figs. 5A and 5B). The clamping unit has a
groove portion 7, which conforms generally to the annular retention groove 5 shape of
the bit, making it possible to still lock the bit using a locking means (which will be
described in detail later), and a protruding shaft portion 8 which ends in a substantially
rod-shaped pivot attachment 9. The firstend 11 preferably has a substantially C-shaped
pivot fork having an inner surface 12 substantially corresponding to an outer surface of
the pivot attachment 9. When the first end is assembled onto the pivot attachment, the
pivot fork flexes and snaps around the pivot attachment, permitting a pivotal movement
of the attachment end 4 of the bit 2 relative the sliding means 10. The first end
advantageously has reinforcement ridges 58, to strengthen the C-shaped fork.

The second end 13 has a manipulation means 16, 17 preferably a substantially flat or
slightly concave dish 16 held by a stem 17, which protrudes from the channel 29 via the
slat 31. The manipulation means is arranged on an outer arm 15 of the second end,
whilst a lower arm 14 has a heel 18 arranged on a side facing inwards when the sliding
means 10 is inserted in the channel. The dish 16 of the manipulation means slides in
the longitudinal recess 31.

The screwdriver 1 further has a bit clamping unit 21, having a chamber 42
communicating with a central through hole 50 of a forward portion 45 of the clamping

unit. The clamping unit is securely attachable to the housing 19, for instance via long
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screws 52 arranged in screw through holes 38 of the housing and cooperating with
mounting holes 41 of the clamping unit. The bits 2 protrude through the central through
hole 50 when in their extended position to allow the working end 3 to be used for driving
a screw. The clamping unit further has at least one radially extending cutout 48
connecting the central through hole with an external surface of the forward portion 45
of the clamping unit 21. A plurality of locking elements 24, preferably cylindrical to allow
the locking elements to absorb a greater force during operation of the screwdriver, are
arranged one in each cutout, but prevented from entering fully through the cutouts by

the cutouts having a narrowing cross-section close to the central through hole 50.

A sleeve 22, having an smallest inner dimension 28 slightly larger than an outer
dimension of the forward portion 45 of the clamping unit 21, is arranged to reciprocally
slide over the forward portion, between a forward position and a rearward position,
biased by a biasing means 23, preferably a spring as shown in Figs. 7A to 7C, towards
the forward position. The biasing means has an inner diameter 59, which allows the
biasing means to slide on the forward portion 45 of the clamping unit 21. The sleeve
has a forward end 26 and a rearward end 25, the forward end having at least one
retaining ridge 55 cooperating with retaining slots 53 arranged on the forward portion
ofthe clamping unit, to prevent the sleeve from being removed from the forward portion.
When the sleeve is assembled onto the forward portion of the clamping unit, the
retaining ridges and the side wall of the sleeve flex outwards so that the retaining ridges
can slide over the forward position until they reach the retaining slots and flex back. The
retaining slots run backward along the forward portion to a collar portion 56 of the
forward portion, permitting the retaining ridges to travel unhindered when the sleeve is
moved backwards. The collar has a diameter slightly smaller than an inside diameter
60 of the rearward end 25 of the sleeve 22.

The forward end 26 has a sloping recess 27, sloping from the smallest inner cross-
section 28 of the sleeve 22 to a larger cross-section closer to the forward end. The
smallest diameter cross-section is located directly above the locking elements when the
sleeve is biased forwards, blocking any movement of the locking elements out of the
cutouts 48. The iarger diameter cross-section will be located directly above the locking
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elements when the sleeve is retracted backwards and allows the locking elements 24
to move out of the cutouts 48, thus the sleeve applies pressure on the locking elements
in the forward position of the sleeve to clamp the bit 2 when in the extended position
and frees the locking elements when the sleeve is in the rearward position, to aliow the
bit to be slid to the retracted position.

The clamping unit 21 further has first alignment pegs 40 for cooperation with first peg
mounting holes 32 arranged in the housing at an end thereof adjacent the clamping
unit. Alternatively, the alignment pegs may, of course, be arranged on the housing and
the alignment holes be arranged on the end cap, or a combination.

Figs. 3A to 3D show an end cap 20, which attaches to the housing 19, preferably via
a short screw 52" arranged in a mounting hole 36 of a central boss 37 of the end cap.
The short screw cooperates with a central mounting hole 33 of the housing. The end
cap further has second alignment pegs 35 for cooperation with second peg mounting
holes 39 arranged in the housing at an end thereof adjacent the end cap. Alternatively,
the alignment pegs may, of course, be arranged on the housing and the alignment
holes be arranged on the end cap, or a combination. Preferably, the end cap has
convex protrusions 52 arranged rearward of each recess 34, the end recesses on the
end cap 20 corresponding in location and shape to the longitudinal recesses 31 of the
housing, to facilitate the user finding the individual sliding elements by feel only.

As is shown in Figs. 8A and 8B, the sliding elements 10 slide in the channels 29
between a retracted position (Fig. 8A), where the screwdriver bit 2 is completely inside
the screwdriver 1, and an extended position (Fig. 8B), where the working end 3 of the
screwdriver bit is outside the screwdriver and the bit is securely held by the locking
elements 24 engaging the groove portion 7 of the clamping unit 21, and the locking
elements being pressed down by the sleeve 22, as described earlier. A user would
push down with a finger on the stem 17 of the manipulation means and simultaneously
push forwards, to slide a sliding means 10 with its attached bit 2. The bit wouid hit the
inside of the chamber 42 and preferably be steered towards the central through hole
50 by guide recesses 57 arranged on the inside of the chamber to form a guide path
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directing the bit into the central hole. The sleeve 22 is held in its forward position by the
biasing means 23, blocking the locking elements from movement, necessitating the
sleeve to be pulled back to its rearward position to release the locking elements so that
the bit 2 can pass fully out into the central through hole. The length of the sliding means
10 is chosen so that, when the bit is fully extended into the clamping unit's central
through hole and locked in place by the locking elements, the stem 17 of the
manipulation means is located in a forward position in the longitudinal slot 31' and abuts
a relief 51" arranged in the clamping unit 21, similar reliefs 51 are arranged in the end
cap 50. Each channel 29 preferably has an enlarged cross-section portion 29* arranged
at a forward end of the channels, to facilitate the movement and insertion of the sliding
means 10 and the bit 2 in and into the channel.

To release and retract the bit 2 from its extended position, the sleeve 22 is pulled back
against the biasing force of the biasing means tc release the locking elements, as
described earlier. The user can then slide the stem 17 back to its fully retracted position
in the longitudinal slot 31", where the heel 18 preferably will allow the lower arm 14 of
the second end 13 to flex downwards, because the radius of the end cap boss 37 is
smaller than the distance from the bottom of a channel 29 to a central longitudinal axis

of the housing (not shown).

An important feature of the multiple bit screwdriver according to the invention is the use
of hexagonal cross-section standard bits spaced apart in 60 degree increments inside
the handle, thus allowing a total of six bits. The bits are readily available in numerous
profiles, making them both cheap and extremely versatile. The bit clamping unit having
a hex hole necessitates the configuration with six bits in the screwdriver. Each bit is
thus aligned with its flat sides in generally the same planes as the hex hole in the
clamping unit, when the bits are in their retracted position inside the handle. When the
bit is slid out towards the clamping unit, no twisting motion has to be applied to make
the bit enter the hole of the clamping unit, making it possible to provide a rigid sliding
means with a pivoting connection to the bit. If a twisting motion would be required for
alignment, for instance if fewer bits than six were used and spaced apart more than in

60 degree increments or if more bits than six were used and spaced apart less than in
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60 degree increments, the sliding means and/or the connection with the bit would have
to be made resilient enough to allow the twisting motion, thus making the sliding action
during retraction/extension of the bit much less precise. This would cause an
uncertainly with the user as to the position of the bit within the handle and could
possibly fault the function of the screwdriver due to breakage of the sliding means or
the connection between the sliding means and the bit, the durability of the mechanism

would be compromised compared to the mechanism used in the invention.

It will be appreciated that the above description relates to the preferred embodiments
by way of example only. Many variations on the invention will be obvious to those
knowledgeable in the field, and such obvious variations are within the scope of the
invention as described and claimed, whether or not expressly described. For example,
the size of the screwdriver may be varied to suit different applications such as pocket
screwdrivers or higher torque screwdrivers. Screwdriver bits may be replaced by a
pen/pencil or scribing tip, or other non-screwdriver bits, which are retractable into the

housing similar to the screwdriver bits described above.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A muitiple bit screwdriver, comprising:

an elongated housing having a plurality of longitudinal channels, each said
channel having a longitudinal slot opening said channel to an outer surface of said
housing;

a plurality of screwdriver bits slidably arranged one in each said channel, each
bit having a working end and an attachment end; and

a plurality of elongated sliding means having a first end and a second end, said
first end being pivotably attached to said attachment end of one of said plurality of bits,
one said sliding means arranged in each said channel to reciprocally slide said one of
said plurality of bits between a retracted position and an extended position, said second
end of said sliding means having a manipulation means protruding from said channel
via said slot,

a bit clamping unit, having a chamber communicating with a central through hole
of a forward portion of said clamping unit, said clamping unit being securely attached
to said housing, said bits protruding through said central through hole in said extended
position, said clamping unit comprising:

at least one radially extending cutout connecting said central through hole with
an external surface of said forward portion of said ¢clamping unit;

a plurality of locking elements arranged one in each said at least one cutout;

a sleeve arranged to reciprocally slide over said forward portion of said clamping
unit between a forward position and a rearward position biased by a spring towards said
forward position, said sleeve having a forward end and a rearward end, said sleeve
having at least one retaining ridge cooperating with retaining means arranged on said
forward portion of said clamping unit to prevent said sleeve from being removed from
said forward portion, and said forward end having a sloping recess aligned with said
cutouts to apply pressure on said locking elements in the forward position of said
sleeve, to clamp said bit when in said extended position and to free said locking
elements when said sleeve is in said rearward position, to allow said bit to be slid to

said retracted position.
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2. The multipie bit screwdriver as recited in claim 1, wherein there are three of said
plurality of locking elements.

3. The multiple bit screwdriver as recited in claim 1, wherein there are six
screwdriver bits.

4, The multiple bit screwdriver as recited in claim 2, wherein there are six
screwdriver bits.

5. The muitiple bit screwdriver as recited in claim 4, wherein said screwdriver
further comprises an end cap securely attached to said housing at a side opposite said
bit clamping unit.

6. The multiple bit screwdriver as recited in claim 5, wherein said bit clamping unit
has guide recesses arranged on an inside of said chamber to form a guide path
directing said bits into said central through hole.

7. The multiple bit screwdriver as recited in claim 1, wherein said manipulation
means is arranged on an outer arm of said second end and has a dish held by a stem
protruding from said channei via said slot, so that said dish is slidable in said

longitudinal recess.

8. The multiple bit screwdriver as recited in claim 1, wherein said second end has
a lower arm with a heel arranged on a side facing inwards when said second end is
inserted in said channel, for cooperation with said channel, so that when said plurality
of elongated sliding means are in said retracted position said heel protrudes radially out

from said channel holding said plurality of sliding means in position.
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