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(54) Battery powered portable circular saw with depth of cut control

(57) A battery powered circular saw (10) includes a
rechargeable battery (16) removably attached to the
housing (12) and an adjustable shoe (122) pivotally at-
tached to a guard assembly for controlling a depth of
cut. A locking mechanism (126) for preventing relative
movement between the adjustable shoe (122) and the
housing (12) includes a depth of cut strap (128) dis-
posed adjacent a first sidewall (132) of the housing (12).
A lever (134) is disposed adjacent a second sidewall
(136) of the housing (12). A tightening element intercon-
nects the depth of cut strap (128) and the lever (134).
The battery powered circular saw (10) additionally in-
cludes a handle (110) extending from the housing (12).
The handle (110) is disposed substantially parallel to a
direction of cut and oriented horizontally above the
housing (12). The rechargeable battery (16) includes a
pair of laterally spaced apart guide rails (52) which co-
operate with the pair of longitudinally extending grooves
(54) to permit sliding movement of the rechargeable bat-
tery (16) in a direction parallel to the direction of cut.
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Description

[0001] The present invention generally pertains to
power tools. More particular, the present invention per-
tains to a battery powered circular saw.
[0002] It is now well known to power various tools with
rechargeable batteries. For example, commonly as-
signed U.S. Patent No. 3,757,194 discloses a cordless
power tool having a removable battery pack. In the em-
bodiment illustrated, the cordless power tool is a shrub
and hedge trimmer powered by a battery pack remova-
bly attached to a motor housing. Advantageously over
corded tools, such battery powered tools are not limited
to use where a power cord can reach an electrical outlet.
Moreover, such battery powered tools do not have cords
which may inconvenience tool operation or which may
be inadvertently severed during tool use.
[0003] To a more limited extent, it has been heretofore
proposed to power a circular saw with a rechargeable
battery. For example, U.S. Patent No. 4,555,849 dis-
closes a portable electric circular saw which operates
on a rechargeable battery. The disclosed tool includes
a rechargeable battery removably insertable into a lat-
erally extending battery chamber. United States Patent
No. 4,955,849 fails to disclose any mechanism for lock-
ing the base relative to the housing at a desired depth
of cut.
[0004] While prior efforts to power a circular saw with
a removable battery may have attained limited success,
they have all been associated with disadvantages. For
example, packaging restrictions are significant due to
the size of rechargeable batteries required for powering
a circular saw. In this regard, incorporation of commer-
cially desirable features such as a readily accessible
locking mechanism for locking an adjustable base or
shoe relative to a housing for establishing a desired
depth of cut has been curtailed in prior known arrange-
ments. Many circular saws have a depth of cut lever lo-
cated at the rear of the saw, directly adjacent to the blade
guard. between the guard and the handle in the top view.
Easy access to this area when releasing or locking the
lever can be difficult. Some corded saws have moved
this control to a more convenient location at the left rear
side of the saw so that it is between the user and the
saw's handle. On known cordless circular saws, the lo-
cation of the battery restricts access and ability to use
this area. It is also desirable to further ergonomically im-
prove battery powered circular saws.
[0005] According to one aspect of the present inven-
tion, there is provided a battery powered circular saw
characterized by: a housing having first and second lat-
erally spaced sidewalls; a motor and gear train disposed
in the housing for driving a blade; a handle extending
from said housing; a rechargeable battery removably at-
tached to said housing directly below said handle; an
adjustable shoe pivotally attached to said housing for
controlling a depth of cut; and a locking mechanism for
preventing relative movement between said adjustable

shoe and said housing, said locking mechanism in-
cludes a depth of cut strap disposed adjacent said first
sidewall, a lever disposed adjacent said second sidewall
and a connector element interconnecting said depth of
cut strap and said lever such that rotation of said lever
arrests movement of said strap relative to said housing.
[0006] The connector element preferably passes
through an opening disposed between the motor/gear
box area of the housing and the rechargeable battery.
The connector element may comprises a threaded
through bolt. A sleeve is preferably disposed between
the connector element and the boss portion and the first
and second sidewalls. The bolt may include a non-cir-
cular portion slidably received within an elongated
groove of said depth of cut strap to prevent relative ro-
tation and enable tightening of the bolt in a nut fixed to
the lever.
[0007] According to a second aspect of the present
invention, there is provided a battery powered circular
saw characterized by: a housing; a motor and gear train
disposed in the housing for driving a circular saw blade
attached to said housing for rotation about a pivot axis;
a handle extending from said housing, said handle dis-
posed substantially perpendicular to said pivot axis and
oriented horizontally above said housing; and a re-
chargeable battery pack; and means for removably at-
taching the battery pack to said housing to permit sliding
movement of said rechargeable battery pack in a direc-
tion perpendicular to said pivot axis.
[0008] The means for releasably attaching the pack
in the housing preferably comprises (1) a pair of longi-
tudinally extending grooves formed on the housing and
(2) a pair of laterally spaced apart guide rails formed on
the battery pack for cooperating with said pair of longi-
tudinally extending grooves. Other attachment means
may also be used. The grooves preferably extend sub-
stantially parallel to said handle.
[0009] The saw may further include a shoe attached
to said housing. The rechargeable battery may be posi-
tioned between said handle and said shoe when said
rechargeable battery is fully attached to said housing.
[0010] The handle may have a generally inverted V-
shape. The rechargeable battery pack is preferably lat-
erally centered under said handle when said recharge-
able battery pack is fully attached to said housing. A trig-
ger may be carried by said handle and be longitudinally
and laterally aligned with the center of gravity of the cir-
cular saw to provide good ergonomic balance.
[0011] Additional benefits and advantages of the
present invention will become apparent to those skilled
in the art to which this invention relates from a reading
of the subsequent description of the preferred embodi-
ment and the appended claims, taken in conjunction
with the accompanying drawings.
[0012] The present invention will now be described,
by way of example only, and with reference to the ac-
companying drawings, of which:
[0013] Figure 1A is a side view of a battery powered
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circular saw constructed in accordance with the teach-
ings of a preferred embodiment of the present invention.
[0014] Figure 1B is a front perspective view of the bat-
tery powered circular saw of the present invention.
[0015] Figure 2 is a rear perspective view of a portion
of the battery powered circular saw of the present inven-
tion shown as a rechargeable battery pack is being in-
stalled.
[0016] Figure 3 is rear perspective view of a portion
of the battery powered circular saw of the present inven-
tion shown with an adjustable shoe rotated to an extend-
ed position.
[0017] Figure 4 is a vertical cross-sectional view taken
through a depth of cut locking mechanism.
[0018] Figure 5 is an enlarged and exploded perspec-
tive view of the rechargeable battery pack of the battery
powered circular saw of the present invention.
[0019] Figure 6 is a top view of the rechargeable bat-
tery pack.
[0020] Figure 7 is a front view of the rechargeable bat-
tery pack.
[0021] Figure 8 is a left side view of the rechargeable
battery pack.
[0022] Figure 9 is an enlarged and exploded perspec-
tive view of a tool terminal block carried by the battery
powered circular saw of the present invention.
[0023] Figure 10 is a perspective view of the battery
pack terminal block of the rechargeable battery pack.
[0024] Figure 11 is a cross-sectional view illustrating
the interface between the battery pack and tool.
[0025] Referring initially to Figures 1-3 of the draw-
ings, a battery powered circular saw constructed in ac-
cordance with the teachings of a preferred embodiment
of the present invention is generally identified with ref-
erence numeral 10. The circular saw or tool 10 is shown
to generally include a housing 56 for accommodating a
motor (not shown) and gear train (not shown) for driving
a blade 118. The tool further includes a rechargeable
battery pack 16 removably attached to the housing 12
in a manner which will be discussed in detail below. It
will become apparent below that certain aspects of the
present invention may be applied to alternative types of
battery powered tools.
[0026] One aspect of the present invention is particu-
larly directed to an arrangement for locking the battery
powered circular saw 10 at a desired depth of cut. An-
other aspect of the present invention is particularly di-
rected to an arrangement for such a tool which is ergo-
nomically improved. Before addressing these particular
features of the present invention, an understanding of
certain aspects of the exemplary tool, including the re-
chargeable battery pack 16 and the electrical interface
between the battery pack 16 and the tool housing 12 is
warranted.
[0027] With continued reference to Figures 1-3 and
additional reference to Figures 5-8, the rechargeable
battery pack 16 is illustrated to generally include a hous-
ing 22, a battery 24 which in the exemplary embodiment

illustrated is a 24 volt nickel-cadmium battery, and a bat-
tery pack terminal block 26. The housing 22 is shown to
include first and second clam shell halves 28 and 30
which are joined at a longitudinally extending parting line
32. The first and second clam shell halves 28 and 30 of
the housing 22 form an upper portion 34 defining a first
chamber 36 and a lower portion 38 defining a second
chamber 40. The first chamber 36 receives the battery
pack terminal block 26, while the second chamber 40
receives the battery 24. In one application, the battery
pack housing 22 has an overall length of approximately
11.5 cm, an overall width of approximately 9.5 cm, and
an overall height of approximately 9.5 cm.
[0028] In the exemplary embodiment, the first and
second clam shell halves 28 and 30 of the housing 22
are unitarily constructed from a rigid plastic or other suit-
able material. The first and second clam shell halves 28
and 30 are joined by thread-forming fasteners 42. The
thread-forming fasteners 42 pass through cooperating
apertures 44 and screw boss portions 46 integrally
formed with the clam shell halves 28 and 30. The fas-
teners 42 form threads in screw boss portions 46. In the
exemplary embodiment illustrated, the first clam shell
half 28 of the housing 22 is formed to include a periph-
eral groove 50 adapted to receive a mating rib (not spe-
cifically shown) peripherally extending about the second
clam shell half 30.
[0029] To facilitate releasable attachment of the bat-
tery pack 16 to the tool 10, the upper portion 34 of the
housing 22 is formed to include a pair of guide rails 52.
The guide rails 52, which will be described further below,
are slidably received into cooperating grooves 54 de-
fined by longitudinally extending rails 55. To further fa-
cilitate removable attachment of the battery pack 16 to
the tool 10, the upper portion 34 of the housing 22 de-
fines a recess 58. The recess 58 is adapted to receive
a latch pawl 59 (shown in Figure 3) carried by the hous-
ing 56 of the tool 10. The latch pawl 59 is conventional
in construction and operation and is spring biased to a
downward position so as to engage the recess 58 upon
insertion of the rechargeable battery pack 16. Removal
of the battery pack 16 is thereby prevented until the
spring bias of the latch pawl 59 is overcome through
manual operation of a button 61. The button 61 functions
in a conventional manner insofar as the present inven-
tion is concerned. The mating rails 52 and grooves 54
of the pack 16 and housing 22, respectively form a
means for releasably attaching the battery pack in the
housing. The mating rails and grooves are the preferred
means for attachment but those skilled in the art will rec-
ognize that other means can be used for attachment of
the pack. For example the housing may contain a cavity
for receiving all or a portion of the pack. The mating rails
and groooves are preferred as they permit precise guid-
ance and alignment of the pack in the housing.
[0030] The battery pack terminal block 26 is illustrated
to generally include a main body portion 60 constructed
of rigid plastic or other suitable material and a plurality
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of terminals 62. The terminals 62 are generally planar-
shaped blade terminals each oriented in a plane sub-
stantially perpendicular to a floor 64 (shown in Fig. 5)
partially defining the upper chamber 36 of the housing
22. Each blade terminal 62 includes a first end 66 which
downwardly extends from the main body portion 60 and
is electrically connected with the battery 24 in a conven-
tional manner. The blade terminals 62 further include a
second end 62 which forwardly extends. In the preferred
embodiment, the second ends 68 of the blade terminals
62 are upwardly spaced from the floor 62.
[0031] The main body 60 of the terminal block 26 is
shown captured between the clam shell halves 28 and
30 of the housing 20. This arrangement improves as-
sembly by allowing the terminal block 26 to first be elec-
trically attached to the battery 24 and subsequently cap-
tured between the clam shell halves 28 and 30. The
main body 60 is shown to include a pair of arcuate
grooves 70 provided in a bottom side thereof for accom-
modating the screw boss portions 46 of the housing 20
upon assembly. Similarly, an upper side of the main
body 60 includes a recess 72 for accommodating the
recess 58 of the housing 20. The main body portion 60
is further shown to include a plurality of insulating por-
tions 74 interdisposed between adjacent blade terminal
62 and also positioned outboard of each of the outer-
most blade terminals 62.
[0032] In the exemplary embodiment illustrated, the
battery pack terminal block 26 includes four blade ter-
minals 62. Two of the blade terminals 62 are the positive
and negative terminals for the battery 24. A third termi-
nal 62 may he used to monitor temperature of the battery
24 and a fourth terminal may be used for battery identi-
fication. The particular functions of the third and fourth
blade terminals 62 are beyond the scope of the present
invention.
[0033] With particular reference now to Figures 9 and
11, a terminal block 76 carried by the tool 10 is illustrated
to generally include a main body portion 80. a first or
negative terminal member 82, and a second or positive
terminal members 84. The first terminal member 82 in-
cludes a negative male terminal 86 and a negative fe-
male terminal 88. Similarly, the second terminal member
84 includes a positive male terminal 90 and a positive
female terminal 92. As will be further discussed below,
the female terminals 88 and 92 are adapted to receive
the positive and negative blade terminals 62 of the bat-
tery pack terminal block 26. The male terminals 86 and
90 are adapted to electrically attach the tool 10 to a
charger (not shown). As shown in Figure 11, when the
battery pack 16 is operatively attached to the tool 10,
the male terminals 86 and 90 of the tool terminal block
76 are received within apertures 96 provided in each of
the rails 52. It will be understood that the male terminals
86 and 90 serve no electrical function when the battery
pack 16 is attached to the tool 10.
[0034] As shown particularly in the cross-sectional
view of Figure 11, the main body 80 of the tool terminal

block 76 includes a plurality of window frames 98 which
each define a window or opening 100 for receiving and
guiding one of the blade terminals 62. The female ter-
minals 88 and 92 of the tool terminal block 76 are dis-
posed within adjacent ones of the window frames 98.
The window frames 98 each include a pair of longitudi-
nally extending legs 102. Openings 104 are provided
between adjacent window frames 98 for receiving the
insulating portions 74. The ends of each of the legs 102
of the frames 98 are generally triangular in shape so as
to define lead-in surfaces for the insulating portions 74
into the openings 104 and also for the terminal blades
62 into their respective opening 100. The battery pow-
ered circular saw 10 of the present invention is shown
to further include a longitudinally extending handle 110.
The handle 110 includes a generally V-shaped member
having a centrally located apex 111. A rear leg 112 of
the handle 110 serves as a first or rear gripping portion.
A second gripping portion 114 forwardly extends from a
forward leg 115 of the V-shaped member. The second
gripping portion 114 is generally cylindrical and is trans-
versely aligned. The handle 110 carries a trigger 116 for
actuating the motor in a conventional manner. The trig-
ger 116 is disposed in an opening 117 adapted to receive
an index finger of the tool user. In the embodiment illus-
trated, the handle 110 is oriented horizontally above the
tool housing 56 and generally parallel to a rotatable saw
blade 118. The plane in which the saw blade resides
defines a direction of cut. The saw blade 118 is partially
shielded by a blade guard assembly 120. The guard as-
sembly 120 is illustrated to include a fixed or upper por-
tion 120a and a movable or lower portion 120b.
[0035] When the battery pack 16 is completely in-
stalled, as shown in Figures 1A and 1B, the battery pack
16 is substantially longitudinally positioned under the
handle 110. Further, the battery pack 16 is laterally cen-
tered under the handle 110 and oriented 90° with re-
spect to a spindle axis of the tool 10. In the preferred
embodiment, the center of gravity of the tool 10, includ-
ing the battery pack 16 is longitudinally and laterally
aligned with the trigger 116. The handle 110 effectively
bridges the weights of the motor and the battery pack
16 such that a fulcrum or balance point is established in
close proximity to the trigger 116. As a result, minimal
or no moment arms are presented when the tool 10 is
operatively grasped by the user, thereby improving er-
gonomics of the tool 10.
[0036] In the embodiment illustrated, the rails 55 and
the grooves 58 defined thereby are oriented parallel to
the handle 110. Releasable attachment of the battery
pack 16 to the housing 56 is accomplished by first en-
gaging the rails 52 with the grooves 54. Next, the battery
pack 16 is translated relative to the housing 16 in a di-
rection parallel to the direction of cut. Gross alignment
of the battery pack terminal block 26 with the tool termi-
nal block 76 is obtained through such sliding engage-
ment of the rails 52 of the battery pack 16 with the
grooves 54. Fine alignment of the battery pack terminal
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block 26 and tool terminal block 76 is provided after the
guide rails 52 have advanced substantially along the
grooves 54. The battery powered circular saw 10 is fur-
ther shown to include an adjustable shoe 122 pivotally
attached to a forward portion 123 of the guard assembly
120 for rotation about a pivot axis X. As will be appreci-
ated by those skilled in the art, the shoe 122 may be
adjusted for controlling the depth of cut. Figures 1A and
1B illustrate the battery powered circular saw 10 with
the shoe 122 adjusted to a relatively deep cut. Figure 3
illustrates the battery powered circular saw 10 adjusted
to a more shallow cut.
[0037] With continued reference to Figures 2 and 3
and additional reference to Figure 4, the battery pow-
ered circular saw 10 of the present invention is illustrat-
ed to include a locking mechanism 126 for selectively
locking the adjustable shoe 122 relative to the housing
56 at a desired depth of cut. The locking mechanism
126 includes a depth of cut strap 128. The depth of cut
strap 128 includes a pivoting bracket 129 at its end 130
which is secured to the adjustable shoe 122. The depth
of cut strap 128 is arcuate in shape and is disposed be-
tween a first side 132 of the housing 56 and the guard
assembly 120.
[0038] Fixation of the adjustable shoe 122 at a select-
ed depth of cut is controlled by a manual lever 134 dis-
posed adjacent a second side 136 of the housing 56.
The lever 134 is carried by a through bolt 138 which
passes through a boss-type portion 140 defined by the
housing 56. The through bolt is shown extending
through an opening or free space provided between the
battery 16 and a motor/gear box area 139 of the tool 10.
[0039] In the preferred embodiment, a hollow sleeve
142 is positioned between the boss portion 140 and the
through bolt 138 to facilitate relative rotation and to en-
sure that the first side 132, and the second side 136 of
the housing 56, cannot be compressed when tightening
the manual lever 134. The through bolt 138 has an ex-
ternally threaded shaft 141 and includes a head 142 car-
ried at a first end 144 of the through bolt 138. A non-
circular portion 146 of the through bolt 138 is slidably
received within an elongated groove 148 of the strap
128 so as to prevent relative rotation. The lever 114 is
fixedly attached to a nut 150. which in turn is threadably
received by a second end 152 of shaft 141.
[0040] Movement of the lever 134 functions to trans-
late the through bolt 138 toward the nut 150, thereby
causing the strap 128 to be drawn against the side 132
of the housing 56. As a result, movement of the strap
128 relative to the housing 56 is arrested and the ad-
justable shoe 122 is thereby fixed relative to the housing
56 to establish a desired depth of cut.
[0041] The present invention provides a number of
advantages. The saw according to the preferred embod-
iment overcomes the disadvantages of prior construc-
tions, including but not limited to the disadvantages dis-
cussed in the background of the invention. More specif-
ically, the present invention to provide a depth of cut

locking mechanism for a battery powered circular saw
which is easy, to access. Further, the present invention
provide a battery powered circular saw having a depth
of cut locking mechanism including a tightening bolt
which passes through the body of the saw forward of
the battery, thereby allowing the lever to be conveniently
located on the left side of the saw between the user and
the saw handle. Finally, the present invention provides
a battery powered circular saw which is ergonomically
improved by orienting the battery pack under the handle
and by locating the trigger switch substantially over the
center of gravity of the saw. Other advantages will be
apparent to those skilled in the art.
[0042] Those skilled in the art will recognize that the
present invention can be practiced in accordance with
the preferred embodiment and various modifications
thereof as are covered by the appended claims.

Claims

1. A battery powered circular saw 10 characterized by:

a housing (12) having first and second laterally
spaced sidewalls (132, 136);
a motor and gear train (139) disposed in the
housing for driving a blade;
a handle (110) extending from said housing
(12);
a rechargeable battery (16) removably at-
tached to said housing (12) directly below said
handle (110);
an adjustable shoe (122) pivotally attached to
said housing (12) for controlling a depth of cut;
and
a locking mechanism (126) for preventing rela-
tive movement between said adjustable shoe
(122) and said housing (12), said locking mech-
anism (126) includes a depth of cut strap (128)
disposed adjacent said first sidewall (132), a le-
ver (134) disposed adjacent said second side-
wall (136) and a connector element (138) inter-
connecting said depth of cut strap (128) and
said lever (134) such that rotation of said lever
(134) arrests movement of said strap (128) rel-
ative to said housing (12).

2. The battery powered circular saw of Claim 1, where-
in the connector element (138) passes through an
opening disposed between the motor and gear train
and said rechargeable battery.

3. The battery powered circular saw (10) of Claim 1 or
Claim 2, wherein said housing (12) defines a boss
portion (140), said connector element (138) passing
through said boss portion (140).

4. The battery powdered circular saw (10) of Claim 3,
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wherein said connector element (138) comprises a
threaded through bolt.

5. The battery powered circular saw (10) according to
any one of the preceding claims, further comprising
a sleeve (142) disposed between said connector el-
ement (138) and said boss portion (140).

6. The battery powered circular saw (10) of Claim 5
when appendant to Claim 4, wherein said through
bolt includes a non-circular portion (146) slidably re-
ceived within an elongated groove (148) of said
depth of cut strap (128).

7. A battery powered circular saw characterized by:

a housing (12);
a motor and gear train (139) disposed in the
housing for driving a circular saw blade (118)
attached to said housing for rotation about a
pivot axis;
a handle (110) extending from said housing,
said handle disposed substantially perpendic-
ular to said pivot axis and oriented horizontally
above said housing; and
a rechargeable battery pack (16); and
means (52, 54) for removably attaching the bat-
tery pack to said housing to permit sliding
movement of said rechargeable battery pack in
a direction perpendicular to said pivot axis.

8. The battery powered saw of Claim 7 wherein the
means for releasably attaching comprises:

a pair of longitudinally extending grooves (54)
formed on the housing and
a pair of laterally spaced apart guide rails (52)
formed on the battery pack for cooperating with
said pair of longitudinally extending grooves.

9. The battery powered circular saw of Claim 8, where-
in said longitudinally extending grooves extend sub-
stantially parallel to said handle.

10. The battery powered circular saw according to any
one of Claims 7 - 9, further comprising a shoe (122)
attached to said housing, said rechargeable battery
positioned between said handle and said shoe
when said rechargeable battery is fully attached to
said housing.

11. The battery powered circular saw according to any
one of Claims 7 - 10, wherein said rechargeable bat-
tery pack is positioned below said handle when said
rechargeable battery pack is fully attached to said
housing.

12. The battery powered circular saw according to any

one of Claims 7 - 11, wherein said handle has a gen-
erally inverted V-shape.

13. The battery powered circular saw according to any
one of Claims 7 - 12, wherein rechargeable battery
pack is laterally centered under said handle when
said rechargeable battery pack is fully attached to
said housing.

14. The battery powered circular saw according to any
one of Claims 7 - 13, wherein a trigger (116) is car-
ried by said handle and is longitudinally and laterally
aligned with the center of gravity of the circular saw.
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