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The present invention relates to a translatory mechan-
ical member which is provided with an integral “living
hinge” portion, and more particularly, to a one-piece
integrally-formed inherently resilient, yet sufficiently
rigid, actuator member whose intermediate “living hinge”
portion accommodates a conversion or translation from
a limited substantially-pivotal movement into a limited
substantially-linear movement. The term “living hinge” is
well known in the art to which the invention pertains,
and relates to an integrally-molded hinge capable of being
flexed through a great number of cycles in the order of
100,000 or so.

Broadly stated, the teachings of the present invention
are applicable to a one-piece integrally-formed mechan-
ical member having a degree of inherent resiliency and
comprising a translatory first portion, a pivotably-sup-
ported actuatable second portion disposed laterally of
the first portion and pivoted on a transverse axis, and a
“living hinge” portion intermediate the first and second
portions, with the intermediate “living hinge” portion
being disposed between the pivot point and the translatory
first portion of the member, whereby when the second
portion is pivoted through an angle in one direction or
another about its pivot point, the first portion experiences
a limited substantially-linear translation in a general di-
rection which is either towards or away from the pivot
point, respectively, with the inherent resiliency of the
member, especially in its immediate “living hinge” por-
tion, accommodating the translation of the first portion
of the member.

While not necessarily confined thereto, the teachings
of the present invention may find more particular utility
in the switching means of an electrically-operated device.
More specifically, the device is provided with an “on-off”
switch, preferably of the sliding-type, and having an actu-
ating element, such as a button, for moving the switch
from its “off” position to its “on” position. A one-piece
integrally-formed actuator member is provided, and this
member is preferably molded and has a degree of inherent
resiliency, yet is sufficiently rigid. The member comprises
a translatory actuated portion having means engaging the
actuated element of the switch, a manually-manipulatable
trigger portion integrally formed with the actuator portion
of the member, and a “living hinge” portion intermediate
the actuator portion and the manually-manipulatable por-
tion. Consequently, when the manually-manipulatable
portion of the actuator member is manually engaged, the
actuated portion of the member translates substantially
linearly and moves the actuated element of the switch
into its “on” position; and the inherent resiliency of the
actuator member, especially in its intermediate “living
hinge” portion, accommodates its translatory movement.

The present invention, therefore, provides an econom-
ical conversion of a relatively-inexpensive, yet reliable,
standard sliding switch into a trigger switch suitable for
use in a wide variety of applications, such as in portable
electric tools. The conversion is facilitated by means of
the actuator member which may be very economically
molded from a suitable plastic material.

In a preferred embodiment, the electrically-operated
device has a control handle within which the sliding
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switch is housed, and the molded actuator member is
pivotably supported in the handle adjacent to its inter-
mediate “living hinge” portion. Yieldable means, such as
a compression spring, constantly urges the actuator mem-
ber towards the “off” position of the switch. Preferably,
but not necessarily, the handle is split longitudinally into
a pair of complementary mating halves which entrap the
switch body, and the means to pivotably support the actu-
ator member preferably comprises an integrally-molded
pivot pin trapped between the complementary mating
halves of the handle. The actuated portion of the member
comprises a strap having a recess for receiving the actu-
ated button of the sliding switch. The trigger portion of
the actuator member is angularly or transversely disposed
in relation to its actuated strap portion; and the trigger
portion of the actuator member is bent around in a di-
rection towards the switch, with the handle being formed
with a trigger guard portion adjacent to the end of the
trigger. Preferably, but not necessarily, the actuator mem-
ber is integrally molded from polypropylene.

These and other objects of the present invention will
become apparent from a reading of the following speci-
fication, taken in conjunction with the enclosed drawings,
in which:

FIGURE 1a is a schematic presentation of the trans-
latory pivotably-supported mechanical member of the
present invention with its integral “living hinge” portion
formed therein intermediate its actuator portion and its
actuated portion;

FIGURE 1b corresponds substantially to that of FIG-
URE 1g, but illustrates schematically how a limited sub-
stantially pivotal movement of the actuator portion in
one direction about the pivot point results in a limited
stantially-pivotal movement of the actuator portion in
a general direction towards the pivot point as is indicated
by the arrows, with the movement of the member being
accommodated by means of its inherent resiliency, espe-
cially in the formation of its “living hinge” intermediate
portion;

FIGURE 1c¢ corresponds substantially to FIGURES 1a
and 1b, but illustrates schematically how a limited sub-
stantially-pivotal movement of the actuator portion in the
opposite direction results in a limited substantially-linear
translation of the actuated portion in a general direction
away from the pivot point as is indicated by the arrows;

FIGURE 2 is a perspective of a power-operated trim-
mer-edger for lawns in which the teachings of the present
invention may find particular utility;

FIGURE 3 is an enlarged elevation of the control
handle of the trimmer-edger shown in FIGURE 2, with
part of the housing of the control handle being broken
away to illustrate (in elevation) the switching means and
the actuator member of the present invention;

FIGURE 4 is a stepped section view, taken along the
lines 4—4 of FIGURE 3, and showing the manner in
which the actuator member is pivotably supported be-
tween the mating halves of the longitudinally-split handle,
the manner in which the front of the actuated strap por-
tion of the member is lightly guided between cooperat-
ing bosses in the handle, and the manner in which the
flanged base portion of the sliding switch is trapped be-
tween the mating halves of the split handle;

FIGURE 5 is a detail section view, taken along the
lines 5—5 of FIGURE 3, and showing the manner in
which the sliding button of the switch is received within
an aperture formed in the strap portion of the actuator
member;

FIGURE 6 is a detail section view, taken along the
lines 6—6 of FIGURE 3, and showing the manner in
which the rear of the actuated strap portion is more close-
ly guided or confined by a second pair of cooperating
bosses formed in the mating halves of the split handle;
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FIGURE 7a is a perspective of the molded actuator
member of the present invention as it would appear in
its finished state;

FIGURE 7b is a perspective of the molded actuator
member, corresponding substantially to that of FIGURE
6a, but showing its approximate position when assembled
within the control handle of FIGURE 3;

FIGURE 7c is a perspective of the actuator member
when it is manually depressed in the “on” position of the
switch; and

FIGURE 8 is an enlarged fragmentary elevation of the
molded actuator member illusirating the formation of
its reduced cross-section intermediate “living hinge” por-
tion.

With reference to FIGURES 14, 15, and lc, there is
illustrated an actuator member 16 which preferably is inte-
grally molded from a suitable plastic material, such as pol-
ypropylene. The actuator member comprises an actuator
portion 11, an actuated portion 12, a pivotably-supported
portion about a pivot point 13, and an integrally formed
“living hinge” portion 14 of reduced cross-section inter-
mediate the actuator and actuated portions, and prefer-
ably, between the pivot point 13 and the actuated portion
12. As is shown in FIGURE 1b, a pivoting of the actuator
portion 11 (in a general direction towards the actuated
portion 12) results in a limited substantially-linear trans-
lation of the actuated portion 12 in a direction towards
the pivot point 13 as is indicated by the arrows. Con-
versely, as is shown in FIGURE l1c, a pivoting of the
actuator portion 11 (in generally the opposite dirsction
away from the actuated portion 12) results in a limited
substantially-linear translation of the actuator portion 12
in the opposite direction away from the pivot point 13.
This translatory movement of the actuated portion 12 of
the member 10 is accommodated by reason of the degree
of inherent resiliency of the member 10, especially in its
reduced intermediate “living hinge” portion 14; and it will
be appreciated that the degree to which the actuated por-
tion 12 is guided or constrained determines, at least in
part, the degree to which the translation of the actuated
portion becomes substantially linear. The teachings of
the present invention, therefore, provide a translatory
economically-formed mechanical member having numer-
ous applications; and cne such application is illustrated
in FIGURES 2 and 3.

With reference to FIGURE 2, there is illustrated a
power-operated lawn trimmer-edger machine 15 which
generally comprises a motor housing 16, a peripheral skirt
portion 17 which encloses a rotary blade (not shown), a
guiding portion 18, a wheel housing 19 anteriorly of the
motor housing, a suitable means (not shown) for pivot-
ably indexing the wheel housing with respect to the motor
housing, a pair of wheels carried by the wheel housing,
one of the wheels being illustrated as at 20, an elongated
preferably tubular handle exfemsion 21, an uppermosi
control handle 22 provided with an electric cord, the cord
being shown partially in FIGURE 2 and denoted as at
23, and an auxiliary handle grip 24 mounted on the
handle extension to facilitate the convenient manual con-
trol of the machine.

With reference to FIGURE 3, and with further refer-
ence. to FIGURES 4, 5, and 6, the control handle 22 is
preferably formed with a pair of complementary mating
halves or portions 22a and 22b which preferably, but not
necessarily, are molded from a suitable plastic material
and are secured together by means of a plurality of screws
25. The control handle 22 houses a sliding-type of elec-
tric switch 26, and the switch 26 is provided with a flanged
base portion 27 seated within (and trapped between) a
pair of spaced-apart partially-slotted bosses 28, the coop-
erating portions of which are molded integrally within
the mating halves of the control handle. The electric
switch 26 is further provided with a main body portion 29
and an actuated element comprising a sliding button 30.
The electrical connections from the cord 23 to and
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through the switch 26, as well as the mechanical details
of the switch itself, form no part of the present inven-
tion, and hence have been omitted for clarity of under-
standing.

With further reference to FIGURES 74, 7b, and 7c, the
molded plastic actuator member 10 has its actuator por-
tion 11 formed as a curved trigger for a convenient man-
ually-manipulation thereof, with the trigger preferably
having a U-shaped cross-section for reasons of strength
and to conserve material. The actuated portion 12 of the
member 1§ preferably comprises an oblong strap having
an aperture 31 which engages, see FIGURES 3 and 5,
the button 30 of the switch 26. Furthermore, the actuator
member 10 preferably has an integrally-molded pin 32,
which, see FIGURES 3 and 4, is trapped between coop-
erating mating bosses 33 formed in the complementary
halves of the longitudinally-split control handle, thereby
trapping the actuator member 10 within the control
handle. The actuator member 10 has a recessed pocket
34, see FIGURE 74, which seats one end of a compres-
sion spring 35, the opposite end of which is seated within
a boss 36 formed in the control handle, thereby urging the
actuator member and the switch into the normal “off”
position of the switch. The alternate position of the trig-
ger of the actuator member (and of the switch button)
are illustrated by the broken lines in FIGURE 3. The
strap portion 12 of the actuator member 10 is guided
within a pair of spaced-apart U-shaped bosses 37 and 37a,
the cooperating portions of which are formed in the com-
plementary mating halves 22a and 22b of the split handle.
Preferably, the front U-shaped boss 37 has a wider open-
ing than the rear boss 37a, such that the rear portion of
the actuated strap is more closely guided or confined than
its front portion.

The particular formation of the integral reduced cross-
section “living hinge” portion 14 of the preferred em-
bodiment is shown in FIGURE 8. Obviously, other forma-
tions of the “living hinge,” as well as other means for de-
riving the required “plastic memory” quality of the hinge,
are equally applicable to the teachings of the present in-
vention.

Obviously, many modifications may be made without
departing from the basic spirit of the present invention;
and accordingly, within the scope of the appended claims,
the invention may be practiced other than has been spe-
cifically described.

I claim:

1. In an electric tool or appliance, the combinaticn of:

(a) a handle having an aperture formed therein;

(b) an electric switch housed completely within the
tool, isclated from exposure externally of the tool,
and having alternate “on” and “off” positions; and

(¢) a switch actuator member mounted within the
handle, the actuator member being molded from a
plastic material having a degree of inherent re-
siliency, and comprising:

(1) trigger portion protruding through the aper-
ture in the handle;

(2) atranslatory actuator portion operatively con-
nected with the switch for actuating the same
between its alternate positions; and

(3) an intermediate portion joining the trigger
and actuator portions;

(d) whereby inward depression of the trigger within
the handle causes a responsive movement of the
actuator portion within the handle and thereby
moves the switch into its “on” position; and

(e) whereby, during said movement, the intermediate
portion of the actuator member flexes due to the in-
herent resiliency of its material,

(f) thereby providing for economical trigger operation
of the tool by facilitating the use of a relatively inex-
pensive switch.

2. The combination of claim 1, wherein:

(a) - said switch has a limited sliding switch movement;
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(b) said trigger is pivotably mounted within the
handle, adjacent to its intermediate portion, and has
a limited rotary movement; and

(c) said intermediate portion of said actuator member
is molded integrally with said other portions, con-
stitutes a “living hinge,” and converts the limited
rotary movement of the pivoted trigger into the lim-
ited sliding movement of the switch.

3. The combination of claim 1, wherein:

(a) said handle is split longitudinally and comprises
a pair of complementary mating halves molded from
a plastic material; and wherein:

(b) said switch and said actuator member are both
trapped between said plastic halves,

4. A mechanical member for translating a limited sub-
stantially-pivotal movement into a limited substantially-
linear movement, which comprises:

(a) a one-piece integrally-formed member having a

degree of inherent resiliency and including:
(1) a first portion;
(2) asecond portion; and
(3) a “living hinge” portion of reduced cross-sec-
tion intermediate said first and second portions;

(b) said first portion being pivoted at a fixed point
approximately adjacent to said intermediate “living
hinge” portion;

(c) whereby, when said first portion is pivoted through
an angle in a direction towards said second portion,
said second portion experiences a limited substan-
tially-linear transiation in a general direction to-
wards said pivot point; and

(d) whereby the inherent resiliency of said member,
especially in said intermediate “living hinge” portion
thereof, accommodates the translation of said first
portion of said member.

5. A mechanical member for translating a limited sub-

stantially-pivotal movement into a limited substantially-
linear movement, which comprises:
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(a) a one-piece integrally-formed member having a
degree of inherent resiliency and including:

(1) a translatory first portion;

(2) a pivotably-supported actuatable second por-
tion disposed transversely of said first portion;
and

(3) a “living hinge” portion intermediate said first
and second portions;

(b) whereby, when said second portion is pivoted
through an angle in one direction about its fixed pivot
point, said first portion experiences a limited sub-
stantially-linear translation in a general direction to-
wards the pivot point; and

(c) whereby, when said second portion is pivoted
through an angle in the opposite direction, said first
portion experiences a limited substantially-linear
translation in a general direction away from the pivot
point; and

(d) whereby the inherent resiliency of said member,
especially in said intermediate “living hinge” portion
thereof, accommodates the translations of said first
portion of said member.
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