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3,117,283
TRIGGER SWITCH LOCKING MEANS
Bengt K. Svensson, Burlington, Conn., assignor to Carling
Rlectrie, Inc.,, West Hartford, Conn., a corporation of
Connecticut
Filed Oct. 39, 1961, Ser, Neo. 148,495
11 Claims., (CL 200—169)

This invention relates to switches, and particularly to
a momentary switch having a novel locking device for its
actuator or trigger lever.

A salient feature of the invention comprises a novel
locking means operable in cenjunction with a momentary
switch for maintaining said switch in a clesed circuit
condition for a desired period of time. When it is in-
tended to stop the operation of the apparatus controlled
by the switch, the locking means is automatically released
by pressure of the actuator or trigger lever of the switch
whereby the spring action of the switch elements restores
it to the open cirenit condition.

The switch, which of particular use for operating
such apparatus as vacuum cleaners, hand tools, electric
drills and the like, has a thumb actuated trigger lever
which is operable intermittently, as desired, to close the
electrical circuit to run the apparatus for intermittent
perieds of time. When, however, it is desired to run the
apparatus for a prolonged period of time without the
necessity of maintaining thumb or finger pressure upon the
switch lever, a spring mounted locking element is mov-
able into a position where it locks the switch lever in
a closed circuit position, thereby relieving the operator
of the necessity of maintaining pressure upon the switch
lever. When it is desired to stop the running of the
apparatus, the operator merely depresses the switch lever
again to release the locking element whose spring mount-
ing retracts it automatically, so that the lever is urged by
the dnternal spring elements of the momentary switch
back into the open circuit position.

By means of the present invention, the prolonged op-
eration of electric hand tocls, vacuum cleaners, appli-
ances and machines can be easily and simply effected,
not only minimizing fatigue on the part of the operator,
but also relieving the operator of the necessity of im-
mobilizing one of his hands for working the switch.

Still other objects and advantages of the invention will
be apparent from the specification.

The features of novelty which are believed to be char-
acteristic of the invention are set forth herein and will
best be understcod, both as to their fundamental prin-
ciples and as to their particular embodiments, by reference
to the specification and accompanying drawings, in which:

FIGURE 1 is a side elevation of an electrically oper-
ated hand tool showing the switch of the present inven-
tion mounted thereon;

FIG. 2 is a top view, somewhat enlarged, of the switch !

shown in FIG. 1;

FIG. 3 is a side elevation of ths switch shown in FIG. 2;

FIG. 4 is a very greatly enlarged partial section view,
similar to that shown in FIG. 3, showing the switch in
the open circuit condition;

FIG. 5 is a fragmentary view of a portion of FIG. 4,
showing the switch lever in the closed circuit condition
and the locking arrangement therefer; and

FIG. 6 is a greatly enlarged perspective view of the
lock pin and the spring element upon which said pin is
mounted.

Referring now to the drawings in detzil, FIGURE 1
shows a side elevation of an electrically operated hand
teol 21 such as a drill or the like, which contains an
electric moter, not shown. Said motor is operable to
rotate a chuck 22 in which is mounted a drill bit 23, or
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2
the like. Tool 21 has a pistol grip 29 to which is con-
nected an electric cable 25 for connecting the motor
inside the tool to a source of electric power.

Mounted on the rear of tool 21, and above the pisiol

rip portion thereof, is a switch, generally designated 27,
having a pivotable trigger lever 28 which is manipulated
by the thumb of the operator for momentarily closing the
circuit to the electric motor to operate the drill. The
circuit remains closed as long as the trigger is depressed
by the thumb of the operator. When pressure is released
from said trigger, the switch operated by said trigger
opens the electrical circuit to the motor whereby the op-
eration of the drill is stopped.

The detailed structure of the switch and its locking
arrangement is shown in the remaining figures of the draw-
ings. The switch may be applied not only to pistol grip
hand tools, such as drills and the like, but also may
be utilized to control such devices as household vacuum
cleaners and the like.

The switch assembly herein may be mounted upon the
housing 31 of the tool and comprises a bushing 32 ex-
tending through an aperture 33 in said housing (see also
FIGS. 4 and 5). Bushing 32 may be secured to housing
31 by means of a pair of threaded nuts 34 and 35 ean-
gaging the threaded periphery of said bushing. Bushing
32 has an upper tubular extension 37 having a diametri-
cally arrayed pin 38 positioned across the interior there-
of. ‘Mounted pivotally on pin 38 is a control element
or toggle 39 having an integral upwardly extending stub
41, having trigger lever 28 connécted to the externally
extending end thereof. Toggle 39 has a downwardly
extending integral leg 42 terminating in a spherical
ball 43,

Positioned within the lower portion of bushing 32
is a coil spring 44, one end portion 46 of which bears
against an interior wall of said bushing, while the other
end terminates in a hook 47 which partially encircles the
lower end of leg 42. Coil spring 44 is arranged to exert
outward forces between elements 46 and 47 whereby leg
42 is normally urged toward one side of bushing 32, as
shown in FIG. 4.

Connected to the lower end of bushing 32 is a plate
51 made of sheet metal or the like, to which is connected
the box-like switch envelope 52 made of a suitable in-
sulating material that is molded or otherwisé formed of
Bakelite, nylon or the like.

One end wall 53 of envelope 52 has an aperture 54
through which a pair of electrical lead lines %6 and 57
extend (FIGS. 3 and 4). Positioned side by side on the
holiow interior of envelope 52 is a pair of spaced apart
L-shaped electricaily conductive contact elements 58. In
FIG. 4 only one of said contact elements is seen, but
it is understood that the other one is positioned directly
behind it.

The electrically conductive cores 61 of lead lines 56
and 57 are connected at one end by means of welding
or the like to the top portions of respective spaced apart
contact elements 58. The othér portions of lines 56 and
57 pass by way of cable 25 for connection to a suitable
source of electric power.

Each contact element 58 has an integral inwardly ex-
tending toe 62 which lies within a respective recess 63
in floor 64 of envelope 52, the upper edge of each toe
extending slightly above the surface of said floor. The
interior of envelope 52 may be provided with an integrally
molded partition 66 which extends somewhat above the
interior surface of floor 64 and between toes 62 and ele-
ments 38, the top of said partition being concave in pro-
file.

Positioned within the interior of envelope 52 is a mov-
able contact guide 67 made of a suitable insulating mate-
rial, such as Bakelite, nylon or the like. Guide 67 has
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a downwardly extending leg 68 provided with a laterally
extending recess 69 which.rotatably accommodates an
electrically conductive pin 71. Fastened to each end of
pin 71 on both sides of leg 68 is an electrically conduc-
tive roller contact 72 adapted to roil back and forth along
the interior surface of foor 64.

The top surface of guide 67 has a circular recess 74
which accommodates one end of a coil spring 76, the
other end of which engages a guide cap 77 made of a
suitable insulating material such as Bakelite, nylon or
the like. The top of cap 77 has a semi-spherical concave
recss 78 which slidably accommodates ball 43.

Normally, as shown in FIG. 4, hook 47 of spring 44
causes ball 43 to be urged to the right while spring 76
causes guide 67, and accordingly, roller contacts 72 to
be urged to the left where the latter are spaced apart from
toes 62 of contact elements 58. In that condition, trigger
lever 28 is in a raised position and indicates that the
electrical apparatus which it controls is in the “off” or
open circuit condition.

When it is intended to operate the apparatus, lever 28
is momentarily depressed to the position shown in FIG. 3,
causing the pivoting action of toggle 39 whereby ball 43
is urged to the left against the action of spring 44. At
the same time, cap 77 is also urged by ball 43 to the
left, and while the latter is shifting its position, spring
76 is compressed and shifted to cause guide 67 to move
to the right. During this action, contacts 72, rotating on
pin 71, roll on floor 64 to the right, where said contacts
make electrical contact with respective toes 62 of contact
elements 58, thereby closing the electrical circuit between
elements 58. Thus, the depression of lever 28 places
the circuit in the “on” condition for operating the appa-
ratus controlled by the switch. Concomitantly, by releas-
ing pressure from lever 28, spring 44 acting on stub 42,
reverses the pivotal motion of toggle 39 to raise said lever
and to cause the switch actuating elements to return to
their original open circuit positions, as shown in FIG. 4.

In many situations it is either inconvenient or fatiguing
for the operator to maintain pressure on lever 28 when
the apparatus is in operation for an extended period of
time. Accordingly, when it is desired to keep lever 28
in the closed circuit position without continued manual,
digital or thumb pressure, there is provided a sheet metal
spring, generally designated 81, having a ring-shaped
base 82, which encircles bushing 32 and which is secured
by means of nut 34 to housing 31.

Integrally formed with base 82 of spring 81 is an up-
wardly extending arm 83 to the upper end of which is
attached one end of a solid metal lock pin 84 positioned
near the upper end of extension 37 of bushing 32 and
normally slightly spaced apart from the end of an integral
projection or finger 86 of trigger lever 28. In some em-
bodiments finger 86 may be formed integrally with stub
41.

The other free end of lock pin &4 has an integral out-
wardly extending annular flange 87. When it is desired
to Jock trigger lever 28 in the closed. circuit position,
said lever is first depressed, after which pin 84 is pushed
manually inwardly to a position where it is located be-
tween finger 86 and the top edge of extension 37 of bush-
ing 34 (FIG. 5). Since the action of torsion spring 44
normally causes finger 86 to be urged downwardly when
pressure is released from trigger lever 28 (FIG. 4), it is
evident that said action will cause said finger to be urged
downwardly vpon pin 84 to retain the latter frictionally
in position against extension 37 whereby toggle lever 28
is maintained in the depressed closed circuit position. In
some embodiments, the protrusion of flange 87 over the
inner edge of extension 37 enhances the locking action of
pin 84,

There is sufficient lost motion in the action of toggle
39 and the other actuating parts of the switch to provide
for slight downward overtravel of trigger lever 28 and
to permit the insertion of the outer end of lock pin 84
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between finger 86 and extension 37, after which lever 28
is released to produce the locking action as shown in FIG.
5. When it is desired to open the electrical circuit to stop
the operation of the apparatus, the same overtravel or
lost motion action permits sufficient slight further de-
pression of trigger lever 28 from its locking position,
whereupon finger 86 lifts slightly, pressure is released
from lock pin 84, and spring 81 automatically operates
to retfract said pin out of engagement with said finiger.
Thereafter pressure is released from trigger lever 28 which
then automatically assumes the open circuit position as
shown in FIG. 4.

It is evident that the swiich lock comprising sheet
metal spring 81 and pin 84 may be incorporated into
switch assemblies having other types of trigger elements
than components 82 and 86 described hereinabove, pro-
vided that such elements move pivotally as a lever to
operate a pivoiable momentary switch. In such event
pin 84 would cooperate with a portion of the control lever
of the switch to lock it in position when it is moved into
the closed circuit position. The form and shape of such
other operating levers would be a matter of design and
choice provided there is a projection thereon that per-

forms the same function as finger 86 described herein-

above. Accordingly, such alternative embodiments would
come within the purview of the present invention.

t is claimed:

1. A switch comprising a case, a control element pivot-
ally mounted on said case and positionable into first and
second switch positions, a projection on said control ele-
ment, a spring normally urging said control element into
said first position, a spring-mounted lock element near said
case, a pin on said lock element, and a tubular extension
on said case surrounding a portion of said control element,
said pin being engageable between said projection and an
edge of said extension when said control element is in the
second position to cause said control element to remain
in said second position, the mounting of said lock ele-
ment being normally biased whereby said pin is released
from engagement with said projection when said con-
trol element is depressed.

2. A switch according to claim 1, and further com-
prising a flange on said pin, said flange extending over
the internal edge of said tubular extension when said
pin is engaged by said projection.

3. A switch comprising a case, a pivotable control ele~
ment mounted in said case and movable into first and
second switch positions, a spring normally urging said
conirol element into said first position, a spring-mounted
lock element engageable by said control element when the
Iatter is moved into the second position against the action
of said spring to lock said conirol element in said sscond
position, said control element being capable of a degree
of lost motion beyond said second position, the actuation
of said control element in said lost motion permitting said
spring-mounting antomatically to retract said lock element
from engagement with said control element and permitting
said control element to be returned by said soring to said
first position.

4. A switch according to claim 3, and further compris-
ing an arm on said control element, said arm being man-
ually operable to cause the pivoting action of said control
element from said first position to said second position
and for providing said lost motion action for said control
element.

5. A switch according to claim 3 wherein said spring
mounting comprises a piece of shest metal, one end of
sajd metal being mounted near said case. said lock ele-
ment being mounted on the other free end of said metal,
the resilience of said metal being predetermined normally
to maintain said lock element spaced apart from said con-
trol element and from said case.

6. A switch comprising a case, a control element pivot-
ally mounted in said case, a spring in said case normally
urging said control clement into a fixst switch position,
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said control element being movable against the action of
said spring into a second switch position, said -second
switch position being maintainable with some overtravel
action of said control element, a spring-mounted lock ele-
ment near said case and normally retracted in an inactive
condition, said lock element being interposable between
said case and a portion of said control element when the
latter is first moved into an overtravel condition in respect
of said second switch position, said lock element being
grasped in an active condition between said case and said
control element when the latter is returned by said spring
from its overtravel condition and is maintained locked by
said lock element in said second switch position, the mov-
ing of said control element again into an overtravel con-
dition permitting said lock element automatically to re-
tract from between said case and said lock element and
permitting said control element to return under the action
of said spring to the first switch position.

7. A switch comprising a case, a toggle control ele-
ment pivotally mounted on said case, said element being
movable into an open circuit position and into a closed
circuit position, spring means normally urging said con-
trol element into an open circuit position, a trigger lever
on said control element, a pair of arms on said lever ex-
tending in opposite directions, the first of said arms being
depressible to move said control element into the closed
circuit position, a spring element mounted near said case,
a lock element on said spring, said lock element being in-
sertable and frictionally engageable between the second
of said arms and a portion of said case when said first
arm is first depressed against the action of said spring
means and then released to cause said control element to
remain in the closed circuit position by the action of said
spring means, said spring element being normally biased
to withdraw said lock element from between said second
arm and said case when said first arm is again depressed
against the action of said spring means.

10

15

20

25

30

6

8. In a momentary switch having a pivotable actuating
control element and a mounting therefor, the improvement
comprising a spring, one portion of which is connected to
said mounting, a lock element mounted on a free portion
of said spring, said locking element being normally re-
tracted by the normal bias of said spring away from said
control element, said locking element being movable into
a position where it is engageable between said control
element and said mounting for maintaining said control
element in a static position.

9. A switch according to claim 8, and further com-
prising a second spring normally biasing said actuating
control element into one of two switching positions in said
switch, said locking element when engaged by said con-
trol element causing the latter to be maintained against
the action of said second spring in the other of said posi-
tions.

10. A switch according to claim 9 wherein said control
element is movable into a first overtravel position against
the action of said second spring to permit the insertion and
engagement of said locking element between said control
element and said mounting, the subsequent movement of
said control element into an overtravel position auto-
matically permitting the locking element to be retracted
by said first mentioned spring.

11. A switch according to claim 10 wherein said first
mentioned spring comprises a piece of sheet metal, one
end of said metal being connectible at said mounting, said
locking element being mounted at the other free end of
said sheet of metal, said locking element being in the
form of a pin insertable between a portion of said control
element and said mounting.
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