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UNITED STATES

1,789,462

PATENT OFFICE

5 HAﬁRY- A DOUGLA_S, OF BRONSON, MICHIGAN .

ELECTRIC SWITCH iy

. Original appli_cét_ionbﬁled 'J'une“14, 1929, Serial No. 370,865. Divided and this application filed February

". 8, 1930. Serial No. 425,545, -

My invention relates to electric switches

and haswa number of objects and advantages-

in view, the present invention being a divi-
sion. of my original application; Serial No.

5 370,865, filed June 14, 1929. '
A switch constructed in accordance with
" one characteristic of the invention is inclu-
sive of a contact actuating member, prefer-
ably in the form of a plunger, a spring oper-
10 able upon this member to move it to one of
two alternative positions to. effect one cir-
cuit adjustment, said member being movable
against the force of said spring to the other
alternative position to effect another circuit
" 16 adjustment and a lock having an adjustable
member operable thereby and engageable
with the contact actuating member to-hokd
the latter member in the position to which it
is placed against the force of said spring. In
* 20 the preferred embodiment of the invention
the lock, in itself being operated, operates
upon the adjustable lock member to with-

draw this member from its holding engage--

ment with the contact actuating member.

26 In accordance with another characteristic
of the invention I employ a coupling having
two complemental members, one in a unitary
structure Wwith the element, such as an igni-
tion circuit transformer for which the circuit

30 that is governed by the switch is provided,

v and the other in a unitary structure with the
lock, the lock including adjustable means op-

. erable thereby and engageable with the con-

. tact actuating member and with the coupling

35 member that is in a unitary structure with
the aforesaid element to hold the contact actu-

ating member in the position to which it is-

placed against the force of said spring and

40 {0 lock-the two coupling members together

when the coutact actuating member is in this
position.. These coupling members are de-
sirably locked ‘together when the lock con-
trolling key is removed from the lock, so that
45 the switching mechanism and the transform-
er or other element controlled thereby are
not separable when the key is absent. * In the
preferred embodiment of the invention the
complemental coupling: members constitute
50 two parts of a housing that encloses the trans-

former or other element and _the switch con-.

trolling the same.

The 1invention will be more fully explained
in connection: with the accompanying draw-

-ing in which Fig. 1 is a longitudinal sectional

view illustrating the preferred embodiment
of the invention; Fig. 2 is a sectional view on
line 2—2 of Fig. 1; li?ig. 3 is a sectional view
on line 3—3 of Fig. 1; Fig. 4 is a view illus-
trating parts of Kig. 3 in different positions;
and Fig. 5 is a sectional view on line 5—15 of
Fig. 1. - :

.. The electric switch ‘illustrated includes a

contact actuating plunger 1 on which is rig-
1dly secured an inverted U-shaped bracket 2.
This bracket carries a bridging leaf spring
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contact arm 3 which is secured, at its mid- .

portion, to the base of the bracket. The right
hand end of the contact arm 3 is in constant
engagement - with an elongated contact 4
which is provided upon an insulating carrier
5. The other end of the contact arm-3 is

70

brought into and out of engagement with the -

- contact 6 also carried upon the mounting 5.

As illustrated when the plunger is-inwardly
depressed to its limit the contacts 3 and 6 are
separated and when the plunger is in its out-
ermost position these contacts are engaged.
A coiled spring 7 is desirably received within
the hollow inner end of the plunger 1, this
spring pressing, at its inner end, upon an
abutment 8 and, at its outer end, upon the

_plunger. When the plunger is moved in-

wardly to open the circuit governed by the
switch it compresses the spring 7. 'When this
spring is free to expand it automatically
places the switch-in a circuit closing posi-
tion. As illustrated the plunger is held in a
circuit opening position by means of an ad-
justable member 9. This adjustable member
15 in the form of an arin which is pivotally

mounted at 10. - The arm has an arcuate

notch 11 which is adapted to receive. the re-
duced intermediate portion 12 of the plunger
when the arm is swung sufficiently toward the
plunger. When the reduced plunger por-
tion 12-is received in the notch 11 the parts
margining this notch are interposed between

the larger parts of the plunger between which:

the part 12 intervenes. The spring T forces
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" one of them, to
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the right hand one of these two larger parts
of the plunger against the arm 9 which thus
serves as a stop to prevent the spring from
moving the plunger to a circuit closing posi-

tion. The adjustable member or . arm
9 is controlled by a lock. In the
embodiment of the invention illustrated

this lock is inclusive of a stationary
shell 13 having diametrically opposite
wide slots 14 formed therethrough and en-
closing a rotatable tumbler barrel 15 which
carries tumblers 16. In the absence of a key
these tumblers project into said slots 14, or

Eold the tumbler barrel from
rotation, the lock then being in locking ad-
justment. When the key 17 is inserted it
withdraws the tumblers” from the slot or
slots 14 that received the ends of the tumblers
so that the tumbler barrel may then be turned
by turning the key. The tumbler barrel car-
ries a pin 18 which projects inwardly from
the inner end of the barrel and is located upon
one side of the barrel axis. The adjustable
lock controlled member or arm 9 is held in
engagement with this pin by means of a
spring 19. 'When the tumbler Darrel is turned
to a position in which the tumblers are in reg-
ister with the slots 14 and in which position
the key 17 may be.withdrawn, the pin 18 per-
mits the spring 19 to turn the arm 9 in a clock-
wise direction to engage this arm with the
plunger 1. If the plunger is fully pressed in-
wardly the notch 11 will receive the reduced
plunger portion 12 to hold the plunger in its
depressed position. If the plunger is not de-
pressed, the arin 9 will engage the larger part
of the plunger that is to the right of the
plunger portion 12, the arrangement being
such that the plunger may thereafter be de-
pressed, whereupon the locking engagement
of the member 9 with the plunger will be es-
tablished upon the reception of the plunger
part 12 within the notch 11. When the
plunger is thus held in its depressed position,
the circuit governed by the switch is closed.
When the key is inserted and is turned to turn
the tumbler barrel the member 9 is withdrawn
from holding engagement with the plunger,
whereupon the spring 7 places the plunger in
its outer and circuit closing position. The

-switch of my invention is of particular sery-

. lce in controlling the ignition circuit of the

60

internal combustion engine of an automotive
vehicle.  When the invention is thus em-
ployed the abutment 8 may also be the mag-
netizable core of a transformer whose pri-
nary 20 is directly in series with the switch
and whose secondary 21 is in serial relation
with the grounded interrupter 22 and the
rotating arm 23 of a timer switch, the sta-
tionary contacts of this switch being connect-
ed with the sparking plugs 24.

In the preferred embodiment of the in-
vention a housing is provided for the switch
and transformer, this housing serving to

1,789,462

guard against unauthorized access to the
switch and transformer. This housing is
desirably made in two portions 25, 26, these
portions being held in assembly by a screw
27. The stationary shell 13 of the lock is
desirably rigidly secured to the front wall
of the housing portion 25 and to a partial
partition 28 that is secured to and within
the housing portion 25, the shell being be-
tween said front housing wall and said par-
tition. The plunger 1 passes through said
front housing wall and through the dash
board or other mounting 29 which carries
the housing. The housing portions 25 and
26 are desirably in telescopic relation, the
portion 26 being preferably inserted within
the inner end of the portion 25. These two
housing portions are provided with motion
limiting formations 80 and 31 which define
the extent to which the housing portion 26
may be inserted within the housing por-
tion 25. : .

The housing portion 25 is thus in one
unitary structure with the lock and the hous-
ing portion 26 is in one unitary structure
with the transformer. TIn order to prevent
the separation of the two housing portions
while the lock key is withdrawn and while
the circuit of the transformer primary 20
is locked open I cause the adjustable lock
member 9 to hold the housing portions to-
gether. To this end an arm 32 is carried
by and projects forwardly from the housing
portion 26. This arm has an opening 33
1n its forward end in which the prong 34 of
the arm 9 is received when the key is with-
drawn and preferably whether or not the
plunger is fully depressed. The housing
portion 25 and the housing portion 26 in
conjunction with the arm 82 thus constitute
two complemental coupling members one
in a unitary structure with the lock and
the other in a unitary structure with the
transformer, the lock adjustable means 9
being a part of the unitary structure that
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includes the housing portion 25 and the lock .

and serving to hold the coupling members
together when the lock key is withdrawn so
that said coupling members cannot then be
separated, even though the assembling
screw 27 be removed. In order to prevent
undue strain upon the arm 9 in case the
assembling screw 27 is removed and the
housing portion 26 is ‘rearwardly pulled
upon, I also provide an opening 85 in the
upper end of the partition 28 this opening
being normally permanently in register with
the opening 33 so that it may receive the
prong 34 when the lock key is withdrawn.

If the housing portion 26 should be rear..

wardly pulled upon the partition 28 will
cooperate with the member 9 to resist this
action, this said member 9 being thereb
protected. Certain claims relating to IOCK
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switch are included in the Qriginaladf this

application, hitherto mentioned.. .
Having described my invention, I claim:.

1. An electric switch including a contact
actuating member; a spring operable upon
this member to move it to one of two alterna-

‘tive positions to efféct one circuit -adjust-

‘ment, said- member ‘being movable, against

10
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the force of said spring, to.-the other alter-
native position to effect another- circuit ad-
justment; an element for which the circuit
controlled by the switch is provided ; a lock;

‘and a coupling having two complemental

members, one in a unitary structure with the

-aforesaid- element for which the circuit is

provided and the other in a unitary struc-

ture with the lock, said lock including -ad-:

justable means operable thereby and engage-

able 'with the contact actuating member and.

with the coupling member that is in a uni-
tary structure with the aforesaid element to
hold the contact actuating member in the po-
sition to-which it is placed against th= force
of said spring.and to lock the two coupling
members together when the contact actuat-

‘ing member is in this position.’

2. An electric switch including a contact
actuating plunger; a spring pressing out-
wardly upon the plunger and serving to
place it in its outer position to effect one

“circuit adjustment, said plunger being mov-

~able inwardly, against the force -of said
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spring, to an alternative position to effect
another circuit adjustment; an element for
which the cirenit controlled by the switch is

provided ; a lock ;. and a coupling having two.
Y b ted =

complemental members, oné in a unitary
structure with the aforesaid element and the
other in-a unitary structure with the lock,
said lock including adjustable means.oper-
able thereby and engageable with the plung-

er and with the coupling member that is in -

a unitary structure with the aforesaid ele-
ment to hold the plunger in the position to

“which it is placed against the force of said

spring and to lock the two coupling members
together when the plunger is in this position.

3. The structure of claim 1 whercin a
spring operates upbn the adjustable means
of the lock to place this means in its holding
adjustment, the lock. in itself being. oper-
ated. operating said adjustable means to
withdraw the same froni its holding adjust-
ment. ‘ o .

4. The structure of claim 2 wherein a
spring operates upon the adjustable means
of the lock to place this means in its hold-
ing adjustment, the lock, in itself being op-
crated, operating said adjustable means to
withdeaw the same from its holding adjust-
ment. . ‘ : -

5. An electric switeh including a contact

" actuating member; a spring operable upon

65

this member to move it to one of two alter-
native positions to effect one circuit adjust-

3

ment, said member being movable, against
the force of said spring, to the other, alter-.
native position:to effect anothercircuit ad-!

of one of its ‘windings governet

: byt thie
switch; a lock; and a housing’

the trans-

".justment; a transformer having the ¢ircuit’

.former and. switch having séparable:por- =

tions, one portion being in one initary struc
‘ture with the transformer and thé“other’be-.
ing in another unitary-structure with’'the
Jlock, said lock ‘including adjustable ‘mieans

“-operable -thereby ‘and ‘engageable with: the

contact actuating member and. with the hous-
ing portion that isin a unitary structure with
. the transformer to hold the contact actuating

. 15
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- member in-the position to which it'is placed -

against. the force of said spring and to'lock -

.the two housing portions fogether ‘when the .

- contact actuating member is in this position.”

~ 6. An electric switch including 4 contact '

actuating plunger;-a sprin; pressing “out-
" wardly upon the plunger and serving to place
it _in 1ts outer position to effect one’¢ircuit
adjustment, said- plunger being movable ju-
wardly, against thé Torce.of said spring, 1o ali

alternative position to effect another circuit
adjustment; a transformer having the circuit * *
of one of its windings governed by the

switth; a'lock; and a housing for ‘the trans-:

former and switch having'separable portidis, -

one portion ‘being in one unitary’ structure’
with the transfornmier and theother being in
another unitary. structure with the lock, said
lock including adjustable - means operable
thereby and engageable with the plunger and.
with the housing portion that is in'a unitary

‘plunger in the position to which it is placed
against the force of said spring and to lock"
the two housing portions together when the"
plungeris in this position. = 7
spring operates upon the adjustable means of
the lock to place this means in its-holding
adjustment, the lock, in itself being oper-
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. structure . with the transformer to holdthe¢™

105

7. The structure of claim 5 wherein a -

11¢

ated, operating said adjustable means to with- -

“draw the samé from its holding adjustment.

8. The structure of ‘claim 6’ wherein 'a
spring operates upon the adjustable means of -
the lock to place this means in its holding ad- -

" justment, the lock, in itself being -operated,

‘operating said adjustable means to withdraw
the same from its holding adjustnient. ™ . °
9.7 An electrie switch including a contact
actuating plunger: an element for which the
cireuit controlled by the switeh is provided ;
a lock: and a coupling having {wo comple-
niental members, one in a unitary structure
with the aforesaid element for which the civ-
cuit controlled by the switeh is provided and
the other in a unitary structure with the lock.
said lock including adjustable means operable
. thereby and engageable with the plunger and
with the coupling member that is in a uni-
tary structure with the aforesaid element to
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hold the plunger in one adjustment and to -
lock the two coupling members together when
the plunger is in this position.

10. The structure of claim 9 wherein a
spring operates upon the adjustable means.of |
the lock to place this means in its holding
adjustment, the Jock in itself being operated,
operating said adjustable means to withdraw
the same from its holding adjustment.

11, An electric switch includirig a contact
actuating plunger; a transformer having the
circuit of one of its windings governed by the
switch; a lock; and a housing for the trans-
former and switch having séparable portions,
one portion being in one unitary structure
with the transformer and the other being in
another unitary structure with the lock, said
lock including adjustable means operable
thereby and engageable with the plunger and
with tge housing portion that is in a unitary
structure with the transformer to hold the
plunger in a position to which it is placed

“and to lock the two housing portions together

when the plungers in this position.

12. An electric switch including a contact
actuating member; an element for which the
circuit controlled by the switch is provided;

‘a lock; and a-coupling having two comple-

mental members, one 1n a unitary structure
with the aforesaid element for which the cir-
cuit controlled by the switch is provided and .
the other in a unitary structure with the lock,
said lock including adjustable means opera-
ble thereby and engageable with che contact
actuating member and with the coupling

-member that is in a unitary structure with

the aforesaid element to hold the contact actu-
ating member in one adjustment and to lock
the two coupling members together when the
contact actuating member is in this position,

“wherein a spring operates upon the adjust-

able means of the lock to plate this means in
its holding adjustment, the lock, in itself
being operated, operating said adjustable
means to withdraw the same from its holding

-adjustinent and wherein a spring: operates

upon the adjustable means of the lock to
place this means in its holding adjustment,
the lock, in itself being operated, operating
said adjustable means to withdraw the same
from its holding adjustment. . .

In witness whereof, I hereunto subscribe

my name. :
: HARRY A. DOUGLAS.



