A, K. SUTHERLAND.
~PUSH BUTTON SWITCH,
APPLICATION FILED FESB. 23, 1915,

1,292,140. Patented Jan, 21, 1919.
. Fig 1. . Fig. 2

. ’; ‘ ' g 109 /0%
I .. ol b

R = P v l|l/ &; 14
N BN N X
L N D © HEN == i‘ DN
20N N
= %L \1’/: S/ !JQ - TN

2% )
7
. lwvewron
Alexander K. Suther/and,

By, .
V47 A
<% = ATTORNEY -



16

20

26

30

35

40

45

60

UNTTED STATES PATENT OFFICE.

ALEXANDER K. -SUTHERLAND, .OF PLAINVILLE, CONNECTICUT, ASSIGN'OR TO THE
TRUMBULL ELECTRIC MANUFACTURING COMPANY, OF PLAINVILLE, CON-
NECTICUT, A CORFORATION OF CONNECTICUT.

- PUSH-BUTTON SWITCH.

1,262,140,

. Specification of Letters Patent.

" Patented Jan. 21, 1919,
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“To all whom it ey concern:

Be it known that I, Azexanoe K. Svrs-
ERLAND, a citizen of the United States, and 2
resident of Plainville, in the county, of Fair-
field and State.of Connecticut, have invent-
ed certain new and: useful Improvements in
Push-Button Switches, of which the follow-
ing is a full, clear, and exact description,
whereby any one skilled in theé art may make
and use the same.

The invention relates to push button
switches or to any switch ib which there is
a lock element which must be periodically
released by a moving element in order to pro-

-vide. a free flying quick movement of the

moving element.

The object of the invention is fo provide a
simple positive mechanism in which during
the nominal moventent of an uctuator a mul-
tiplied movement may be imparted to effect

the release of the Jocking elements and per:.

-mit re-locking of the elements.

A still further object is to provide a main
actuater har and o supplemental actuator
moved by the bar to actuate the releasing
mechanism with a minimum of friction and
with a substantially direct thrust upon the
release. - '

Referring to the drawings:

" Figure 1 is a sectional view through a.re-
ceptacle and parts of the push button switch
showing the contacts in engagement.

Tig. 2 is » cross sectional view substam-
tially at right angles to the parts as illus-
irated in Fig. 1. . ‘

Tig. 3 illustrates the parts with one of the
push buttons descending in the operation of
throwing the switch blade. -

Fig. 4 is a view of the parts simliar to
that of ¥ig. 3 with the release mechanism
about to disconnect. ’

Tig. 5 shows the parts immediately after
the release of the Jocking mechanism has
taken place. ~ N

Fig. 6 is a view illustrative of the vari-
ous parts of the mechanism in their general
position ¢f assembly, said parts being shown
11 perspective.

It is not new in the art to provide a
frame member, an oscillatory switch blade,
an actuator bar and means such as switch
buttons for moving the actuator bar mnor is
it new in the art to provide a locking mem-
ber for the oscillatory switch blade which

will hold said blade in a fixed position, pend-
ing a tensioning of the spring membér for
quickly moving the oscillating switch blade.

It has become an’ all important feature of
switch constructions in the art to provide
against lost motion and to insure perma-
nency and regularity of action in the move-
ment of the oscillatory switch blade. It is
also most desirable to provide a mechanism
in which the movements of the actuating
parts shall be reduced to & minimum in
order to permit the construction of a device
of comparatively small though with fully
accurate action within a reasonable con-

‘densed space.

The present invention has to deal with the

features of advantage demanded in this art

and proposes a simple and unique structure
in which with a nomindl movement of the

actuating members, a perfect release of the

tensioned oscillating switch blade may be
secured and a positive locking of the parts
may he insured. Much of the detail of the
mechanisin is well known in the art and
needs no detail description. '
Referring to the drawings, the numeral 1
denotes a porcelain receptacle or other suit-
able insulator within which are suitably ar-
anged the stationary contacts 2, 8, which
may be of any desived preferred form.
Suitably fitting the upper edge of the re-
ceptacle 1, there is a metallic supporting
frame 4 having suitable perforations
throngh which the push buttons 5, 6 extend
and having dependent arms 7, 8 at or nesr
the lower end of which is supported ‘and
borne the main mechanism of the switch.
The dependent arin 7 has a slot 8¢ which has
projecting through it the lug 9 of a detent
plate 10. This plate is provided with an
elongated porforation 11 which encircles
the main pivoet 12 upon which the oscillat-
ing parts roove. The lug 9 projecting
through the guide slot 8* insures a recipro-

ating motion of the plate 10 in a definite-

line. Its Jower end 13 forms a locking mem-
ber for the oscillatory switch blade 14, This
blade is connected through suitable insula-
tors well known in the art with a yoke mem-
ber 15 which has a bar 16 connecting the
two yoke plates 17, 18 which straddle the
down-turned dependent frame members 7
and 8 and which are provided with pivot
openings 19, 20, through which the main
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The insulators and the os-

pivot 12 passes.
are provided with

cillatory switch blade 14

2 similar central pivotal opening through

which the pivot 12 may pass. .-

The lower end of the detent plate 10 is of
a form suitable to impinge against either
side of the yoke bar 16 and prevent oscilla-

_tory movement of the yoke and the switch
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~ a form that as the actnator bar

blade 14 until it is withdrawn. ‘

For actuating. the yoke member and the
switch bar 14, an actuator. bar ‘21" is pro-
vided which has a hub 22 extending be-

- tween the dependent members 7 and 8 and

upon which hub is arranged a two-armed
spring 28. At the lower end of the actu-
ator bar 21, there is a lug 24 which rests be-
tween the two arms of the spring 23. This
spring is so positioned that its arms also exs
tend on opposite sides of the bar 16 and the
hub 922 is pivotally mounted upon the
pivot 12, ' .

It is apparent that a movement of the
actuator bar 21 through the push buttons b,
¢ would ordinarily carry with it the voke

15 inasmuch as the bar 16 of the yoke is
“straddled by the arms of the spring 23.

Mo-
tion of the yoke-bar 16.is prevented-by its
engagement with the lower end 18 of the de-
tent plate 30 and said detent plate is-nor-
mally depressed and held in locking engage-
menf by a spring 10¢ secured to the depend-
ent frame menmber 8, as at 10°, and can only
release the yoke member 16 when it is raised
out of engagement therewith. o

Upon the side of the detent plate 10, there
ie a stud 9%, which forms an abutment by

which the detent plate 10 may be raised or

moved so that its lower end 13 will be moved
out of obstricting position.vith eference to
the voke bar 16. : ,
Normally resting upon the actuator bar 21
is a cani-plate 25 having an enlarged central
perforation 26 which gives it some freedom
of moverient with reference to the main
pivot 120 This cam plate. 26 is provided
with lugs 27 which overlie the upper edge of

the actuator bar-21 and the lower edge of

the plate is curved as at 28 to correspond
with its general radial line of movement as
regards the main pivof 12. This perforation
96 encircles a bearing nipple 26 projecting
from the actuator bar 21 and which in
reality is the inner end of the sleeve or
barrel 22: ‘
The cam
ot correspond to the form of the lower
edge of the actuator bar 21 but is of such
21 is de-

" pressed the lower edge of the eam plate 25
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will impinge against the edges of the yoke
bar -16. - -As-the actnator bar is (}g])l'essed.
this impingement of the lower side. 28 -of

the-cam plate owing to its perforation 26 -
will cause it to rise sufficiently at its oppo-.

gite end to give practically a direct thrust

Dbuttons.

plate 25 at its.lower edge 28 does’

’ '
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upon the stud. 9% ,Thereup'on,‘t}_'le detent

plate 10 will be released, ‘while under full
tension of the spring 28. This opetation of
the parts is illustrated in Figs. 3 and 4,
where it is clearly shown that there s a_rela-
tive movement between thie eam plate 26 and

70

the actuator bar 21 during-an oscillation of” .

said actuator bar. o . S
In other words it -would be impossible to
raise the detent plate 10
of the oscillating actuator bar 21 as of me-
cessity the release of the actuator bar must
only be effected after the substantially. full
depression of one of the actuator or push
The actuator bar. neither“has’ a
proper movement nor a suflicient movement
to give an effective refease without the ad-
dition of the excess movement offected by
the cam plate 25 upon the detent plate 10,
The lower edge 28 of the cam plate 25 is
carried with the actuator bar-21 owing to

by -direct contact.
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the impinging Jugs 27 until its lower edge.

& is brought into engagement and rides

upon the edge of the yoke bar 16. There-

upon its further oscillatory movement is re-
tarded and it is forced upward so that its
upper cdge 28 engages the lug O and
presses the detent plate 10 upward until its
Jower end 13 releases the yoke bar 16, This
volie bar being now under full tension of
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the spring 23 flies forward for its fullmove-

ment.
The movement of the yoke bar 16 is lim-

ited by stops 7 formed at the lower ends

of the dependent miembers 7 and 8. As soon
as thé cam plate 25 has released the yoke
bar 16 by impinging against the lug 9 and

“paising the detent plate 10, it assumes & po-

sition with its lugs 27 overlying the upper
edge of the actuator bar 21 and the voke

hat 16 passes over the lower curved enct 13 .

of the detent plate 10. The sides of the
lower end of the detent plate 10 are beveled
as at 13 and firmly. bold the yoke bar 16
against the stops 7* under the tension of the
spring 10° Tt will be seen from the above
deseription that the cam plate 25 has- a
nominal oscillatory movement with the actu-
ator bar 21 but as soon as its lower curved
edge 28 rides against the ber 18, it has sub-
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stantially a divect longitudinal movement -

so that there is a direct upward ‘thrust
against the stud 9
tioh or wiping ‘movenddnts. ~With this ar-
rangement of parts, every movement of the
actuating buttons 5. 6 may be transmitted
effectively to provide a locking and releas-

ing action of the detent plate 10 without loss-

of motion and without nndue friction.
‘The advantages of the structure are at
once apparent. A full oscillatory move-
ment may be given to the actuator bar 21
without placing undue duty upon it and
as;it is oscillated, it carries the plate 25 on
a long leverage through its lugs 27 until the

v

without undue cam fric- .
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lower edge 28 of the plateb rides easily upon‘
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tion at the end of each

the yoke bar 16. This leverage gives an
easy and direct upward thrust of the plate
25 which impinging against the stud 9* car-
ries the detent plate 10 easily out of engage-
ment with this yoke bar 16,0 - .-
~There is practically no‘lost motion.: The
switch buttons may be depressed without
suddenly running away from the finger and
all of the parts are perfectly locked in posi-
throw of the oscil-

latory switch blade. :

The device. is simple in construction and
cheap in its manufacture ‘as all of the ‘ele-
ments may be formed from' stamped up
metal. - The parts may also -be assembled

-with great facility as a single stud 12 serves

as a rotative center for all ‘oscillatory and

reciprocating movements. - * . .
What I claim as my invention and desire

to secure by Letters Patent is: - :

- L. In g device of the character described,

a supporting frame, an oscillating switch

blade, a yoke. bearing said blade, an actua-

tor bar, a reciprocating sliding- detent, piate

provided at its lower end with" means for
locking the switch blade yoke, a cam plate
loosely mounted upon and movable with the
actuator bar and having a free moyvement
with reference thereto, and arranged to im-

pinge against said yoke upon a predeter-

mined . movement of ‘the actuator bar and

.cam plate, and be thereby tilted with refs

- B 4
erence to said actuator bar, sald cam plate

85 being arranged upon being tilted, to move

- switch blade yoke.
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the detent plate; thereby releasing. the

2.-In a snap switch, a Suppdrtiﬁg frame,"

an oscillating switch blade, a switch blade
yoke. for moving said blade; an oscillating
aétuator bar spring-connected with. the
switch blade yoke, a reciprocating detent,
the lower end of which engages said yoke
for locking the same, a cam plate for oper-

ating the detent, having a free” movement
-with reference to, and an oscillating move-

ment with, the actuator bar, and having an
oscillating movement independent of its
movement with. said- bar, gaid plate im-

pinging upon the yoke near the'end of each-
oscillation thereof, whereby it 'is tilted to -

raise the detent, and means for oscillating
the actuator bar. L ‘

3. In a snap switch, a sup};l)orgmg frame
having a dependent member having spaced

stops at the end thereof; a pivoted yoke hav-

ing a yoke bar arranged to impinge against
said" stops, a_switch blade carried by the
yoke, an oscillating actuator bar pivoted
concentrically with reference to the yoke, a

spring connection between the actuator bar

and yoke, a reciprocating detent, the lower
end of which holds the yoke bar against one
or the other of the stops,-and & cam plate

loosely mounted upon and osgi_llatil_l_g with.

“with the actuater bar

- ment of:the cam

a

the actuator bar and haviﬁ%‘»an ‘exagg_eratetvi
movement independent of ‘its movement
with the bar, said plate being arranged to

impinge upon the yoke bar and to be there-:

by given the said exaggerated movement,
which: movement ‘operates the detent to re-

lease the yoke bar. o

70

4. In a snap switch, a supporting frame,

a yoke pivoted in the frame, a switch blade
carried by the yoke, a pivoted actuator bar;

- a-reciprocating detent for locking the yoke;

formed ‘with an opening ‘surrounding the
yoke pivot. and constituting a gvide for the
detent, an- oscillating cam plate :movable

] ﬁ)ut free to have a lim-
ited movement with reference thereto, the

75 .
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cam plate having interengagement with the

actuator bar to cause them to move together,
and a cam surface arranged to impinge upon
the yoke as it is moved and cause the move-

late independent of the -

85

actuator bar as the latter a%proaches it -

extreme limit of movement, the cam plate
being arranged to move the detent to re-
lease the yoke as it is thus moved relative
to the actuator bar. o ‘ ’

+- 5. In.a snap switeh, a supporting frame

having dependent members, one of. said
members having a guide slot, a detent hav-
Ing a lug extending into said slot, an oseil-

Inting actuator bar, a switch bar having- a

0

95

yoke. said yoke and actuator bar mounted

upon a common pivot, ‘a spring connecting

losely mounted upon the pivot of the acti-
ator: bar and yoke and provided with lngs

adapted to-normally engage the upper edge
-of 'said bar above its pivot whereby the ae-
-tuator. bar, und .cam plate oscillate togetiier,
and having a_sirface arranged. to impinge
upon - the .yoke as the actuator bar ap- -
proaches its limit of movement, whereby the

cam plate is caused to move relative to the
gctuutor bar, the lug: on tha detent ‘being
adapted to be engaged by the cam plate

upon an oscillation of the actuator bar as.

said cam, plate impinges against the' yoke,

ment of the actuator bar." .

6. In a snap switch; a
a detent, an :oscillating switch blade yoke

and switch blade, an oscillating actuator

bar, said bar and switch blade yoke having
spring interconnections,.s cam plate mount-

‘the actuator bar and yoke, a- cam plate -
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.whereby a release of the yoke is effected at
substantially the completion of the move- - -

w138
supporting frame, "%/

12¢

ed for oscillation ‘with, and having a free -

movement with reference to, the oscillating
movement - of the  actuator bar the lower

edge of the cam plats being arranged to -

impinge against the yoke ds the actuator

bar approaches the .limit of its movement.
in either direction, thereby causing the free
movement: of the cam ‘plate relative thereto,’

interenigaging lugs between the actuator bar

126

and cam plate, sa'id\;‘lugs,engaging} the b;}p;»:fi’éli
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- to tilt the plate as sald plateA impinges at

10

15

its lower edge against the yoke, said en-
gagement and impingement causing an am-

plitied movement of the cam plate and a re-  as the
- tion 1 its movement,
“impinge U

lease of the detent. .

7. In @ snap switch, a supporting frame,
an oscillating switeh blade, & yoke therefor,
an oscillating actuator bar, a detel
mounted - for
supporting frame and adapted
lower end to lock the yoke, a cam plate hav-
ing lugs engaging the upper edge: of the
actuator bar at two points
of the pivotal center of said bar and with'
the lower edge of said plate adapted to. im-
pinge upon the _Koké,'whereby an amplified
veleasing movement uf the cam plate is ef-

- fected during “oscillation of the “actuator
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_tion wof the sliding
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" gwitch  blade yoke,

bar, and a lng upon the detent plate adapt-
ed to be engaged by the cam plate, whereby
the detent plate 1s noved at the completion’

‘of the oscillating movements of the actua-

tor bar. : : R

8. In a device of the character described,
an oscillating actuator bar; a switch bar, a
yoke therefor, a detent plate, the lower end
of which holds said yoke at Opposite'limits
of its throw against fixed stops, a‘floating
cam ‘plate loosely connected with the ac-
tuator bar and movable therewith but hav-
ing an amplified movement with respect

thereto, said cam plate adapted to impinge
.against the
the switch

yoke and also to impinge upon

bar upon opposite sides © its
center of oscillation, whereby an’ amplified
movement. of the cam plate is effected in the
line of movement of the detent plate, and &
lug on said detent plate engaged by the cam
plate. :

9. In a device of the character described,:

frame having dependent frame
members, a switeh plade, a switch blade
yoke, said parts ‘pivpta‘lly mounted in’ the

dependent frame mémbers, a detent plate,
mounted”

having a portion that is slidably’
in one 'of the dependent frame members
and having a slot elongated in the direcs
movement of the detent

late and encircling the pivot of the piv-
oted members and carrying at its lower end
a locking and releaging ;means for -the
stops against which the.
switch blade yoke is

cam plate having a

sliding reciprocation in the .

through its . be engaged by

on oppositeisides, :

_angular movement of tlic plate moves

“mitted to the detent
blade during the angular movement of the
actuator bar. ' : Co )

| e is locked by the lower end.
of the detent plate at opposite limits of the-
‘throw of said voke, a

1,202,140

floating and moving engagement With the
actuator bar -whereby it moves therewith
and is also free to
as the actuator bar reaches a definite posi-
said plate adapted to
‘ _ switch blade yoke @uring
its moveinent by the actuator par whereby it
is moved relative to the actuator bar; and an
abutment upon the detent plate adapted to
ywv the cam plate as it is meved

relative to the actuator bar. : .
10. In combination in a snap gwitch hav-
ing an oscillatory switch blade, a reciprocat-
ing. detent for locking said gwitch - blade
having locking and releasing. actions with
respect; to said - switch: blade, a pivot upon
which said switch blade is mourited, of an
oscillatory actuator bar spring* connected
with the switch blade and having an angu-
jar movement - with reference to the pivot
thereof within fixed Jimits, a cam plate hav-
ing a free movement with reference to and

pon the

angular movement of the latter and havingan’
angular displacement with reference to the
supporting pivet greater than the angular
movement of the actuator bar, and intercon-
necting means - tween -the cam plate
reciprocating
the
dotent and releases the: switch blade during
the angular niovement of the actuator bar.

'11.,»In‘co’mbinatibn,,in a snap switch, an
oscillating switch blade, 'a movable detent
for. locking said switch blade at. opposite

switch blade. is mounted, an ‘oscillating ac-
tuator bar spring-eonnected.wi,th the gwitch
blade and having an angular movement with'
reference to the pivot of the &witch blade,
a floating cam plate having an engagement

move relative thereto
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" oscillating with the actuator bar during the .

80

and
detent whereby the amplified
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litnits of its throw, a pivot upon which said -

95

“with the actuator bar and having an angu- . ©

Jar movement with referenceto the pivot am- -

plified through movement of the actuator

‘Dar, and means of engagement between the
amplified

cam plate and detent, whereby the
angular movement of the cam plate is trans-
and releases-the gwitch

. 'ALEXANDER K. SUTHERLAND.
Witnesses: . . R B
" Crarence D. Prart,
fpank T. WHEELER. -

i00




