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My invention relatiés to eléotric: swmches, and.::‘ :

more-partidularly toa switehimechanism: whereiti:
the-contacts are -opened:and:closed quickly; as:
well ag improved:type of "mechianism: permtbtmgfr
over-travelifortRe operatihesmeans:s.

The- iivention: contempldtes:ans improvement:
over my:-Patent: Nov 2;294:559; < of I September:- 1
1922 and: Nei' 2,270:95%; o January 27;1942.0 Ihy:
the-switches of ‘tHe cltiss about:te:-be:deseribed;.
it is desifabler tos: provide: o meshanism: which:
allows-it to:berdisposed itr various places and used
in-connection with . different: types of ‘machines:
It is/also desirable’to-have: a mechanism which
will operate ‘with” a: relatively short travel” and:
which' will operate- quickly,” thus:-enabling: the-
contactsto ke madeand brokenquickly; eliminat-
ing arcing and its accompanying:corrosion-of:the:
contacts. It is also desirable to provide means:
whereby the movements are-transmitted: through
over- travel means', thus e11mmatmg" breakage

switchwhich is: very compact adapted to- bea

mounted in nearlyany placeswhere suchoaswiteh

is- desirable; The:contacts are:. operated: insa:

separate compartment-from: the switching means;:.
which enables- the switching: means,: or~switeh
operating:means;:to-be lubricated-without:danger:

of 'such lubricant getting ow the-contacts; means
is alsoprovided: whereby: the operating:lever:can

be: moved further- than.ordinarily: contemplated.:

without. endangering- the: -other: mechanisnt:

Further advantages:consist in anrimproved con=:-
struction:of: snap-operating:mechanism which hds:

-l

but- a- relatively: few parts: and:arexnotrsubject:

to wear; as-in previous-devices:

These, and:stili:
other. advantages of the invention, will- become::
more apparent from.the:following:description:of:
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an. embodiment.”theneof; whichr: deseription: is -

illustrated-. by the: accompanying: drawings: and
forms a-part.of this: speciﬁoation-'~ e
In.the:drawings:

-Fig: 1:is:a view of the: swﬂ;ch m elevat;ion with

one=of the:housing plates:removedsand laoking:
into. that. portion of: the- compartment Whlch
houses. the contaets;- )

Fig. 2.is:a.sectional.view; bemg aa'ermcai medlal.
section taken on:.therline: 2-—2,of Fxg.\l lookmg in
the: direction.of arrows:.

Fig: 3.is:a view:similar to Fig;; 1 taken From the:
54

other. side of the-device:: w1th the: other: “cover:
removed;
TFigs. 4 and 5 are front and: mde elevatmns re-
. spectively of a.rocker: shaft: operatmg lever:. ve-
moved: from. the assembly;.. :
Figs..6, T and-8 are toprplan; frum‘r e]éva;tmnalﬁ;
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- leversof Pigs.:4 to

Jhagia,

ando snie eIeva,tlon“al‘ vxerws respeetWely ofti a~
rockiery =

Pigs:
views of

land 10 :am"»ﬁ"(mt andi szde e]’ev‘atmnal‘
sspacer-used’in: conjuinetion wmh thes
inclusive.

Pigs: 1l and ¥ e ~front andi’ sxde—elevatlonal
views respectively of a,fpa;wlmsed ‘. eonJunctlen
with: the rocker;

Flgs;, ‘:‘amd' 14, are ~front and‘ smle elevahonal

levers oﬁFxgs*4 tov 12)incIuswe; - :
Figs: 15:and 116 are. frontand side? elevatlonal
views:respectively off the interior:operating lever; -
- Figs:: 17-and18 axe viewstof the shaft1ever-used”

=i cnmuncmcm:qmm theslever: of ngs 151 Tand: 16¢ .

and @ ¢ :
- Pigsia10s a,ndrzﬂ' amv fmmr sandi s1de elevaﬁmnal ;
views -respectivelyrof azspring:rusediin connectmn
with the leverswof Figs. 15:t6 184tniclusive. .
Throughout:this 'specification;. like parts have:
been: désignatediby-like reference:characters. -
¥R earryingrout myrinvention, T preférably pro--
videsarhousing:whichyis'divided intostwo compart-
mentstby a:partitionyone’ofithie compartments-igs

. adapled: to houser: thisi levericarrying the contacts”

which operate between the fixed contacts and*is:
connectedi to '@ reoeck: shaft  which: extends:
anothercompartmentwhich houses:ithe operating -
mechanism::formmoning: the: contacttleveri - A

» operatinglever issprovided-exteriorly of the hoviss-

ing, adjustably secured to:mishaft:which extends-
into:thedastzmentioned compartnent and earries
thereontaiswingable:leverthat is:connected-to-the-
shaft through an over travel:mschanism: ~ The-

5: swingghlerlever isprovided with an: end ‘which'én-

gagesra seeond déver - whichsis a part of ‘o’ come«
posite:léver: comprising: asmember-fixedto- the
other-end: of:the:rockestaft and whiéh has a: re--
silient: conmectiorswithnia zrooker:: "Theéw rccker
9, pair:ofiprojections which: extend: into en+
gagement: withi pawls « which- are- adapted: for -
alternates engagements: withs thé - projeetions;
holding: the: member . against: movement unml
releasediby:the swingable member: =
More:particulanly; the-invention-comprises; re-
ferring; to Bigs: 15.the: housitg indicatéd: at: 19;
whieh dssof-generally rectangular formation - and"
isuprovided:iwith:avlongitudinally-extending par--
titidw: +4  dividing:: the: Housing: into- ax conta.ct
lever: compartment 87 and s mecHanism housing”
compartment 92 The-Houstng:is'closed ‘on-oppo- -
site’ sidesy.by:scover plates. (2 asuitable-gasket;
suchreass i#@:being: interposed: between: the- cover
plate:-andiithe: housing: which! is -held" onto-the

“howsingr By - screws* 13:¢. The- wpper- end ofthe™
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housing is provided with a boss 15 which opens
into the contact compartment and is threaded as
indicated at 16 for the reception of a conduit or
the like. The lower end of the housing as viewed
in the figures is provided with a boss 18, in which
a shaft 19 extends, being journalied in a bearing
20. The shaft extends from the exterior of the
housing into the chamber 9.. The outer end of
the shaft is serrated at 23 and carries thereon an
operating arm comprising g lever 21 provided with
a roller 22 on ifs* end. The serrated shafi -is
adapted to be secured to the lever 21 by an Allen
set screw 24 which is threaded into the end of
the shaft, which is split, and expands the shaft
into contact therewith. The shaft (8 extends
into the compartment 9, which is provided with a
semi-circular portion at the lower end, as indi-
cated at 27, and carries thereon, in said compart-
ment, a short lever 30, more clearly shown in
Figs. 17 and 18. The lever comprises a ring
shaped body 31 providing a close fit with the shaft
and is secured onto the shaft by a taper pin 32
which extends through openings in the lever and
the shaff. Extending from the body of the lever
is a neck 33 which terminates in g rectangular
head 34. A swing lever 36 is also journaled on
the shaft 19, and-comprises a construction best
shown in Figs. ‘15 and 16. It includes a ring
shaped end 37, adapted to be journaled on the
shaft 19, provided with a neck 38 and which end
is provided with a slot. 39 permitting ‘the same
to be disposed with its portions on either side of
the lever 30.. The portions 38 and the body of
this lever above the neck-38 are complementary
to the neck 33 and the head 34 on the short lever.

The end of the lever 36 is provided with a U-
shaped slot 40, the legs of which are parallel to
each - other.
lever and .the swing  lever ‘is provided in the
form of a C-shaped spring, 'shown :in Pigs.
19 and 20. ‘This spring comprises.a - circular
body indicated at 42, adapted to surround the
rings 31 and 37 of the levers 30 and 36 respec-
tively, and provided with. neck engaging portions
43 which seat on the necks 33 and 38 of the two
levers. : : o :

The‘sprin'gv is. shown as being of a Iminated

structure comprising the inner portion having the
outwardly bent parts 43 .forming the seating

parts, and the reinforcing: spring elements en- 5

circling the inner spring member. It -will be
appreciated, however, that one single spring could
be used if desired without departing. from the
scope of the invention. - ‘ e

The lever:-36 may be held biased to one side or
the other of the compartment 9, by a spiral spring
45 which is provided with a point 46 extending
into a hole in the side of the lever, and the other
end of which is seated ‘on a boss 47 riveted into
the sidewall as indicated at 48. Although this

spring is shown biasing the lever in one direction, -

it will. be appreciated that the:spring can be on
- the other side if desired, or, in some instances, it

may be omitted from the structure entirely. ’

- -The rock shaff 50 .is journalled in & bearing
- carried by a boss 49 on:the partition I in the
upper part of the housing: The end of the rock
shaft which extends into the compartmert 8 is
knurled and carries thereon the contact lever 5i.
The rock shaft extends through the bearing into
the compartment 8 and carries on its end the
rocker, shown in Figs. 6 fo 8 inclusive. The
rocker includes a body 52 of semi-circular form,
provided with a cylindrical step as indicated. at
53 and a shank 54 of reduced diameter, the shank

A" connection between the short:
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and body being provided with a bore permitting
the same to be journaled on the shaft 50. The
body is also provided with a downwardly extend-
ing short lever arm indicated at 55, the sides of
which are parallel to each other and flat. Rotat-
ably journalled on the shank 54 is a shorf lever
which comprises a ring shaped body 57 having a

neck 58, the dimensions of which correspond to

the arm 55, and the end of which terminatesin g
circular disc 59, figures 4 and 5. v
The disc 59 is of a diameter which permits it to

.enter into the U-shaped slot on the lever 36, and

" provides a sliding but close fit with the sides of

--the slot-40..- The lever 57 is held on the shank 54

by a ring 61 best shown in Figs. 9 and 10, which
is provided with a projection 62 of similar shape

- and dimensions to the neck 58 on the lever 57

20

25

30

40

and the lever 55. The ring 61 is provided with
holes therethrough, as is the shank 54, through
which a taper pin 63 may extend for locking the
ring and the member 52 onto the rocker arm.
Under these conditions, it will be seen that the
lever 57 is free fo reciprocate on the rocker body,
but that the rocked. body must move together
with the shaft 50. Movement between the two
parts is transmitted by a C-shaped spring 65, the
open end of which engages with the necks 58 and
arms 85 and 62 of the members 57, 52 and §i
respectively, the spring being sufficiently wide to
engage all three elements simultaneously. -

Although the spring 65 is shown comprising
but one part; it will be obvious that if greater
tension is required, more than one part may be
used as was stated in connection with the spring
42. ' The rocker body-is provided with a pair of
laterally extending arms 56 which are adapted
for. alternate engagement . by pawls, shown in-
Figs. 11 and 12. S -

Each pawl comprises a base 18; which is jour-
nalled on a pivot pin Tl secured in the partition
and may: be locked thereon by a split ring 72.
The pawls are each provided with shoulders 13
adapted to engage the upper surface of the rocker
arms: 56 and prevent the rocker from moving.
As shown in Fig: 3, the pawl to the right is in

* engagement with the right hand arm. The

60
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lower end of each pawl is provided with a pro-
jection 15 which extends laterally therefrom into
engagement with the sides of the lever 36. 'These
projections may remain in contact with the lever
36 at all times during the operation thereof. The
movement ~of ‘the pawls outward towards the
sides of'the casing is limited by abutments, stich
as 76, Springs indicated at 17 are provided for
urging the pawls against the lever 38, being seated
in recesses in the sides of ‘the pawls and upon
pins 18 disposed. in the side of the housing.

“The contact lever 51 is provided with a con-
tact carrying bar 80, secured in thé end of the
lever and which bar projects from opposite sides
of the lever and has heads on the opposite ends.
The bar guidés the contact strips 82 which' are
disposed 6n opposite sides of the lever 5f. The
stripsin turn‘carry the contact 83. "'The bars are

‘held away from the sides of the lever against

said heads 'by'gprings"ﬂ_‘l disposed between the
strips ' and extending through openings in the
lever §1. The contact lever'is adapted to be
swung between pairs of fixed contacts 85 carried
on strip 88, which strips in turn’are secured to
insulating blocks 87. The connector screws for
the strip are indicated at 89. S s
The operation of the'device is as follows; the
contacts may be used t6 'open or close a circuit
as desired. - The lever 21 .is disposed in ‘such a
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manner sthat the roller 22:may zbjempenated::.upon

by the:mechanism: which the 'switeh-is toeon-

trol. It canibe-a movingipart cor-ascamsin the
event ‘that it is “to be mused s o 1imitswitch:
Movement ‘of the lever 24 stransmitss
through the shatt! (9-tothe shortilever:36. It-
Je noted that the meck ' $3.0f : flre dever o
alignmerit with the neck:88:0f the swing: ver: 35,
although thie:swing: leverzcan: movenndaperrdentiy
of the short Tever:39. When the short:lever:is
moved, “moverient ds fransmitted :fo:the swing
tever:through the medium ofthespring#2:which
iz widesenough 1o engageithe neck on hoth levers
simuitanzously. In thistmanner, theishort lever
may .move the swing ‘lever, hut hoth levers are
capable .of movement relativeto.ceach otheriin
event reither rone :meels *with ra ,predetermined
amount of resistance.:

The:swing .iever 3§ ‘beinguswung, the ‘notehed
end 490, which is:insengsg oment with: fherciredlar
portion 5§ of ‘the lever 57, causes thisilever:tosbe
swung about -its :pivot, thercireuiar rportion ¥59
sliding [in the WU-~shaped ‘stot 48,

‘The lever:57, as previously stated; hiasithe meck
B8, -which .is in.alignment with {he rprojections
E5:and:52, .on the rocker: body 52: ands=spacer: 6.
The ends of the spring 65 engage the necks:of
the:rockeribody and: the:Short:lever:in:a manner
similar to ‘the operation . of ithe :spring 42, :and
when the lever 57 is:rotabed, the movement s
transmitted -through ‘the «spring - 65 'to “the two
necks of the rocker:body :52. “This would scause
thie rocker body to be rocked counterclotkwise as
viewed in Fig.:3 if:the:pawl 10 wasmoetihelding
the :rocker
rocker cannot move, being *held by the pawl 19,
the-ends.of the spring: arve:spread apart:due:
the member 87 moving reldiive to the

incréasing the spring tension:on‘thenecksHsand

the arm 55 which are now:otit of slignment-with
ecach-other. Therefore, a considerable amount
of tension is placed on the rock lever due to this
action threcugh the spring 65. It will be noted,
however,.that the:lever. 36.is:in: contact with:the

projection 15 on the end of the.pawl,;and.that’

as the swing lever 36 .is swung,. increaging the
tensicn on ‘the spring “65;*the Tatch is-gradually
being moved to the right, moving the shoulder
13 off the.arm 5% of the.rock:lever. Eventuglly,
thelever 2. moves.the pawl to:a:point whereihe
§houlder 13 of the.pawl. disengages fromithearm
58:0f the rock.lever. . At.this time;the springiten-
sion tending to .realign the:rocker meniber 82
and. the:lever 57 isigreatestaduesto the niisdlign-
meunt.¢f the:twe.parts, and - whentthe latc¢hzshouil-
der 73 slips off the arm of the rock lever, the
spring -85 brings these parts back together, and
the rock lever is snapped counterclockwise to the
opposite position from that shown in Fig. 3. The
spring 171 moves the latch on the left side over
into engagement with the other arm of- the rock
lever.

It will be thus seen that the rock 1eve1 vdoe;s not
move until the shaft 36 has attained:sufficient
movement to release the latch, but .when the
movement does occur, it is with a snap agtion.
This, obviously, causes the shait 80 to rotate,
carrying with it the contact arm §1 and the con-
tact points 83 which are snapped qulckly into or
out of contact with the stationary contact 85.

It should be particularly noted that the move~
ment necessary to cause a snap action of the
lever 21 is relatively small as compared with the
previous devices. The latch is started to release
as soon as the lever 36 starts to move, and it

.against :movement; "but’' since ithe -g:
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doesinot dmverthe problem.iof «carrying :a roller
past center won-the rodker arm as:in my ;prior
patent. It ds,’ therefore, possible :to. provide ~a
snap:action switch,which:is:quick inits:operation
-and ;rugged 7in rconstruction senabling :it to carry
ashigh currentang hasza:minimum:of movement
at the switch arm. The:zover throw:connection
between: the sswitch:arm rand the:lever 36 is sub-

-stantislly’the same’as: that described inithe prior

patent

‘Tt.should e pa:rmcularly noted:thatthe mech-
anismis:considerablyssimplified, making the ma- -
chining operations much simpler ‘than’ were pre-
vxouslyfrequired -axd that :the wearing parts are
fewer iin snmumber; rand require less movement,
and-thereforeswearless.

Tt should::also sbe:noted. that ‘the spring 49:in
some instances ‘may be placed -on the other side
of:the:device,ar; in ssme cases, may-be eliminated
entirely, ~This:in-event:that: it:is desired to:op-
erate the sswitch first in:one “direction o -close
one:set ofcontacts,:and ‘then in the other:direc-
tion: to:cloze ‘the sother set-of contacts. In:this
case,thesprings necessary for:the operation could
‘be: springs 11 ‘operating - on “the latches ‘T0.

“Having othus described smy iinvention, I ..am
aware ‘that mumerous rand eXtensive «departures
mayibermade therefrom:without.departing -from
the:spirit:or :scope: ef the appended claims.

7T claim:

1:An a.pparatus .0f the class:described ‘com-
prising jan--eperating rarm and g shaft : :secured
thereto, ;o lever:carried by said:shaft -and mov-

-gble therewith; :a-second.lever: having g ‘forked

endrswingable by said:firstlever:and spring means
providing g :driving «connection: therébetween, -2
contact carrying:leversand a’'rock shaft secured
thereto, «a rocker <éonnected -to -said rock :shaft
having -arms :extending “therefrom .on opposite
sides of the:shaft; pawls adapted for -alternate
-engagerent with’ each:one: of ‘sad -arms, a lever
having a-projection -engagedble with -said fork
and-movable theréby and-spring means connect-
ing:sgifl rocker and-said last mentioned lever.

2. An apparatus -of ‘the -class - described com-
prising-a-swingableleverhaving a bifurcated end;
g/ *rock :shaft -and ‘a “rocker ‘thereon, a -lever ro-
tdtably journalled on‘said rock shaft and-having
a-portion-engaged by -said bifur cated end, spring
means ‘for -eonnecting sald last mentmned lever
and said rocker.

_3..'An apparatus of the class described compris-
mg -3 swingable lever having its free end formed
toprovide a-slot the side walls of which are paral-
16); “a=rockshaft and- a rocker ‘cariied hereby, a
lever'rotatably ‘journalied -on said shaft and hav-
ing a curved portion disposed for tangential en-
gagement with said parallel side walls, spring
means for connecting said last lever to said rocker
lever and permit relative movement therebetween
upon the rocker lever meeting a predetermined
resistance, said spring means’ adapted to rock
said rocker upon release of said resistance.

4, An apparatus of the class described com-
prising an operating member, a shaft for sup-
porting said operating member, g drive lever and
a driven lever carried by the shaft and spring

_ means connecting said levers, said driven lever

70
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. being swingable and formed with a pair of spaced
arms on its end; a rock shaft, a contact lever .

carried on one end of the rock shaft, a rocker
member secured to the other end of said rock
shaft, and having pawl engaged arms thereon,
pawls disposed for alternate engagement with
said arms, and having projections disposed for
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pawl releasing contact with said driven lever,
means to rock sald rocker comprising a lever
rotatably journalled relative to the rocker and
spring. means connecting- said last mentioned
lever and said rocker, said last mentioned lever
having a portion disposed between said spaced
arms and movable thereby.

5. A switch comprising a housing, a partition
dividing the housing into separate compartments,
an operating shaft rotatably journalled in the
housing and extending into gne of said compart-
ments and a latch operating lever carried thereby,
an operating lever carried by said shaft outside
the housing, spring means connecting said lever
in the housing to said shaft and permitting rela-
tive movement between the lever and the shaft
upon either the lever or shaft meeting with pre-
determined resistance, a rock shaft journalled in
said partition and a contact carrying lever car-
ried thereby in said other compartment, means
for rocking said second shaft and swinging said
contact carrying lever comprising a rocker secured
to said shaft in said first compartment and hav-
ing a pair of pawl engaging arm carried thereby,
pawls supported by the housing movable  for
alternate engagement with said pawl engaging
arms, extensions for said pawls extending op-
posite to said latch operating lever and spring
means for holding said pawls into engagement
with said latch operating lever; and means for
rocking said shaft by said latch operating lever
through said rocker comprising a lever rotatably
mounted on said rock shaft and having a pro-
Jjection thereon, said rocker being provided with
a projection and a € shaped spring engaging
sald projections and providing g resilient driving
connection therebetween said rocker.

6. An apparatus of the class described includ-
ing a rocker, a lever, spring means for connecting
said rocker and lever together, a pair of arms
extending from said rocker, pawls each having a
surface for ‘alternate engagement with one of
said arms, an- extension of each pawl, a second
lever in interlocking engagement with the first
lever and swingable to move said first lever, said
pawls adapted to hold said rocker against move-
ment and said extensions being disposed in the
path of travel of said second, lever, said second
lever adapted to release a pawl from locking en-

gagement with said rocker and said spring means 5

adapted to move said rocker upon release of said
pawl, .

7. An apparatus of the class described includ-
ing a rocker and a lever journalled upon a com-
mon axis, spring means operably connecting said
rocker and lever together, a pair of arms extend-
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ing laterally from said rocker on opposite sides
thereof, a pair of pawls each having a surface for
alternate  latching engagement with one of said
arms, an extension on each pawl, a second lever
having-a pair of spaced parallel arms on its end,
the first lever having a curved end disposed be-
tween said arms adapted to be swung by said first
lever, said pawls adapted to hold said rocker
against movement and said extensions being dis-
posed in the, path of travel of said second lever,
said second lever adapted to alternately engage
an extension for the pawl holding the rocker to
move said pawl from locking engagement with
said rocker and said spring means adapted to
move said rocker upon release of said pawl,

8. An apparatus of the class described, a rock
shaft, lever means for rocking said shaft includ-
ing a first portion connected to the shaft and a
second portion having spring means connecting
it to the first portion, means for swinging said
second portion including a swingable lever, a
pivotal connection between said second portion
and said swingable lever, and holding means for
engaging said first portion and holding it against
movement until a predetermined force is exerted
by said spring between said first and second por-
tions.

9. An apparatus of the class described, a rock
shaft, lever means for rocking said shaft includ-
ing a first portion connected to the shaft and a
second portion having spring means connecting it
to the first portion, means for swinging said sec-
ond portion including a swingable lever, a pivotal
connection between said second portion and said
swingable lever, and holding means for engaging
said first portion and holding it against move-
ment until a predetermined force is exerted by
said spring between said first and second por-
tions, and means on said swingable lever for re-
leasing said holding means.

- MAX L. JEFFREY.
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