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1.
My invention relates to i provements m elec-
tric sw1tches and more par larly to improve=
men ¥ 1sconnect1ng sw1tches and espemally

hlgh contact pressure dlsconnectlng switches-for -
high- voltage 01rcu1ts N
bt

ntact pressure dlsconnectmv switch- by
supporting-a_ blade member- on: a-sta~

sulator for swmglng movement to bring-

the free ‘end of the blade mto posrtlon*between ‘10

d"Jaws of a statlonary contact- mounted -

lator and then- rotatlng the blade -

n udinal axis intg engagement with ;

of the contact These -movements-of-

] re;: 1n general obtalned by rotatinga. -15
stack ‘of insulators on which is mounted a. crank-
coupled to.a:blade rotating -mechamnism- through
a r1g1d 11nk formmg a; toggle Wlth the crank

1ntr0duce an unde51rab1e longltudmal-movement -20
of “the biade especlally while still-in high? pres= -
sure engagement wlth the statlonary contact; in=t-
volve structure whlch upen-exposure to'sleet and
the -like becomes - difficult;- if- not impossible, ‘to=
OpEr! e or: rely upen-an- operatmg‘ “mechanism-25
whlch'produces -simultaneous- swinging -and-ro-"-
tation of the ‘blade which -often: producesa -
certain’ amount of ng and-difficult--aétion”
Each of these features produces undesuab -
st¥ains on the sw1tch lnsulators and- requ1rés ex~""30
cessive operatmg forces Moreover ~for-gang op="-
erated- sw1tches it-is- desirable 1o-provide;-for'’
overtravel of the operatlng ‘mechartism without:~
producing any switch blade rotation or longitud-
nal movement after the-blade -has-been rotated~35
into engagement w1th the statlonary contact, - In+’
a smgle pole sw1tch -such overtravel is not néc-"
essary except for the purpose of -biasinig the
switch closed,. but disconnecting : switcheés-are"
usually bu11t for gang operation, that is,-two or 40
more -poles 1nter11nked for operation-by a single—
operatmg mechamsm which- may ‘be operated"
manually for ‘small sw1tches but-is generally -a -
motor- operated mechanism. In this-case; with=-:
out suitable  provision  for free overtravel;-it is *45
necessary- to make- extremely close adjustments -
of the parts in the different poles.-“These-adjust=
ments ‘are “complicated because- of lost* motion -
variations in consequency of - manufacturing tol-:-
erances. - Such adjustments-are not only difficult - 60
to ‘make- but. also hard to maintain, - Also; they
are costly and extra hazardous-aftersa switeh-is-*
onée'installed.- =

AR obJect of my 1nvent10n is to- -provide an- 1mr-
proved: operatmg mechanism for more effec-' 55

“(CL. 200548}

, the contact. Another objec

tively avoiding the various ’di“fii" lties and dis
vantages noted above as usuall

1y
to prov1de an 1mproved d1sconnect1ng sw1tch
havmg -an - operatmg :structure such that theL
swinging and rotary: movements -of the eircuit’
controlling - member- reguire relatlvely small ef—

fort and-produce -a: minimum of stram on. the
sw1tch parts “and -particularly- the. insulators, -

Still- another ‘object -of -my~ mventmn isto..pro~<

vide ‘a -switch mechanism -whichis “subjeet to -
minimum disturbange - during: operation under -

_ice'and sleet conditions. - A-further obje¢t of my-

mventmn is:to provide an*improved high contact.’
pressure dxsconnectmg ‘switch -wherein:thére -is™
ne: longitudinal ‘movement of -the;-circiut: ‘con="
trolling member- during-the. swinging‘:arid‘"rotarr '
movements -thereof and wherein:there is-no‘ap<
preciable rotary -moyement: of the member ‘as’ 1t
is-swung -into position “between : the:sides -of ‘the ~
coOneratmg‘_ stationary-contact,” A: stillfurther’
object-of-my invention is:toprovide aiy improved
disconnecting- switch - structure “such that ‘over=
travel-of -the: ‘operating-fechanism-after-the cir:
cuit*controlling -member is-rotated into the con=".
tact -pressure -position -is: “ineffective 'to- produce
further rotation whereby gang -operation:is-pos<”
sible-without extreme'tefinements-in thé aligmm=-
ment “of- the -different* poles: These and “other:
objects of my invention will appear in more ‘detaﬂ =
hereinafter.~

My inyention- w11l be ‘better ‘understood‘ from
the*-following deséription~when~ considered in;
connection with the aCcompanymg two sheets ot
drawings; and ‘its scope “will be pointéd out i the™
appendéd claims.: - ..

In -the-accompanying: two sheets of drawmgs,
F1g~ 1-isa side-elevatiomota discontiecting switeli
embodying- my“mventron and showi i the closed™
position; Fig. 2 -is"a view to’ an ‘enlarzet scale )
looking--down ‘on-the switchshown -
« Pig:-3 s -8 side” elevation;’ partly-in sectlo
the-switch ‘shown -in-Fig: 1,alsd to-an ‘enl ‘ged™
scale; Fig’ 4 is~a partial~side elevationi” of tha”
right-hand portion-of the switch shiown in’ 'Fig. 1" .
to-anenlarged scale with 'the parts shown in tha®
full-open-position’ Figh5-isa side elévation to' an‘“‘
- enlafged-scale; and largely in section; 6 the pive""
otal and rotatable mounting of the circuit con-
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trolling member of the switch shown in Fig. 1
with the mechanism in the dead center position;
Fig. 6 is a sectional elevation on the line 6—F6
of Fig. 5; Fig. 7 is a sectional elevation on the
line 7—7 of Fig. 5; Fig. 8 is a side elevation at
the free end of the circuit controlling member,
showing it in relatively high pressure engage-
ment with its cooperating stationary contact;
and Fig. 9-is an end view, partly in section, on
the line §—8 of Fig. § looking toward the station-
ary contact and the circuit controlling member
which is shown in different positions occupied
during the operation of the switch.

In the embodiment of my invention shown in
Fig. 1, I have illustrated a single pole disconnect-
ing switch comprising a rotatably mounted op-
erating crank I, a stationary contact structure
2 Jaterally offset from the axis of the crank, and
a cooperating circuit controlling member 3 sup-

ported for swinging movement about an offset .

perpendicular axis 4 which is intermediate the
contact structure and the axis of rotation of the
crank and which is substantially perpendicular
to the longitudinal axis of the member to bring

the free end 5 of the member into a position ¢

adjacent the contact structure. The circuit con-
trolling member 3, hereinafter called the blade
for brevity, is further mounted for rotary move-
ment about its longitudinal axis to engage the
contact structure when the free end of the blade
is in said adjacent position. 'The contact struc-
ture 2'is mounted on a stationary insulator stack
6, and the swing axis 4 of the blade 3 is mounted
on g stationary insulator stack 7. The crank |
is .rigidly secured to a supporting member 8
mounted on an insulator stack 8’ which js rotat-
ably supported on a suitable structural frame-
work base 8 and in 2 crossbrace 10 extending
between the insulator stacks 7 and 8’ and carry-
ing the pivotal axis 4 of the blade 3. This cross-
brace 10 is secured to the top of the insulator
stack T and carries a bearing portion 18’ for the
supporting member 8. As shown, the crossbrace

18 is provided with a terminal il, and the contact
structure 2 is provided with a terminal (2. For
interconnecting two or more poles for simul-
taneous operation, the rotating insulator stack
8" is provided at its base with a double crank 13.
QObviously, the interconnected rotatable insulator
stack 8’ can be operated manually or by a suit-
able power-operated device. For interrupting
current of relatively small magnitudes, such, for
example, as the magnetizing current of a power
transformer, the switch may be provided with
cooperating arcing horns 14 and 5 respectively
associated with the contact structure 2 and the
blade 3.

- In order to mount the blade 3 for its swinging
and rotary movements, I provide a blade sup-
porting hinge member 6 which is pivotally
mounted on aligned pins 4 in the cross-brace 18.
Collared bushings 17 and 18, secured to the blade
3 at opposite ends of the hinge member 16 and
entering therein, as shown more clearly in Fig. 5,
serve to support the blade rotatably on the hinge
member and also -to prevent endwise movement
of the blade in the hinge membér. For obtain-
ing electrical conductivity without the use of
flexible leads and the like, T provide at the hinge
end of the blade 3 one or more U-shaped con-
tacts 19 which, as shown more clearly in Fig. 6,
are mounted on the hinge supporting end of the
brace 19 adjacent the pins 4 so as to maintain
contact with the hinge end of the blade at all
times. For contact pressure adjustment, the
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relatively stiff sides of the contacts 19 may be
urged toward each other by adjustable resilient
means embodying a bolt 20 and springs 21 and
nuts 22 thereon.

The stationary contact structure 2 comprises
a base 23 on which, as shown more clearly in
Fig. 9, is mounted a U-shaped contact having
one or more relatively flexible contact tongues 24.
As shown, this contact is mounted within hous-
ing elements 25 secured to the base 23 and pro-
vided with flaring arms 26 to guide the blade 3
in its entrance between the sides of the contact.
As shown more clearly in Fig. 9, the tongues 24
of the contact are resiliently adjustable to vary
the contact pressure by means of springs 27 in-
terposed between the rear side of the contact
tongues and threaded pins 28 mounted in the
housing. For holding the blade 3 in the closed
position, particularly against the opening ten-
dency consequent upon short circuit currents,
one side of the housing 26 may be provided with
a hook-shaped portion 29 against which the end
of the blade engages when in the closed position.
For cooperative engagement between the free
end 5 of the blade and the contact structure 24,
the free end comprises g sleeve portion which is
suitably secured to the blade 2 and a relatively
flat portion having edges 30 which engage the
contact tongues 24 at the end of the rotation of’
the switch blade after it is moved into position
between the contact tongues 24, as shown more
clearly in Fig. 9. In order to stop the swinging
movement of the blade 3 in a predetermined
position with the flattened end of the blade be-
tween the contact tongues 24, the base of the
contact structure 23 is provided with a suitable
stop 31.

For counterbalancing the blade structure in its
swinging movement, I provide suitable energy-
storing means inter-connected between the hinge
element 16 and the rotating insulator end of the
brace 10. As shown, this means comprises a
closed cylinder 32 pivotally supported on the
brace 10 at 33 and carrying a piston rod 34 piv-
oted at 35 to the hinge member i6. Between the
free end of the cylinder 32 and a piston 36 on
the piston rod 24, as shown in Fig. 3, there is
provided suitable resilient means such as a spring
31. Thus, during the closing movement of the
switch the spring 37 has energy stored therein
so as to ease the shock of closing and upon.
opening, this energy is in turn released to help,
the opening operation when swinging movement;
of the blade is possible. -

In accordance with my invention, I provide an:
improved operating mechanism or means for ef-.
fecting the swinging and rotary movements of'
the blade 3 substantially sequentially upon rota~
tion of the crank { in one direction, clockwise as
viewed in Fig. 2, whereby to swing the blade to
bring the free end 5 into position adjacent the
contact tongues 24 and then to rotate the blade
to engage these elements. As shown, this
means comprises a toggle including the crank |
and a compressible swivel link having two rela-
tively rotatable and longitudinaily slidably mov-
able sections 38 and 39. The section 38 is uni-
versally pivotally ccnnected to the crank | for -
movement about two axes 48 and 41, the first of

which is substantially parallel to the axis of ro-

tation of the crank and the second of which is
movable relatively to the first'in a plane substan-

tially perpendicular to the axis of rotation of the
crank. This connection is effected by a trunnion

42 pivotally connected at 40 in the upper end yoke
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portion of-the crank:l and-at-#1 to a:yoke 43-se=
cured-to:one-end-of- the-section.38.-

plane- substantla,lly perpendicular- to-the-longitu--

dinal~axis of: the: blade 8. For-this.purpose; the:
section 39:is. provided with- a- yoke portion 46
which-is pivotally jointed-at-45 to-a yoke.member::
41- which:is-vigidly-secured to-a:shaft- 48-suitably:
journaled-in the'hinge member- 8 .and.arranged-

for rotation-about-the-axis.44/ to-effect;.in-a-man-

ner -hereinafter - descrived; the -rotations of the:

blade: 3.-

In -order:to- maintain  the- axial alignment.or”

colinear:relation-of: the swivel-sections-38 and 39;

the section- 38-:is: journaled.in- the: section: 39-at-
two peints-48and-48; as-shown more clearly inFigh:
5... The journal-or bearihg 49;-as‘shown, is:in-the-

form-of- a-bushing provided-with'a moisture- and:
dust-excluding cover 58.- In order to have yield=
ing: swiveling "involving: both: relative: rotation
ang-sliding-of:the-compressible swivel-sections- 38

and:-39;. I provide resilient: means on the swivel:
link tending to-effect relatively- sliding movement:

of-the-sections away.from each:other whereby to
permit- a lengthening: of the-link:and-adapted to
be-stressed near the overcenter:portion of the tog-

gle-movement whereby to permit & shortening of:

the:link- after the pivoted switch-member 3-en-
gages-with”the stop 8- As-shown more clearly
in. Pig: 5, this-means- comprises a - compression.
spring-51. mterposed between: a-shoulder on the
seetion:38 and -the bearing. portion 8§-on-the sec~
tion. 39 to:tend: to lengthen the link: and: adapted-
to-be: compressed: near: the ‘overcenter portion’ of
the movement of-the crank { whereby to permit-a:
shortening of the link.
friction in:connection with:these actions; suitable
andifriction means-such-as a ball or roiler bear-

ing- 52-is-provided adjacent the shoulder on-the-
In:.order-to- prevent - withdrawal: of -
the-section 38.from the. section:39:.and thereby:
rendering. it- impossible to perform- the-opening:
swinging movement-of the -blade 3;the end.of the:

section. 38

seetion- 88 is. provided. with- suitable - stopping
means such- as-g-nut- 53 which can be adjusted to
fix the maximum length of thelink when in-abut-
ting engagement. with-the shoulder 48.

For:effecting the rotary movement of the-blade

3.at the completion of the swinging movement
thereof in-the closing.direction and the reverse:-
rotary .movement before the-swinging-movement
in-theropening direction; T provide, in-accordance
with my invention, a.selective lost- motion' driv-
ing connection between the link: 3839 and the
blade-3.- As shown more clearly in Figs. 3,56 and "
7, this connection-comprises two-relatively mov-
able cooperatmg drwmg elements 54 and 55.- The
element 54, Whlch is: illustrated-in-the form of &
bifurcated afm; is' rlgldly mounted on-the blade
3. substantlally -perpendicular thereto and- within-
the ‘inge member. 16, which-is' preferably. in the-
form of a housing to- keep the cooperating. parts.
free. of dlrt ice-and the like. The driving ele-~
mient. 55 is also supported within the housing
hmge riember 16 -for bodlly movement with the
blade 3 during the swinging movement. thereof
and for Fotation about an axis substanhally par-
allel to the axis of the bladé. For these purposes,
the driving element 55-is suitably. secured to the

- The-other-
section. 39 is- universally. pivotally. related: to-the:
blade:3- for-movement- about: two-axes; the- first-
44 subs_ta,nmal_ly parallel to-the longitudinal-axis-
of-the blade- 3 -and- offset- therefrom: in; a- plane-
perpendieular. to:the: pivot- axis of: the. blade:and:
passing: through- the axis of the-crank and: the:
second- 45 ‘movable relatively to-the-first-in. a:

In order to- reduce the-
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6:1
shaft: 44 so-as:to-tutn therewith-upen:rotation.of:
the:shaft during:a certain: portion of: theymovew
ment of the link: 36-<39:; For: gase:in«rotation;:
the:shaft. 4§ is-suitably: journaled in: antifriction’
bearings such as roller thrust bearings:56-and 53¢
which 'are arranged to‘prevent-endwise-movement
of- the shait, the-shaft 44 being-held!in-position:
against the:bearing: 571 by-suitable: means: indi=
cated-as a-nuti §8:. A-housing cover. 59 is provids:

- ed to-enclose:the housing-at-this-éndiofs the:shaft::

At theother end:cf the shaft, o suitable: moisture<-
and-dust-proof cover-69-is provided:.

- In.acecerdance: - with: my -invention; the-inters
locking-driving:relationship or-interengagement:

. of: the' cooperating selective lost-moticty driving:

element: $4~and:55-is.sush that-throughout:apre=
determined- gortioniof the’ rotary’ movement: of:
the elethent §5:theé blade $:is rotated:about its:
longitudinal® axis-from the: inclined: dotted posis:
tion indisatedrby: the dxi$ lirie § in Fig::9-to-the:
horizontal dotted position shown in:thessame figs-
ure‘and; upon-continuedirotary movément of the
driving-elemient 55, no:furthér rotation:ef:ithe:
bladé: 3 occurs: whereby: to provide a- certdin:
araocunt of overtraveli to. avoid:refiniements: ivgds-
jusiment,; especially: for multipole switches:  Por:
this:'purpose, the driving-elemert 5 iy pravided:
with:suitable means suchias a-roller 82 which. as:
shéwd. moré. clearly in Figi 7, is mevable. bebweenn
therbifurcations 63:and 64 of tlie drivingrelement:
54 so that it can'rol] along: the inneriedgesofiei
thér of these Wifurcations depéndiigiupen whieh:
direction’the driving ‘elemernt 55:isturned. .
In:-order ‘to provide: the desired:selective lost:

5 motion. overtravel festuresafter the:Blade 3 has-

beenr turned -into: thé: fully - conthcting: pesition;:

the inner or camming: edge of the bifurcdtion 64+
of: the driving element: 54 isi:in:accordance with:
my invention; substaritially straightﬂthloughou s
predeternmined portion:of: it lensth, as isicleagly”
shown:in Fig.: 7, and:thergafter has near theend’
of: the bifureation: a cireulas idling coniiecting:
portion: 65 of a radius: svbstantlally equal te the-
effective lever-length of the driving elament 55

5 that isi to: say,  the distdnces:from: the centsr of’

the shaft 44 to the periphery of: tH& volley where:
it engages -the: bifurcdtion: 64. To provide: the

overtravel, this curved: idling portion €5: ofthe
camming edge of the bifurcation: 64 isi so' posi~

tioned: at: the ‘end: of ‘the' rotary movement: of’
the blade -3 into the contdeting position; that g
center of the curved: portion: 65:is in the gxig:
44" of: the shaft 48 whereby movement of the:
drivingrelement 55 mdintains the driving element:
54 in"its final’ position: without” efécting any ro~

tation thereof. Thus; with a:gang-operated. - mul<-
ti-pole switch; one operating mechanism may bHe:
used: to -actuate all: of: thie poles: simultahsously ™
to-the closed position and it:is not necessary that
the-adjustment ef the paitsof the different poles:
with relation to:eachrother besuch tHat:all of the:
blades reach the contactihg: position simiultg=

neously.” THis is an-important feature of switchss:
embodying my invention: since it eliminates the
necessity for-extreme refinements in adjustifients::
which are costly to-make-and diffcult t6 mains -
tain. Sinee-minor differences:in the positions of:
the blades . in the gang-operated switch: are im<

material in the final openi’pdsition, tHe cammirig:

-edge: of -the  bifurcation 63 may be straight. as:

shown in-Fig. 7. For limiting the angular méve=
ment of the crank 1 in the switch closing direc -
tion so as to hold the toggle comprising the crank:
and- the compressible swivel link: 38-=<38 in-the

-overcenter position to which-it becomes:bias"edaby :
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the compression spring 61 in the closed position
of the switch; as shown in Fig. 2, suitable means
may be provided such as coacting stops 66 and
67 respectively mounted on the bracket 10 and
the crank 1.

Assuming the parts positioned in the full open
position of the switch, as shown in Fig. 4, then
the blade 8 is inclined toward the insulator §’
so that in case of any accidental breakage or
the like the blade will not tend to fall into the
closed position. In this full open position of
the switch, the crank | extends outwardly from
the center line of the switch approximately 90
degrees in the direction indicated by the dash-
dot line 68 as shown in Fig. 2. In this full open
position, the center line of the colinear compres-
sible swivel link 38—39 is indicated by the dash-
dot line 69. Also in this full open position of
the switch, the nut 53 on the link section 38 abuts
the shoulder 48 on the link section 39 since the
link is in tension.

To close the switch, the rotatably supported
insulator 8’ and the crank ! rigidly attached
thereto are rotated clockwise from the position
indicated by the dash-dot line 68 in Fig. 2 to
the position indicated by the dash-dot line 70.
During this movement of the crank {, the hinge
member 18 is rotated counterclockwise, as viewed
in Fig. 4, about its pivotal axis 4—4 until the
blade portion 5 comes to rest against the stop
31 on the contact structure 2. During this mo-
tion of the crank | from the position 68 to the
position 78, the link sections are pressed toward
each other with g tendency to compress the spring
39. It is to be remembered that because of
the double bearing of the section 38 in the sec-
tion 39 the link sections have to maintain their
alignment, and, accordingly, because of the an-

gular movement of the link there is relative rota~.

tion between the link sections 38 and 38 but,
because of the proportioning of the parts, there is
substantially no appreciable rotation of the sec-
tion 39 about the axis 44’ during the portion of
the swinging movement of the blade 3 before en-
tering the contact tongues 24 and coming to rest
against the stop 3f.

When the blade portion § comes to rest against
the stop 31, the position of the flat end of the
blade with reference to the contact tongues 24

is indicated by the brcken line outline having the i

axis 61 shown in Fig. 9. This is substantially
the same relative angular position which the flat
end of the blade had when it was in the full
open position shown in Fig. 4. During the swing-
ing and rotating movements of the blade 3 there
is no longitudinal motion of the blade. Also, dur-
ing the swinging movement of the blade, the piv-
oted end has remained in contact with the con-
tact elements {9. If now the crank { is rotated
clockwise from the position 18 to the dead cen-
ter or center line position of the switch, then
since the blade can have no further counter-
clockwise swinging movement and also because
of the universal connéction at each end of the
link 38—39 and the necessity for providing a
combined yielding telescoping and swivel move-
ment of the sections of the link, the spring 5 is
compressed and the parts taken the position
shown in Fig. 5 with the flattened end of the
blade 3 turned from the dotted line position indi-
cated by the axis 81 to the full line position 38
shown in Fig. 9, but the blade is not yet in en-
gagement with the contact tongues 24.

During the clockwise movement of the crank !

irom the position 10 to the dead center position’
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shown in Fig. 5, the roller 62 has moved dowi-
wardly along the straight-edge portion of the
bifurcation 64 on the arm 54 to effect the rota-
tion of the ‘blade 3. TUpon further clockwise
movement of the crank | from the dead center
position to the position indicated by the dash-
dot line 11 of Fig. 2, the length of the link 38—39
is somewhat increased and the blade is rotated
further clockwise, as viewed in Fig. 9, into the
full contacting position indicated by the broken
line 72. This final rotation of the blade occurs
due to the movement of the element 55 abouf
its axis 44’ with the roller 62 moving up the
straight edge portion of the bifurcation 64 of the
arm 54 on the blade. The blade is now in the
fully engaged position against the latch hook 29
on the left-hand housing 26 shown in Fig. 9.
Further movement of the crank from the posi-
tion shown by the dotted line 7f in Fig. 2 to the
full line position shown in this figure continues
rotation of the element 55 counterclockwise, as
viewed in Fig. 7, with the roller 62 now riding
along the curved edge idling portion 65 of the
bifurcation 64. No further rotary movement of
the blade takes place, however, because from the
dotted line position T3 of the roller 62 to the
final position thereof indicated by the dotted
line 74 in Fig. 7, the bifurcation 64 of the arm
54 has its curved portion §5 moved over to the
right so that it is now on center with the axis
44’. Consequently, all that the roller 62 does
during this movement is to maintain the arm
54 in the positicn 75 in which it was placed dur-
ing the movement of the crank from the position
10 to the position Ti shown in Fig. 2. This over-
travel feature without rotary movement of the
blade is of particular advantage in gang-operated
switches since it is paossible to have variations in
movement of the different poles and yet close all
of the poles satisfactorily without extreme refine-
ments in adjustments when the switch is built
and is installed.

When the crank | is in the final position shown
in full lines in Fig. 2, the stop 67 on the crank
engages the stop 66 on the brace {80 and pre-
vents further clockwise movement of the crank.
Since the crank | and the link 38—38 are now in
the overcenter position, the switch blade is effec~
tively held in the closed position.

To open the switch, the insulator 8’ and the
crank | attached thereto are rotated counter-
clockwise as viewed in Fig. 2. As the crank is
moved from the full line position through the
position T{ to the position 70, the blade is rotated
counter-clockwise, as viewed in Fig. 9, to release
it from the contact structure 2. During this
movement of the crank {, the roller 62 on the
element 35 moves downwardly along the edge of
the bifurcation 64 and then unwardly along the
straight edge portion of the lefi-hand bifurcation
63 of the arm 54 to effect the counterclockwise
rotation of the blade as viewed in Fig. 7. It is
hereby noted that while the blade is in the contact
position, the spring 5f is practically under its

5> maXximum compression to maintain the length of

the link 38—39 unchangeable and to hold the
switch closed. When the crank | reaches the
position 70, the nut 53 on the section 38 abuts
the shoulder 48 on the section 39, and further
movement of the crank to the position 68 rotates
the blade 3 clockwise with the hinge element 16
about its pivotal axis §—4 until the parts are again
positioned in the full open position of the switch
shown in Fig. 4. .
While I have shown and deseribed my invention
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‘in-considerable ‘detail-T.do. notb: desire to be' lim-

ited to*the ‘exaet grrangement “shown, but.seek

“to-cover, in the appended’claims all those modifi-

—cattons that;fall within‘the true spirit and scope

~of-myinvention.

‘What I‘claimas new and desire {o.secure by
‘Letters Patent -of ‘the " United; States is:

1. ‘An-*electric-switeh having in combingtion, a
-rotatably -mounted .operating crank, a stationary

~-contact having a-stop -adjacent thereto, and a

-cooperating ~¢ircuit controlling member. having

“a-pivet axis perpendicularto’the axis ¢f the crank

-gnd ‘intermediate :said -contact "and the axis of

1

-rotation of said-crank and substantially,perpen- .

dicular-to-the longitudinal axis of the member for
swinging -movement -of the-free-end .of: the mem-
“ber-into-engagement -with ‘the-stop -adjacent the
-contact, -said member being mounted for rotary
‘movement-about-its longitudinal -axis-to -engage
said-eontact-when-the frze end of the-memberis
“in-engagement -with*the-stop means-for -effecting

~said-swinging-and rotary movements-of said mem-

sber-sequentially wupon-rotation -of ;said crank in

—one ‘direction -whereby-to-swing “the-member 1o
“bring-its*free-end into-engagement-with-the stop’ <

-and-then‘to-rotate the-member-to-engage the con-
taet, - said --means - -comprising--an -arm- rigidly
~mounted -on ~said -member, ~a -rotatably -mounted
‘element-supported: for-bodily-movement with said

‘member-‘during -the -swinging-movement ' thereof -

-and-engageable-with-said- arm*to ~effect -turning
thereof whenrotated-whereby to rotate the mem-

~ber, -anda - compressible - swivel -link - comprising

tworrelatively-rotatable telescoping-sections-hav-

iing~a~compression-spring ‘therebetween-and -re--;
-spectively-pivotally-eonnected-to said‘element-and

‘to=said: crankfor:swinging-the -member during-a
part of the rotary movement-ofithe-crank: until
ithefreeend of thememberisin engagement-with

tthestop: ‘and-*theredfter:providing -a -combined”
-yielding’ telescoping -and-swivel-movement of the
-gections™ for=rotating :the s¢lement during-afur-

sther portion of the rotary-movement -of the crank
-whereby ito: rotate thevmember-tobring -its free
~endiinto:engagementwith:said contact.

2. An-electric:switch having in-conibination;a
-rotatably mounted-operating -crank,-a-stationary
wcontact laterally offset from:the axis of the crank,
-and <8 eooperating- circuit wcontrelling -member
shayving:a. pivotraxis perpendicularitotthe-axis-of
ithe crank-and:intermediate-said-contatt-and the
-gixis -of rotation -of:saiderank -and:substantially
~perpendicular :to *the rlongitudinal : axis -of “the
-member:for:swinging ‘movement-of the free-end

vofithe:member into-a-position-adjacent the con- -
stast, ssaid - memberthaving scam -meéchanism-car-

ried:thereby ang: provided: with-an-operating shaft
“havingan-axis parallelto and-vffset from’ the lon-
vgitudinal axis:of the-memberifor €ffecting-rotary
-movenrent: of ithe-membergbout its longitudinal

" -axistto engage said-contact upon:relitive rotation

-of 'the.operating:shaft -when’ the free-end of the
-member s insgaid vadiacent «position-a: driving
-connection thetween-said -crank -and :said offset
~shaft:foreffecting said-swinging: and rotary move-~
-ments-of said-member-sequentially upon-rotation

of -said.crank insone-direction+whereby to swing
~the:member ‘to’ bring -its ‘free ‘end 'into -said ad-

Jacent position -and-‘then:to-rotdte the-member

“to-engage ' the-contact said eonnedtion including
-a-swivelilink ‘having two relatively rotatable-co-
*lineay -sections, one-of: said -sections being uni-
“versally- pivotally-econnected ~to -sgid -crank ‘for
‘movement about two’axes, the first substantially
~parallél -to- the-axis -of -rotation of said crank

—
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and :vthve. secoﬁd‘. movable. rélatively to.the. 'ﬁrsti in

a plane substantially. perpendicular.to the axis
of rotation of the _crank and.the .other of .said
-sections .being universally pivotally .connected
‘to said offset shaft for movement about two axes,

~the first substantially. parallel. to the longitudinal

axis.of the membher and the second laterally offset
relatively .to the first for .movement in a.plane
substantially perpendicular .to. the longitudinal
axis of .the member. ) . .

"3, An electric switch: having in.combination, a

. rotatably mounted operating crank, a stationary

contact having. 4 stop adjacent thereto, and a
cooperating circuit controlling. member having.a
pivet axis perpendicular.to.the axis. of the crank
and intermediate said .contact and the.aXis .of

‘rotation 6f said crank and. substantially perpen-
/dicular..to the longitudinal -axis. of .the member
‘for swinging movement of ;the ‘free end of the

member into engagement with the stop adjacent
the-contact, said member heing mounted for.ro-
tary. movement about its longitudinal axis. to.en-
gage.said contact when the free.end of.the mem-
her-is in.said adjacent.position; means for ef-

fecting said.swinging and rotary movements. of

said member sequetitially upon rotation. of said

.crank "in one ‘direétion whereby to swing the
~member to .bring its free.end into engagement

with the stop and then fo.rotate.the member to
engage the contact, said.means.comprising .an
arm rieidly mounted on said, member and having
an idling.end portion .extending therefrom, . an
element supported for hodily movement with said

-member, during the-swinging movement thereof

and for rotation ahout-an axis substantially. par-
allel to the axis of rotation of said member, said

‘element upon rotation engaging said arm pro-

gressively along the length.thereof to effect turn-
ing ;of‘the arm whereby to.rotate .the member

o .until said idling_portion is reached,.and.a com-
pressible swivel link comprising two resiliently

related. and relatively rotatable telescoping. sec-

‘tions respectively universally pivotally .connected
to-said element and to said crank for swinging
3 ysaid member during a part of the rotary move-
‘ment of the crank until the free end of the mem-

ber is in-engagement with the stop and there-
after-rotating the element during. a further por-

.tion of the.rotary movement of the crank whereby
"to.rotate ‘the member to bring "its free.end info

engagement with.said contact.
“4,"An ¢lectric switch having in combination, a

“rotatably mounted operating crank, a stationary
-contact laterally offsét from the axis.of the.crank

andhaving a stop adjacent thereto, and a cooper-

:ating ‘circuit controlling member having. a pivot
-axis perperidicular.to the axis.of the crank and

intermediste said contact and the axis of rota-
tion of said crank and substantially perpendicular
to-the longitudinal ‘axis of the memniber:to.bring
the free end of the member into.engagement with

‘the stop adjacent the contact, said. member being
~mounted ~for rotary movement about.its lorgi-

tudinal axis to engage said contact when the free
end -of ‘the . member*is’in ‘engagement with the
stop; means “for effecting. said swinging and

-rotaly “movements ¢f said member sequentially

upcn. ratation of said.crank in. one direction

‘wherebhy to swing the.member to bring its.free

end into engagement with the stop.and.then to
rotate ‘the member .to engage .the contact, -said
.means comprising two. selective lost. motion. driv-

_ing-elements,.one carried.by.said member and-the

other supported fot badily. movement-with .the

75 member during the swinging movement thereof




2,531,165

11

and for rotation relatively to the member, said
elements having operatively interengageable por-
tions to effect rotation of said member through-
out a predetermined rotation in one direction of
said other element and said one of said elements
having an idling portion for preventing further
rotation thereof in said direction to rotate the
member when said other element is rotated, and
means for effecting rotation of said other element
when said crank is rotated comprising a com-
pressible swivel link having two resiliently inter-
connected relatively rotatable telescoping sec-
tions respectively universally pivotally connected
to said other element and to gaid crank for swing-
ing the member during a part of the rotary move-
ment of the crank until the free end of the mem-
ber is in engagement with the stop and providing
a combined yielding telescoping swivel movement
of the sections upon further rotation of the crank
for rotating said other element whereby to ro-
tate the member to bring its free end into engage-
ment with said contact.

5. An electric switch having in combination, a
rotatably mounted operating erank, a stationary
contact laterally offset from the axis of the erank
and haying a stop adjacent thereto, and a co-
operating circuit controlling member having a
pivot axis perpendicular to the axis of the crank
and intermediate said contact and the axis of
rotation of said crank and substantially perpen-~
dicular to the longitudinal axis of the member for
swinging movement of the free end of the mem-
ber into engagement with the stop adjacent the
contact, said member being mounted for rotary
movement about its longitudinal axis to engage
said contact when the free end of the member is
in said adjacent position; means for effecting said
swinging and rotary movements of said member
sequentially upon rotation of said crank in one
direction whereby to swing the member to bring
its free end into engagement with the stop and
then to rotate the member to engage the contact,
said means comprising two selective lost motion
driving elements, one carried by said member and
the other supported for bodily movement with
the member during the swinging movement
thereof and for rotation relatively to the member,
said elements being shaped for interlocking driv-
ing relationship throughout a predetermined por-
tion of the rotary movement of said other element
in one direction whereby to rotate said member
and thereafter to prevent further rotation of the
member upon continued rotary movement of said
other element in said direction, and means for
effecting rotation of said other element when said
crank is rotated comprising a compressible
swivel link having two resiliently interconnected
relatively rotatable telescoping sections respec-
tively universally pivotally connected to said other
element and to said erank for swinging the mem-
ber during a part of the rotary movement of the
crank until the free end of the member is in en-
gagement with the stop and providing a combined
yielding telescoping swivel movement of the sec-
tions upon further rotation of the crank for ro-
tating said other element whereby to rotate the
member to bring its free end into engagement
with said contact.

6. An electric switch having in combination, a
rotatably mounted operating crank, a stationary
contact laterally offset from the axis of the crank
and having a stop adjacent thereto and s cooper-
ating circuit controlling member having a pivot
axis perpendicular to the axis of the crank and
intermediate said contact and the axis of rota-

10

20

25

30

35

40

45

50

55

60

85

70

12

tion of said crank and substantially perpendicu-
lar to the longitudinal axis of the member for
swinging movement of the free end of the mem-
ber into engagement with the stop adjacent the
contact, said member being mounted for rotary
movement about its longitudinal axis to engage
said contact when the free end of the member is
in engagement with the stop; means for effecting
said swinging and rotary movements of said mem-
ber sequentially upon rotation of said crank in
one direction whereby to swing the membey to
bring its free end into engagement with the stop
and then to rotate the member to engage the
contact, sald means comprising two relatively
movable cooperating selective lost motion driving
elements, one rigidly mounted on said member
and the other supported for bodily movement
with the member during the swinging movement
thereof and for rotation about an axis substan-
tially parallel to the axis of the member, said ele-
ments hdving interengageable portions to effect
rotation of said member when said other element
is rotated one of said elements having an idling
portion for limiting rotation of the member, and
means for effecting rotation of said other element
when said crank is rotated comprising a compres-
sible swivel link having two resiliently related
and relatively rotatable telescoping sections re-
spectively universally pivotally connected to said
other element and to sald crank for swinging the
member during a part of the rotary movement of
the crank until the free end of the member is in
engagement with the stop and providing a com-
bined yielding telescoping swivel movement of the
sections upon further rotation of the crank for
rotating said other element whereby to rotate
the member to bring its free end into engagement
with said contact.

7. An electric switch having in combination, a
rotatably mounted operating crank, a stationary
contact offset laterally from the axis of the crank
and having a stop adjacent thereto and a cooper-
ating circuit controlling member having a pivot
axis perpendicular to the axis of the erank and
intermediate said contact and the axis of rota-
tion of said crank and substantially perpendicular
to the longitudinal axis of the member for swing-
ing movement of the free end of the member into
engagement with the stop adjacent the contact,
said member being mounted for rotary movement
bout its longitudinal axis to engage said contact
when the free end of the member is in said ad-
jacent position; means for effecting said swinging
and rotary movements of said membey sequen-
tially upon rotation of said crank in one direction
whereby to swing the member to bring its free
end into engagement with the stop and then to
rotate the member to engage the contact, said
means comprising a bifurcated arm rigidly
mounted on said member and extending substan-
tially perpendicularly therefrom and having an
idling portion formed at the end of each bifurca-
tion, an element supported for bodily movement
with said member during the swinging movement
thereof and for rotation about an axis substan-
tially parallel to the axis of rotation of said mem-
ber, said element upon rotation engaging said
arm between the bifurcations thereof progres-
sively along the length of one bifurcation thereof
to effect turning of the arm whereby to rotate
the member until the corresponding idling por-
tion is reached, and a compressible swivel link
comprising two resiliently related and relatively
rotatable telescoping sections respectively uni-
versally pivotally connected to said element and
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«to:said ’crank»forrzswiiiging said rmember during

wazpart ofithe rotary movement:of the crankmtil

thefree end of-the:member: is inengagement-with
.ithe -stop -and ~thereafter  providing :a scombined
=resilient: telescoping swivel:movement ¢f-the:sec-
-tions :for rotating ithe-element. during: a:further
sportion of the :rotary imovement iof :the tcrank
.whereby. o rotate:the:member to-bring:its free
.end-intoengagement-with said-contact
-8.-An-electric:switch having in-combindtion;a
~rotatably.mounted:- operating crank;:a: stationary
.contact laterally-offset fromithe axis.of thecrank
.and having-a stop:-adjacent:theretoandsacooper-
ating-cireuit-controlling -member:havinga pivet

_axis perpendicular-to.-the . axis-of the crank:and -k

-intermediate-said contact and the-axis of rotation
of said crank and substantially-perpendicular:to
the longitudinal axis of the member for swinging
movement:of the free end.of the member into en-
gagement with the stop adjacent the contact, said
member being :mounted for rotary movement

:about its.longitudinal axis-to:engage 'said :con-

“tact when the free end of the:member-is in said
adjacent position; means for.effecting said swing-

ing and rotary movements of said member se- :

quentiaily upon rotation ¢fsaid crank in-oene-di-
rrection .whereby. to. swing..the imember:to bring
vits:free end into engagement:with the-+stop-and
«then to rotate.the.member:to:engage the contact,

:said means: comprising .anzarmitigidly rmounted <3

on said member and having an idling portion
extending therefrom, an element supported for
bodily movement with said member during the
swinging movement thereof and for rotation
about an axis substantially parallel to the axis of
rotation of said member, said element upon rota-
tion engaging said arm progressively along a pre~
determined portion of the length thereof to effect
turning of the arm whereby to rotate the mem-
ber and upon further rotation moving freely
along the idling portion of the arm, and a com-
pressible swivel link comprising two resiliently
related and relatively rotatable telescoping sec-
tions respectively universally pivotally connected
to said.element and to said crank for swinging the
member during a part of the rotary movement
of the crank until the free end of the member is
in engagement with the stop and upon further
rotation of the crank providihg a combined yield-
ing telescoping swivel movement of the sections
for rotating the element to the end of its driving
engagement with said predetermined portion of
the length of the arm whereby to rotate the mem-
ber to bring its free end into engagement with
said contact and upon still further rotation of
the crank rotating the element freely along the
idling portion of the arm whereby to prevent fur-
ther rotation of the member.

9. An electric switch having in combination, a
rotatably mounted operating crank, a stationary
contact laterally offset from the axis of the crank
and having a stop adjacent thereto, and a coop-
erating circuit controlling member having a pivot
axis perpendicular to the axis of the crank and
intermediate said contact and the axis of rotation
of said crank and substantially perpendicular
to the longitudinal axis of the member for swing-
ing movement of the free end of the member into
engagement with the stop adjacent the contact.
said member having cam mechanism carried
thereby and provided with an overating shaft
having an axis parallel to and offset from the
longitudinal axis of the member for effecting
rotary movement of the member about its longi-
tudinal axis to engage said contact when the
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Areevenidcof- the :member isyin :engagement swith

the:stop:aidriving reonnectionfor seffecting «said
swingingand:rotary movements+of: said :nreniber
ssequentially upon rotation-of said:crank in-one
‘directioniwhereby:to:swing tthe:member tobring
‘its freeend into :engagement .with:the:stop.and
‘then:to rétaterthesmember 1o engage the contact,
said:connection comprising:a toggleincluding said
zerank.and.a compressible:swivel link having two

b srelgtively @ rotatable and longitudinglly-slidably

1maovable isections,one ofssaid:sections being uni-
‘wersally ipivotally. i connected :fo said -erank ‘for
“movementiabeutitworaxes; tlie first substantially
:paraleldo the.axiscofirotation-df:said-erankand
rthesecond ymovable yelatively “to the first 'in a
:plane:substantially : perpendictlar tothe-axis-of
ratation-of :the erank and:the:other of said:sec-
stions being universally :pivotally related to-said
:offset 'shaft for. movement:-about ‘two axes, ‘the
first:substantially:parallel:to the longitudinal-axis
6f the:member -and:the:second:movable relativély
“tortke Mrstiina plane substantially-perpendicular
itothe Hongitudingl -:akis -of . ‘the :member, ~and
-yesilient:means on:said.link tending to-éffect rela-
-tivessliding movement: of -the sections-away from
reach:other:wherebyto transmit operating thrust
through!the link-and -adapted ‘to' be: stressed to
-permitrasghortening of the'link: upon-engagement
-of thesswinging “¢iréuitvcontrolling : member :with
“tire istop.

10. An electric switch having in combination, a
rotatably mounted operating crank, a stationary
contact offset laterally from the axis of the crank
and having a stop adjacent thereto, and a coop-
erating circuit controlling member having a pivot
axis perpendicular to the axis of the crank and
intermediate said contact and the axis of rotation
of said crank and substantially perpendicular to
the longitudinal axis of the member for swinging
movement of the free end of the member into en-
gagement with the stop adjacent the contact, said
member having cam mechanism carried thereby
and provided with an operating shaft having an
axis parallel to and offset from the longitudinal
axis of the member for effecting rotary movement
of the member about its longitudinal axis to en-
gage said contact when the free end of the mem-
ber is in engagement with the stop a driving con-
nection between said crank and said member for
effecting said swinging and rotary movements of
the member sequentially upon rotation of said
crank in one direction whereby to swing the
member to bring its free end into engagement
with the stop and then to rotate the member to
engage the contact, said connection including a
compressible swivel link having two relatively ro-
tatable and longitudinally slidably movable sec-
tions, one of said sections being universally piv-
otally connected to said crank for movement
about two axes, the first substantially parallel
to the axis of rotation of said crank and the sec-
ond movable relatively to the first in a plane sub-
stantially perpendicular to the axis of rotation
of the crank and the other of said sections being
universally pivotally related to said offset shaft
for movement about two axes, the first substan-
tially parallel to the longitudinal axis of the mem-
ber and the second movable relatively to the first
in a plane substantially perpendicular to the lon-
gitudinal axis of the member, and a compression
spring interposed between said sections to trans-
mit overating thrust through said link and
adapted to be compressed to permit a shortening
of the link upon engagement of the member with
the stop.
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11. An electric switch having in combination,
a rotatably mounted operating crank, a station-
ary contact laterally offset from the axis of the
crank and having a stop adjacent thereto, and a
cooperating circuit controlling member having a
pivot axis perpendicular to the axis of the crank
and intermediate said contact and the axis of
rotation of said crank and substantially perpen-
dicular to the longitudinal axis of the member
for swinging movement of the free end of the
member into engagement with the stop adjacent
the contact, said member being mounted for
rotary movement about its longitudinal axis to
engage said contact when the free end of the
member is in engagement with the stop means for
efiecting said swinging and rotary movements of
said member sequentially upon rotation of said
crank in one direction whereby to swing the
member to bring its free end into engagement
with the stop and then to rotate the member to
engage said contact, said means comprising an
element supported for bodily movement with said
member during the swinging movement thereof
and for rotation about an axis substantially par-
allel to the axis of rotation of said member, an
arm having a camming edge substantially straight
throughout a predetermined portion of its length
and a circular connecting portion of a radius sub-
stantially equal to the effective lever length of
said element and substantially centered in the
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axis of the element upon movement of the arm
through a predetermined angle, said element
upon rotation in one direction engaging the cam-
ming edge of said arm to rotate the arm through
said predetermined angle whereby to swing said
member with its free end into engagement with
the stop and upon further rotation in said one
direction engaging said circular portion to pre-
vent further rotation of the member, and means
for effecting rotation of said element when said
crank is rotated in one direction comprising a
compressible swivel link having two relatively
rotatable telescoping sections respectively uni-
versally pivotally connected to said element and
to said crank and provided with a resilient con-
nection between the sections for vielding when
the member engages the stop.
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