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2 
My invention relates to improvements in elec- tively avoiding the various difficultie. 

tric switches and more particularly to improve vantages noted above as usually 
ents in disconnecting switches and especially oper 

high contact pressure disconnecting switches for nec 
high voltage circuits. . . . . . . .. 5 

It has been proposed to provide a relatively 
high contact pressure disconnecting switch by 
ivotally supporting a blade member on a sta 

tionally insulator for swinging movement to bring 
the free end of the blade into position between 0 
the spaced jaws of a stationary contact mounted in 

insulator and then rotating the blade: 
. gitudinal axis into engagement with : 

the jaws of the contact. These movements of 
the blade are, in general, obtained by rotating a 15 
stack of insulators on which is mounted a crank. 
coupled to a blade rotating mechanism through 
a rigid link forming a toggle with the crank." 
However, arrangements with which I am familiar 

the contact. Another 

trolling mem 
ment to bring its free 
cent a stationary cont 
about its longitudinala a 

- my inventio 
to provide an improved, disconnecting switch 
having- an operating structure...such that the 
swinging and rotary movements of the circuit 
controlling member require relatively small ef. 
fort and produce a minimum of strain on the 
Switch parts and particularly the insulators. 
Still another object of my invention is to pro 
vide a switch mechanism which is subject to 
minimum disturbance during: operation under 
ice and sleet conditions. A further object of my: 

introduce an undesirable longitudinal-movement 20 invention is to provide animproved high contact 
of the blade especially, while still-in high pres 
sure engagement with the stationary contact; in 
volve structure which upon-exposure to 'sleet and 
the like becomes difficult, if not impossible, to - 

pressure disconnecting, switch wherein; there is: 
no longitudinal movement of the circiut cons". 
trolling member during the swinging and rotary 
movements thereof and wherein there is no ap". 

erate, or rely upon an operating mechanism 25 preciable rotary moyement of the member as it 
. . . - 3. ... ', eous swinging and ro 

tation of the blade and which often produces a ri 
certain amount of binding and difficult action: 
Each of these features -produces undesirable 
strains on the switch insulators and requires ex-" "30 
cessive operating forces. Moreover;"for gang op 
erated switches, it is desirable to provide: for 
overtravel of the operating-mechanism without." 
producing any switch blade rotation or longitudi. 
nal movement after the blade has been rotated 35 
into engagement with the stationary contact. Ins 
a single pole switch, such overtravel is not nec 
essary except for the purpose of biasing the 
switch closed, but disconnecting switches - are 
usually built for gang operation, that is, two or 40 
more poles interlinked for operation by a single" 
operating mechanism which may be operated 
manually for small switches but is generally a - 
motor-operated mechanism. In this case, withi 
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 50 
to make, but also hard to maintain. Also, they 
are costly and extra hazardous after "a switch is: 
once installed. . . . . 
An object of my invention is to provide animi 

is swung into position between the sides of the 
cooperating stationary contact. A still further". 
object of my invention is to provide an improved 
disconnecting, switch structure such that over 
travel of the operating mechanism after the cir 
cuit controlling member is rotated into the cons'. 
tact pressure position is ineffective to produce 
further rotation whereby gang operation is poss 
sible without extreme' refinements in the alignal 
ment of the different poles. These and other, 
objects of my invention will appear in more detail 
hereinafter: v . . . . . . . 
Mysinyention will be better understood from 

the' following description" when considered in 
connection with the accompanying two sheets of 
drawings, and its scope will be pointed out in the 
appended claims: . . . . . . - - - - - - - - - - - - - - 

In the accompanying two 'sheets of drawings;: 
Figilis a side elevation of a disconnecting switch' 
embodying my invention and shown in the closed: 
position; Fig. 2 is a view to an enlarg -" " 
looking down on the switch"shown i 
Fig: -3 is a side elevation, partly in 'se 
the-switch shown in Fig. 1, also to an enl t 
scale; Fig. 4 is a partial side elevation of the 
right-hand portion of the switch shown in Fig.1. 
to an enlarged scale with the parts shown in the 
full open position; Fig 5 is a side elevation to an 
enlarged scale, and largely in section, of the pivs, 

proved operating mechanism for more effec- 65 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 6-6 
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 9-9 of Fig. 8 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 , a stationary contact structure 
2 laterally 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 a stationary insulator stack T. The crank 
is rigidly secured to a Supporting member 8 
mounted on an insulator stack 8' which is rotat 
ably supported on a suitable structural frame 
work base 9 and in a crossbrace 0 extending 
between the insulator Stacks 7 and 8' and carry 
ing the pivotal axis 4 of the blade 3. This croSS 
brace O is Secured to the top of the insulator 
stack 7 and carries a bearing portion 0' for the 
Supporting member 8. As shown, the crossbrace 

is provided with a terminal f, 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 3. 
Obviously, 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 4 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 O. 
Collared bushings 7 and 8, secured to the blade 
3 at opposite ends of the hinge member 6 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 member. For obtain 
ing electrical conductivity without the use of 
flexible leads and the like, I provide at the hinge 
end of the blade 3 one or more U-shaped con 
tacts 9 which, as shown more clearly in Fig. 6, 
are mounted on the hinge supporting end of the 
brace f adjacent the pins 4 so as to maintain 
contact with the hinge end of the blade at all 

O 

4 
relatively stiff sides of the contacts 9 may be 
urged toward each other by adjustable resilient 
means embodying a bolt 20 and Springs 2 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 ciosed 

2 5 

30 

35 

40 

60 

65 

70 

; 5 oted at 35 to the hinge member 6. 

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 a sleeve portion which is 
suitably secured to the blade 3 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 3 f. 

For counterbalancing the blade structure in its 
SWinging movement, I provide suitable energy 
storing means inter-connected between the hinge 
element 6 and the rotating insulator end of the 
brace 0. As shown, this means comprises a 
closed cylinder 32 pivotally supported on the 
brace 0 at 33 and carrying a piston rod 34 piv 

Between the 
free end of the cylinder 32 and a piston 36 on 
the piston rod 34, as shown in Fig. 3, there is 
provided Suitable resilient means such as a spring 
3. 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 longitudinally slidably mov 
able sections 38 and 39. The section 38 is uni 
Versally pivotally connected to the crank for 
movement about two axes 49 and 4f, 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 times. For contact pressure adjustment, the 75 42 pivotally connected at 40 in the upper end yoke 
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portion of the crank; and at 4 to a yoke 43-se-; 
cured to one end-of-the-section. 38. The other. 
section: 39 is universally-pivotally related-to-the 
blade: 3-for-movement about two axes, the first 
44' substantially, parallel to the longitudinal axis. 
of the blade 3 and offset therefrom in a plane. 
perpendicular 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 , 
plane-substantially perpendicular to the longitu- 10. 
dinal-axis of the blade 3. For this purpose; the 
section 39 is provided with a yoke portion 46. 
which is pivotally jointed at 45 to a yoke-member 
47- which is rigidly secured to a shaft. 44-suitably 
journaled-in the hinge member 6 and arranged. 
for rotation about-the-axis 4. to effect; in-a-mari 
ner hereinafter described; the rotation of the 
blade 3. 
In order, to maintain the axial alignment or 

colinear-relation of the swivel-sections 38 and 39, 
the sections 38: is journaled in the: Section: 39 at: 
two points 48 and 49, as shown more clearly in Fig. 
5. The journal or bearing 49; as shown, is in the: 
form of abushing provided: with "a moisture- and 
dust-excluding, cover 59. . In order to have yield 
ing: swiveling involving; both relative rotation 
and sliding of the compressible. Swivel sections 38 
and 39, I provide residient 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 a shortening of 
the link, after the pivoted switch member 3 en 
gages, with the stop 32. As shown more clearly 
in Fig. 5, this means comprises a compression. 
spring:51, interposed between a shoulder on the 
section 38 and the bearing portion 68 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 permita 
shortening of the link. In order to reduce the 
friction in connection with these actions, suitable 
antifriction means such as a ball' or roller bear 
ing. 52 is provided adjacent the shoulder on the 
section 38. 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 is provided with suitable stopping 
means such as a nut 53 which can be adjusted to 
fix the maximum length of the link 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 the opening direction, I provide, in accordance 
with my invention, a selective lost motion driv 
ing connection between the link:38-39 and the 
blade 3. As shown more clearly in Figs. 3, 5 and 
7, this connection comprises two relatively mov 
able cooperating driving elements 54 and 55. The 
element 54, which is illustrated in the form of a 
bifurcated arm, is rigidly mounted on the blade 65 
3. substantially perpendicular thereto and within . 
the hinge member 6, which is preferably in the: 
form of a housing to keep the cooperating parts 
free of dirt, ice and the like. The driving ele 
ment 55 is also supported within the housing 
hinge member 6 for bodily movement with the 
blade 3 during the swinging movement thereof 
and for rotation about an axis substantially par 
allel to the axis of the blade. For these purposes, 
the driving element 55 is suitably secured to the 

15. 
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75 

6. 
shaft. 44 soasito-turnitherewith upon-rotation of 
the shaft during a certain: portion of: the:move 
ment of the link. 38-s39. For ease: in rotation; 
the Shaft, it is Suitably: journaled in aintifriction, 
bearings such as roller thrust bearings: 56 and 57 
which are arranged to prevent endwise-movement 
of the shaft, the shaft 44 being held in position 
against the bearing:57 by suitable means.indi 
cated as a nut 58: A' housing cover. 59 is provide: 
editor enclose: the housing: at this end of the shaft. 
At the other end of the shaft, a suitable moisture-' 
and dust-proof cover 60 is provided. 
In accordance with my invention, the inter 

locking driving-relationship or interengagement: 
of the cooperating. Selective lost: motion, driving: 
element 5A* and 55 is such that throughout: a pre 
determined portion; of the rotary: movement: of 
the element 55: the blade 3 is rotated: about its: 
longitudinal axis from the inclined: dotted posit, 
tion indieated by the axis line 6f in Fig:9-to-the: 
horizontal dotted position shown in the same fig 
ule' and, upon continauled: rotary movemeat Gf thie 
driving -element:55, no further rotations of thes 
blade: Si occurs... whereby to provide a...: certain. 

... araount of overitravel to avoidirefinementsiriad: 
justment, especially for multipole switches. For: 
this purpose, the driving...element 55 is provided 
With suitable means such as a roilers 32 which as: 
showii. noré. clearly in Fig. 7, is nowable betweeri. 
the bifurcations: 63, and 64 of thie driving element. 
54." So that it can roll along...thie inner edge of ei. 
ther of these bifurcations: depending upon which. 
direction the driving element 55 is turned. . 

Ini-order to provide; the desired selective lost 
motion overtravel feature: after the:blade 3 has:- 
been turned into the: fully contacting position, 
the inner or camming edge of the bifurcation.64, 
of the driving element. 54 is in accordance with: 
my invention, substantially straight throughou 
predetermined portion of its length, as is clearly 
shown in Fig. 7, and thereafter has near the end. 
of the bifurcation, a circular idling connecting: 
portion: 65 of a radius substantially equal to the: 
effective lever length. of thie driving element. 55; 
that is to say, the distance-from the center of 
the shaft 44 to the periphery of thie-roller where: 
it engages the bifurcation, 64. To provi 
overtravel, this curved idling portion 65 of the: 
Camming edge of the bifurcation. 64 is so posi 
tioned at: the end of the rotary, movernient of 
the blade 3 into the contacting position that ' 
center of the curved portion: 65 is...in's the axis: 
44' of the shaft 44 whereby movement of the: 
driving element 55 maintains the driving element. 
54 in its final position: without effecting any.ro 
tation thereof. Thus, with a gang-operated.-mull 
ti-pole. Switch, one operating mechanism may be: 
used to actuate alli of the poles' simultaneously. 
to the closed position and it is not necessary that 
the adjustment of the parts of the different poles. 
With relation to each other be such that all. - - 
blades reach the contacting: position si 
neously. This is an important feature of Switches. 
embodying my invention since it eliminates the . 
necessity for extreme refinements in adjustments, 
Which are costly to make and difficult to maine. 
tain. Since minor differences in the positions of. 
the blades in the gang-operated switch are limi 
material in the final open position, the camming. 
edge of the bifurcation 63 may be straight.as. 
shown in Fig. 7. For limiting the angular moves 
ment of the crank in the switch closing direc-: 
tion. So as to hold the toggle comprising the crank. 
and the compressible swivel link:38-39 in: the 
overcenter position to which it becomes biased by . 
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the compression spring 5 ? 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 () and 
the crank f. 
Assuming the parts positioned in the full Open 

position of the switch, as shown in Fig. 4, then 
the blade 3 is inclined toward the insulator 6 
so that in case of any accidental breakage Ol' 
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 9. 
During this movement of the crank f, the hinge 
member 6 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 
3 on the contact structure 2. During this no 
tion of the crank from the position 68 to the 
position it, the link sections are pressed toward 
each other with a 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 39 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 3. 
When the blade portion 5 comes to rest against 

the stop 3, the position of the fiat end of the 
blade with reference to the contact tongues 24 
is indicated by the broken line outline having the 
axis 6 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 notion 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 7 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 connection at each end of the 
link 38-39 and the necessity for providing a 
combined yielding telescoping and swivel nove 
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 6 to the full line position 3 
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 
from the position 70 to the dead center position 

() 
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8 
shown in Fig. 5, the roller 62 has moved dowfl 
wardly along the straight edge portion of the 
bifurcation 64 on the arm 54 to effect the rota 
tion of the blade 3. Upon further clockwise 
movement of the crank from the dead center 
position to the position indicated by the dash 
dot line T 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 about 
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 li 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 73 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 65 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 position 75 in which it was placed dur 
ing the movement of the crank from the position 
70 to the position 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 possible 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 6 on the crank 
engages the stop 66 on the brace O and pre 
vents further clockwise movement of the crank. 
Since the crank and the link 38-39 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 7 to the position 70, the blade is rotated 

is counter-clockwise, as viewed in Fig. 9, to release 
it from the contact structure 2. During this 
movement of the crank f, the roller 62 on the 
element 55 moves downwardly along the edge of 
the bifurcation 64 and then unwardly along the 
straight edge portion of the left-hand bifurcation 
63 of the arm 56 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 5 is practically under its 
maximum compression to maintain the length of 
the link 38-39 unchangeable and to hold the 
Switch closed. When the crank reaches the 
position 7), 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 6 
about its pivotal axis 4-4 until the parts are again 
positioned in the full open position of the switch 
shown in Fig. 4. 
While I have shown and described my invention 
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in considerable detail, I do...not, desire to be lim 
“ited to the exact arrangement shown, but seek 
to cover. in the appended claims all those modifi 

rcations that fall within the true spirit and scope 
s of my invention. 

What I claim as new and desire to, secure by 
“Letters' Patent of the United States is: 

1. An electric switch having in combination, a 
irotatably mounted operating crank, a stationary 
contact having a stop, adjacent thereto, and a 
“cooperating rcircuit controlling member, having 
a pivot axis perpendicular to the axis of the crank 
rand intermediate said contact and the axis of 

5 

0. 

; 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 engagement with the stop means for effecting 
said swinging and rotary movements of said mem 

s:ber sequentially upon rotation of said crank in 
-one direction whereby to swing ther member to 
bring its free-end into engagement with the stop 
and then to rotate thememberto engage the con 
tact, said means: comprising an arm rigidly 
-mounted on said member, a rotatably mounted 
'element-supported for bodily movement with said 
innenber during the swinging movement thereof. 
and engageables with said arm “to effect turning 
-thereof when rotated whereby to rotate the men 
ber, and a compressible swivel link comprising 
two relatively rotatable telescoping-sections hav 
sing a compression'spring therebetween and re-a: 
spectively pivotally-connected-to said element and 
: to said: crankifor: swinging-the-member during a 
part of the rotary movement of the-crank until 
i-the-free end of the member is in engagement with 
the stop and thereafter providing - a combined 
yielding telescoping and swivel-movement of the 
sections for rotating the relement during a fur 
ther portion of the rotary novement of the crank 
:whereby to rotate ither member to bring its free 
end into engagement with said contact. 

2...An electric switch having in: combination, a 
-rotatably mounted operating crank, a stationary 
contact laterally Offset from: the axis of the crank, 
and :a, eooperating. circuit :controlling aember 
having; a pivotaxis perpendicular to the axis of 

it he crank; and intermediate-said contact-and the 
-axis of rotations of: said crank-and-SubStaratially 
'perpendicularitoithe"longitudinal axis of the 
membergforswinging movement of the free-end 
of the member into: a position adjacent the, con 

3tact, said member having::cam mechanism-car 
ried thereby and provided with an operating shaft 
having an axis: parallel to and offset from the lon 
'gitudinal axis of the member for effecting-rotary 
-movement of the member; about its longitudinal 
axis, to engage said contact upon relative rotation 
of the operatingshaft when the free end of the 

- member is in said adjacent position ra. driving 
! connection between said : crank and Said offset 
-shaft for effecting Said swinging; and rotary move 
sments of said:neraber:sectientially upon rotation 
of said crank in one tirection. Whereby to Swing 
the member to bring its free end into said ad 

55 

jacent position and then to rotate the member 
to engage the contact said eonnection including 
a-swivel: link having two relatively rotatable co 
linear sections, one of said sections being uni 
versally pivotally-connected to said crank for 
movement about two axes, the first substantially 
parallel to the -axis of rotation of said crank 

10 
and the second movable. relatively to the first 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 offsetshaft for movement about two axes, 
the first substantially parallel to the longitudinal 
axis of the member 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 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 df 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 "O- 
tary, movement about its longitudinal axis, to...en 
gage, said contact when the free end of the men 
ber is in said adjacent position; means for ef 
fecting 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 an 
arm rigidly mounted on said, member and having 
an idling, end portion extending therefron, 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, 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 
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 

, said 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 into 
engagement with said contact, 
4. 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 cooper 
lating circuit controlling member having. a pivot 
axis perpendicular. to the axis of the crank and 
intermediate said contact and the axis of rota 
tion of said crank and substantially, perpendicular 
to the longitudinal axis of the member to bring 
the free end of the member into engagement with 
the stop adjacent the contact, said member being 
rmounted for rotary movement about its longi 
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 
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 driv 
ing elements, one carried by said member and the 
other supported for bodily movement with the 

i5 member during the swinging movement thereof 
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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 con 
pressible swivel link having two resiliently inter 
connected relatively rotatable telescoping Sec 
tions respectively universally pivotally connected 
to said other element and to said 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 crank, a stationary 
contact laterally offset from the axis of the crank 
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 men 
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 notion 
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 crank 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 a 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 
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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 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 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 having 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 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 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 nember 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 
atting circuit controlling member having a pivot 
axis perpendicular to the axis of the crank 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 member 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...fortswinging said members during 
:a::part of the rotary movement of the crankiluntil 
...thefree end of the member, is in engagement with 
...the stop and :thereafter providing: a combined 
"...resilient telescoping swivel: movement of the sec 
stions for rotating the element; during a further 
portion of the rotary-imovement of the crank 

... whereby to rotate themember to bring its free 
end into engagement with said contact 

8. An electric. Switch having in: combination, a 
-rotatably, imounted: operating crank, a stationary 
: contact laterally-offset from the axis of the Crank 
and having-a stop adjacentithereto, and a cooper 
atting circuit: controlling member having a pivot 
axis perpendicular to, the axis of the crank and 
internaediate said contact and the axis of rotation 
of said crank and Substantially, perpendicular to 
the longitudinal axis of the member for Swinging 
noVernent. 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 members is in Said 
adjacent position; means for.effecting said Swing 
ing and rotary movements of said member Se-y 
quentially upon rotation of Said crank in one-di 
rection whereby to. Swing...the member to bring 

'its free lead into engagement. With the 'Stop' and 
then to rotate the member"to engage the contact, 
iSaid means: comprising an:;arn:rigidly mounted 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 rotar 
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 providing 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 
their 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 can 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 longi 
tudinal axis to engage said contact when the 
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..free end of the member is in engagement with 
the stop; a driving (connection for effecting said 
SWinging saladyrotary movementsi of said: member 
*sequentially:upon rotation of said 'crank in one 
'direction' wherebystoiswing theimember to bring 
3its free end into engagement with the stop, and 
then to rotate? their ember. to engage: the contact, 
said:Connection comprising:a, toggle.including said 
cerank and a compressible:swivel link having two 
relatively. rotatable and longitudinally: slidably 

} movable Sections, one of said:sections being uni 
versaily pivotally, connected to said crank for 
in ovement about two-axes, the first substantially 

2parallel to the axiscofirotation of said crank and 
: the Second } movable relatively to the first in a 
plane:Substantially perpendicular to the -axis of 
Trotation. Of the crank and the other of said sec 
'tions being universally pivotally related to said 
i offset Shaft for movement: about two axes, the 
first substantially parallel to the longitudinal axis 
of the member and the second-movable relatively 
.to; the first...in a plane substantially: perpendicular 
ito.itiae longitudinal axis of the member, and 
I'esilient neans On:Said.link tending to effect rela 

5 tive sliding movement of the sections away from 
each; other, whereby?to transmit operating thrust 
through the link and adapted to be stressed to 
-permit a shortening of the link upon engagement 
of theiswinging; circuit::controlling memberi with 
'tie Stop. 

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 
neinber having can 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 
her 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 piy 
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 operating 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 
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 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 

16 
axis of the element upon movement of the arm 
through a predetermined angle, said element 
upon rotation in one direction engaging the cam 
ning edge of said arm to rotate the arm through 

is 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 

10 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 

5 to said crank and provided with a resilient con 
nection between the sections for yielding when 
the member engages the stop. 
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