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The inventicn relates to electric circuit disconnecting
switches of the dual axis rotatable blade type such as
disclosed in the Scheuerimeyer Patent 2,531,165 assigned
to the assignee of the present invention.

In operation, the rotation of the switch blade in the
opening direction on its lomgitudinal axis twists a flat
contact at one end of the blade out of edgewise engage-
ment between stationary jaw contacts.
the blade on a transverse axis adjacent the other end
thereof produces the necessary wide separation of the
flat contact end of the blade from the stationary jaw
contacts for high voltage power line disconnecting serv-
ice. In reclosing the switch, the reverse rotation of the
blade on the transverse axis is first produced by means
of suitable crank mechanism and then the rotation on the
longitudinal axis forces the fiat contact end of the blade
into its edgewise engagement between the stationary jaw
contacts with sufficiently high pressure to crack and break
any sleet or ice likely to be encountered in outdoor serv-
ice. Thus the dual axis disconnecting switch is partic-
ularly adapted for conmecting and disconnecting high
voltage power lines under icing conditions in outdoor
service. .

For such high voltage service the stationary jaw con-

tacts, the switch blade dual axis mounting, and the oper-
ating crank mechanism of the dual axis type of discon-
necting switch usually ‘are mounted on separate high
voltage insulators. Hence improvements in the construc-
tion of each of these parts are desirable so as to reduce
as far as possible the maximum stresses and strains that
might damage the insulators upon operation of the switch
under the most severe icing conditions. Also where a
plurality of dual axis disconnecting switch units are to
be gang-operated, it is desirable to provide for separate
adjustment of the operating crank mechanism of each
unit as well as tc provide for some overtravel of the
operating crank to insure successful joint operation of the
switch vnits to and from the circuii closing position in
case of any misalignment or inaccuracy in manufacture
or installation. -
- Thus the principal object of the present invention is
to provide an improved dual axis rotatable blade switch
construction having cooperating adjustable parts that will
more effectively reduce the stresses and strains produced
in operation under severe icing conditions.

A particular object is to afford more effective pro-
tection against ice blocking of both the mechanical and
current conducting parts at the dual axis mounting end
of the blade.

Another object is to provide an adjustable and expan-
sible threaded screw jack ‘comnection between the oper-
ating crank and the switch blade operating arm to enable
the crank to be operated overcénter in completing the
rotation of the flat contact end of the blade about its
longitudinal axis into powerful ice breaking engagement
with the jaw contact after the completion of the rota-
tion about the transverse axis as well as start the reverse
rotation about the longitudinal axis to produce a power-
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ful ice breaking action somewhat before starting the
reverse rotation of the blade about the transverse axis.

Another object is to provide an improved form of
laterally fiexible equalized high pressure jaw contact for
more effectively cooperating with the flat end of the
blade in conducting the power currenis as well as loosen-
ing and breaking up the ice and sleet formations encoun-
tered in outdoor service.

In all these ways the several improvements of the pres-
ent invention cooperaté to produce high pressure engage-
ment of the switch contacts while reducing the maxi-
mum stresses and strains that would otherwise be im-
posed upon the high voltage insulators and the other
switch parts under the severe icing conditions as well
as to provide for ready adjustment of the throw of the
operating crank required to effect the full sequential
completion of the rotation of the switch blade about each
axis and thereby facilitate gang operation.

Further objects and advantages will appear in the fol-
lowing description of the accompanying drawing in which
Fig. 1 is a side view of a dual axis high voltage, high
contact pressure circuit disconnecting switch mechanism
embodying the several improvements of the present inven-
tion. Fig. 2 is a top view of the improved switch struc-
ture shown in Fig. 1. Fig. 3 isa fragmentary top view
showing the relative positions of the switch parts after
the rotation of the switch blade about the (ransverse
axis is completed and just prior to completion of the
rotation about the longitudinal axis. Fig. 4 is a frag-
mentary view showing the improved form of laterally
flexible equalized high pressure jaw contacts that enable
the blade to effectively conduct power currents as well
as be operated under severe icing conditions. Fig. 5 is
a fragmentary view showing the relative position of the
transverse axis hinge mounting parts with the switch
blade in the fully open position. Fig. 6 is a cross-
sectional view along the line 6—6 of Fig. 1 looking in
the direction of the arrows and showing the improved
constructions of the ice and slect protective bearing hous-
ing and trunnion transverse pivot bearing that enable the
current conducting contact yoke to be mounted inside
the trunnion under the housing for engaging the blade
substantially in alignment with both the transverse and
longitudinal pivot axis, :

As shown in Fig. 1, three high voltage insulators 16,
i1 and 12 -are pin mounted in alignment in accordance
with the usual practice on a supporting channel 13 for
respectively carrying the improved stationary switch jaw
contacts 14, the improved dual axis blade mounting mech-
anism 15 and the improved operating crank mechanism
16. The supporting pin 17 of insulator 12 is rotatably
mounted in the bearing 18 for angular movement by a
suitable manual or motor switch operating mechanism,
and the crank i6 is fixed on the end of the coaxial shaft
15 that extends through the bearing 28 and is fixedly
secured to the top of the insulator 12 by the mounting
screws 21 so as to rotate the crank 1§ jointly therewith.

The switch blade 25 is shown of elongated tubular
construction flattened at one end to form the contact 68,
The other cylindrical end of blade 25 is monnted in the
dual axis protective bearing housing 26 having the slotted
portion 27 provided with spaced apart bearings for sup-
porting blade 25 for rotation abont its longitudinal axis
and having the channel portion 28 straddling the end of
the blade 25 and provided with spaced apart bearings for
rotation of the blade 25 on an intersecting transverse
axis at right angles to the longitudinal axis. A radial blade
operating arm 39 is fixedly secured to the blade 25 by the
pin 31 to extend obliquely to the plane of the flattened
end 60 and cooperates with the sides of the siot 32 in
the bearing portion 27 to prevent endwise movement of
blade 25.
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As more clearly shown ih the cross-sectional view of
Fig. 6, the channel housing 28 is pivotally supported on
a pair of spaced apart bearing screws 34 that are threaded
into the spared apart legs of the trunnion cradle 35 and
secured in position by suitable lock screws 35°.. The
trunnicn cradle 35 is fixedly mounted on top of the pin
type ‘insulator 11 by the holding screws 36 that also se-
cure the contact voke 37 in conducting enhgagement with
one end of the channel current conductor 38 that is fixed
adjacent its oppesite end to the bearing 20 by the rivets
39. Thus conductor 38 serves as a brace to maintain
alignment between the pin type insulators 11 and 12 and
withstand the necessary forces that may be reqtured to
effect” operation of the switch under severe icing condi-
tions. The projecting end 49 of the channel conductor
38 serves as one line connection terminal for the switch.
" In the improved dual axis blade mounting construc-
tion of the present invention shown in Fig. 6, the contact
yoke 37 is prov1ded with the semi-spherical projections

42 for current conducting straddling engagement with 2

the end of the switch blade 25 in alignment with both the
transverse and longltudinal axis of rotation thereof. The
. compression springs 43 are mounted on the reduced end
sections of the bearing screws 34 and operate through the

serni-spherical spring seats 44 to maintain high pressure &

contact between the contact yoke 37 and switch blade 25
‘in all positions thereof.

In further accordance with the present invention one
end of an extensible jack screw 5@ is pivotally connected

to the end of the radial switch opérating arm 30 by the ¢

pini 51 and the other end cf the jack screw 50.is connected
by a universal double pivot coupling 52 to the crank arm
16. In order to withstand the mecessary operating forces
with minimum weight the jack screw 54 has a tapering
clevis part 53 that w1dely straddles the end of the blade
operating arm 30 and is pivoted on pin 51 and has the
screw 54 non-rotatably fixed to the other end of the clevis
part 53 by the pins: 55. - The internally threaded screw
block 56 is rotatably mounted on the screw 54 and piv-
otally connected by pin 57 with the universal double pivot
coupling 52 to which the crank arm 16 also is pivotally
connected by pin 58 at right angle with the jack screw piv-
otal connection pin 57. Thus the operating length of the
jack screw 59is readily adjustable simply by turning the
block 56 on the screw 54 when one of the pivot pins of
the universal double pivot coupling 52 is removed. This
materially facilitates either factory or field adjustment
of the interconnected switch parts for proper coopera-
tion: in gang operation with an adjustable stop 59 that
limits the rotation of blade 25 about the transverse axis
bearing screws -34. Also, as pointed -out more fully
hereinafter, an automatic variation in the length cf the
jack screw 5@ is obtained which enables the -crank arm
16 to be operated over center to. complete the rotation of
the switch blade 25 to the circuit closing position about
its longitudinal axis after the completion of the rotation
of blade 25 about its transverse axis. In this way, the
maximum stresses and strains imposed upon the insula-
tors and other cooperating parts of the switch mechanism
during operation under severe icing conditions can be sub-
stantially reduced.

The free end of the elongated tubular switch blade 25
is flattened so as to form a flat contact end 60 for co-
operation with the improved laterally flexible but high
pressure jaw contacts 14 mounted -on the insulator 10.

As shown in Figs. 2 and 4, the jaw -contacts .14 consist of -

a pair of juxtaposed contact yokes 61 that are fixedly
mounted at the bight in current conducting rélation with
the channel conductor 62 by means of the rivets 63. The
channel conductor 62 is secured to the top of the insula-
tor 10 by the mounting screws 64 so that the projecting
end of conductor 62 serves-as the other line connection
terminal-of the switch.

The contact yokes 61 preferably are formed .of quite
resilient conductive material. But the ends of each yoke

10

40

45

60

4

61 are maintained in equalized high pressure engagement
with the edges of the fiat blade contact 60 by means of a
pair of contact pressure equalizers 65. - These equalizers
65 have lower rounded ends 65a pivotally mounted in en-
gagement with the channel conductor 62 and forked upper
ends 65b strongly biased into engagement with the outer
sides of the two juxtaposed contact yokes 61 adjacent the

. ends thereof by means of the compression springs 66, one

on each equalizer, and the through tensile bolt 67 extend-
ing loosely between the yokes 61 and having the lock nuts
68 adjustable on the opposite ends thereof for compress-
ing the springs 66.  In this way, the equalizers 65 utilize
their three point bearing to insure lateral flexibility for
breaking up ice and sleet formations while maintaining
equalized relatively high contact pressure between the
edges of the blade contact 6¢ and the ends of each con-
tact yoke 61 when the switch blade 25 is forced into or
out of the fully closed position as shown in Figs. 1 and 2
and by the full lines in Fig. 4.

When the insulator 12 is bodily rotated to.move the
crank arm 16 in the switch opening direction from its
over center position in which it is shown in Fig. 2, i. e.
in the counterclockwise direction as viewed in Fig. 2,
the jack screw 50 is carried bodily counterclockwise about
the longitudinal axis of blade 25 since the axis of operat-
ing crank 16 is offset perpendicularly to the transverse axis
of pivot pins 34 and intersects an extension of the longi-
tudinal axis of the blade 25 in the circuit closing position
thereof. - Consequently the rotation of crank 16 will start
the rotation of the flat contact end 60 about the longitudi-
nal axis of the blade from its horizontal position shown
by full lines in Fig. 4 into its adjacent dotted line tilted
position with a powerful force to crack and break loose
any ice or sleet that may have accumulated on the laterally
flexible jaw contacts 14 and equalizers 65 under severe
icing conditions. -Such ice breaking action is materiaily
facilitated by the lateral flexibility of thesé parts. The
longitudinal rotation of blade 25 will continue until the
crank 16 reaches its dot and dash line position A indicated
in Fig. 2, thereby further tilting the blade contact 60 be-
tween the high pressure jaw contact yokes 61 into a posi-
tion ‘wherein the contact pressure on the blade contact is
materially reduced. Thus when the crank 16 is moved
from position A towards the-full open position B, the
rotation of switch blade 25 about its transverse pivot axis
34 to the upright position shown in Fig. 5 can be accom-
plished withotit imposing severe strains and stresses on the
mechanism or the insulators since the blade contact 60 is
practically free of the high pressure contact yokes 61,
when the position B of the crank 16 is reached. The
switch blade 2§ can then be raised into substantially the
vertical position and the channel portion 28 of the bear-
ing housing 26 will engage with the notch 70 formed in
the trunnion bearing 35 so as to -arrest further move-
ment of the blade as shown in Fig. 5.

During the initial 10ng1tudmal rotation of switch blade
25 about its longitudinal axis, the arm 30, and its con-
nected clevis bracket 53 together with the screw 54 are
rotated relative to the internally screw threaded block
56, thereby contracting the length of the screw jack 50

“so as to effectively prevent any substantial rotation of the

switch blade 25 about its transverse .axis during the rota-
tion of the blade on its longitudinal axis. The opposite
action is obtained when the crank 16 is operated from
the dash-dot-dot line position B-in a clockwise direction
to close the switch. During the movement of the crank
from position B to position A, the rotation of blade 25 is
principally about its transverse axis through the bearing
pins 34, thus maintaining -the blade contacts 60 in the
tilted dash-dot line position.shown in Fig. 4 so as'to freely

- enter between the contact finger yokes 61 before the ro-

tation of the blade 25 about iits longitudinal axis is pro-
duced by movement of the crank 16 from the dotted line
position A to its .over center position limited by stop 71
as-shown in Fig. 2. This will twist the blade contact 60
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into equalized high pressure engagément with each in-
dependently laterally flexible contact yoke 61 so as to
break loose any accumulated ice or sleet without any
substantial movement of the blade about its transverse
axis. . - -

No matter what the position of blade 25 may be, the
conductor yoke 37 is always maintained in firm current
conducting straddling relation therewith and that relation-
ship is effectively maintained even under severe icing con-
ditions due to the fact that the conducting parts are sub-
stantially enclosed inside of the straddling trunnion cradle
35 and the straddling portion 28 of the ice and slect pro-
tective bearing housing 26.

What I claim as new and desire to secure by Letters
Patent in the United States is:

1. A circuit disconnecting switch having in combina-
tion a blade having a flat end, jaw contacts for engaging
the flat end of the blade edgewise therebetween, a radial
arm fixed adjacent the other end of the blade to extend
obliquely to the plane of the flat end thereof, means for
mounting the other end of the blade for rotation to and
from the circuit closing position jointly about a transverse
axis and the longitudinal axis of the blade, and means for
rotating the blade about the transverse and longitudinal
axes including a crank having an extensible screw
threaded jack provided with a universal double pivot
coupling with the end of the crank and a pivotal connec-
tion with the radial arm for extending the screw jack
upon movement of the crank to rotate the blade to engage
the flat end thereof between the jaw contacts.

2. A circuit disconnecting switch having in combination
a blade having a flat end, jaw contacts for circuit closing
engagement with the flat end of the blade, a radial oper-
ating arm fixed to the blade adjacent the other end thereof,
means for mounting the other end of the blade for rotation
to and from the circuit closing position jointly about a
transverse axis and a longitudinal axis, stop means for
limiting the rotation of the blade each way about the
transverse axis, an operating crank having an axis offset
perpendicularly to the transverse axis and intersecting an
extension of the longitudinal axis of the blade in the
circuit closing position thereof and provided with stop
means for limiting the over center rotation of the crank,
and a screw threaded jack having a universal double
pivot coupling with one end of the crank and a pivot con-
nection with the radial operating arm for adjustably vary-
ing the length of the jack to effect the completion of the
rotation of the flat end of the blade about the longitudinal
axis info edgewise high pressure engagement with the jaw
contacts at the limit of rotation of the crank.

3. A circuit disconnecting switch having in combination
a blade having a flat end, cooperating stationary jaw con-
tacts for circuit closing engagement with the flat end of
the blade, a radial operating arm fixed to the blade adja-
cent the other end thereof, means for mounting the other
end of the blade for rotation to and from the circuit
closing position jointly about a transverse axis and a longi-
tudinal axis, an operating crank having an axis offset per-
pendicularly to the transverse axis and intersecting an
extension of the longitudinal axis of the blade in the cireuit
closing position thereof, and a screw threaded jack having
a universal double pivot coupling with one end of the
crank and a pivot connection with the radial operating
arm for elongating the jack to effect the completion of
the rotation of the flat end of the blade about the longi-
tudinal axis into edgewise high pressure engagement with
the jaw contacts after the completion of the rotation of
the blade about the transverse axis upon angular move-
ment of the crank over center and thereby insure the start-
ing of the opposite rotation of the blade about the longi-
tudinal axis before the starting of the opposite rotation
of the blade about the transverse axis in disengaging the
flat end of the blade from the jaw contacts.

4. A circuit disconnecting switch having in combina-
tion a cylindrical blade having a flat end and jaw contacts
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for circuit closing engagement ‘therewith, a radial arm
fixed adjacent the other end of the blade to extend
obliquely to the plane of the flat end thereof, a trunnion
straddling the other end of the blade, a housing pivotally
mounted on and straddling the trunnion and having bear-
ings for mounting the blade for rotation about the longi-
tudinal axis thereof, a contact yoke mounted inside the
trunnion under the housing for straddling engagement
with the blade substantially in alignment with the trunnion
axis, and means for rotating the blade about the trunnion
axis and the loagitudinal axis including a crank having an
extensible screw threaded jack provided with a universal
double pivot coupling with the end of the crank and a
pivotal connection with the radial arm for extending the
screw jack upon movement of the crank to rotate the
blade to engage the flat end thereof between the jaw
contacts,

5. A circuit disconnecting switch having in combination
a dual longitudinal and transverse axis rotatable blade
having a flat contact end, a pair of juxtaposed laterally
resilient contact yokes mounted at the bight for current
conducting engagement of the insides of the yoke with the
edges of the flat contact end upon rotation of the blade
on the longitudinal axis inside the yokes, a pair of pivot-
ally mounted pressure equalizers each engaging the out-
sides of the two contact yokes, and a tensile member ex-
tending between the equalizers and provided with resilient
means for biasing the equalizers to effect equalized high
pressure engagement of each yoke with the edges of the
flat contact end of the blade.

6. A circunit disconnecting switch having in combina-
tion a dual longitudinal and transverse axis rotatable blade
having a flat contact end, a pair of juxtaposed laterally
resilient contact yokes, a support for said yokes, means
for mounting said yokes on said support for éurrent con-
ducting engagement with the edges of the flat contact end
upon rotation of the blade on the longitudinal axis inside
the yokes, a pair of pressure equalizers pivotally engaging
said support and haviang portions in engagement with the
outsides of both the contact yokes, and a tensile member
extending between the equalizers and having an adjustable
spring connection with each equalizer for effecting equal-
ized high pressure engagement of each yoke with the
edges of the flat contact end of the blade.

7. A circuit disconnecting switch having in combination
a dual axis rotatable blade having a flat end, a pair of
juxtaposed laterally resilient contact yokes mounted at the
bight for current conducting engagement with the edges
of the flat contact end upon rotaticn of the blade on ihe
longitudinal axis inside the yokes, a pair of pivotally
mounted pressure equalizers having forked ends in engage-
ment with the outer sides of both the yokes, and a through
bolt extending between the equalizers and having a com-
pression spring connection with the equalizer at each end
thereof for effecting equalized high pressure engagement -
of each yoke with the edges of the flat contact end of
the blade,

8. A circuit disconnecting switch having in combination
a dual axis rotatable blade having a flat contact end, a pair
of juxtaposed laterally resilient contact yokes having a
support at the bight for effecting conducting engagement
of the edges of the flat contact end with the yokes adjacent
the ends thereof upon rotation of the blade on the longi-
tudinal axis inside the yokes, a pair of contact pressure
equalizers on the outsides of the yokes, each equalizer
having one end forked and engaging both the yokes and
the other end rounded and pivotally engaging the support,
and a tensile member extending laterally through the
yokes and equalizers and having an adjustable compres-
sion spring conneciion with each equalizer for effecting
equalized high pressure engagement of each yoke with the
edges of the flat contact end of the blade.

(References on following page)
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