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The present invention relates to high tension electric
switch gear, and particularly, to improvements in discon-
nect switches of the type including a blade that is piv-
otally movable toward and away from the switch con-
tacts and that is rotatable about its own axis into and out
of high pressure engagement with the contacts.

The primary objectives of the invention are the pro-
vision of an improved swiich of the character described
that (a) is comprised of only two insulator stacks rather
than the three previously required; (b) embodies im-
proved means for controlling the rotary and pivotal
movements of the blade, specifically for causing said
movements to occur sequentially at the times proper
for optimum switch performance; (c) is positive in ac-
tuation; (d) embodies means for positively locking the
switch blade in its closed and open positions; and (e) is
fluid pressure operated. These and other objects will
become apparent in the following detailed description.

In order to acquaint those skilled in the art with the
manner of making and using my improved disconnect
switch, I shall describe, in connection with the accompany-
ing drawings, the best mode presently contemplated by me
for carrying out the invention.

In the drawings:

FIGURE 1 is a side elevation of the preferred em-
bodiment of my improved switch showing the blade
thereof in closed position in solid lines and in open posi-
tion in dotted lines;

FIGURE 2 is a cross-sectional view taken substantial-
ly on line 2—2 of FIGURE 1, but on an enlarged scale;

FIGURE 3 is a fragmentary horizontal longitudinal
section taken substantially on line 3—3 of FIGURE 2;

FIGURE 4 is a fragmentary vertical section taken sub-
stantially on line 4—4 of FIGURE 2, the blade being
shown in closed, locked position in solid lines and in
closed, unlocked position in dotted lines;

FIGURE 5 is a fragmentary cross-sectional view taken
substantially on line 5—5 of FIGURE 4, but on a further
enlarged scale, and showing the mechanism in blade
closed, locked position;

FIGURE 6 is a view similar to FIGURE 5 showing
the mechanism in blade closed but unlocked positions;

FIGURE 7 is a view like FIGURE 4 but showing the
blade in open position;

FIGURE 8 is a view similar to FIGURE 5 but taken
substantially on line 8—8 of FIGURE 7 and showing
the mechanism in blade open but unlocked position; and

FIGURE 9 is a view similar to FIGURE 8 showing
the mechanism in blade open, locked position.

Referring to FIGURE 1, the switch is shown as con-
sisting essentially of a base 20, a pair of stationary in-
sulator stacks 21 and 22 projecting in spaced parallel
relation to one another from adjacent the opposite ends
of the base, a stationary contact and terminal pad struc-
ture 23 on the outer end of stack 21, a second contact
structure 24 on the outer end of stack 22, a blade operat-
ing mechanism 25 carried entirely by the one stack 22,
and a switch blade 26 carried and driven by the mecha-
nism 25 for pivotal movement about an axis transverse
thereto from the switch closed position shown in solid
lines to the switch open position shown in dotted lines.

Also, the mechanism 25 rotates the switch blade about
its own axis to cause the blade to move into and out of
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high pressure small area engagement with at least the
contact 23,

The contact 23, as viewed in end elevation, is of gen-
erally U-shaped configuration comprising one or more
pairs of transversely spaced spring biased contact fingers
27. The outer end of the blade 26 is flattened to form
a beaver tail end portion 28 having a first transverse
dimension less than the normal spacing between the fin-
gers 27 and a second transverse dimension greater than the
normal spacing of said fingers. As is known in the art,
the object is to move the beaver tail end of the blade
into the contact with the small dimension thereof enter-
ing freely between the fingers, and thereafter to rotate the
blade to disposed the broad dimension of the tajl perpen-
dicular to the fingers to cause the same to have high pres-
sure small area contact with the fingers. Upon opening
movement of the blade, the object is to first rotate the
blade to relieve the high pressure contact engagement
(which rotary movement is also especially effective to
break ice accumulating on the blade and contact if the
switch is installed outdoors in freezing climates) and
thereafter to pivot the blade out of the contact. This same
arrangement, or modifications thereof, may also be ap-
plied in respect of the contact 24 and the portion of the
blade engaging therein,

"To mount the elongate switch blade 26 for both rotary
and pivotal movement, the blade operating mechanism
25 comprises a frame 30 fixedly secured to the outer end
of the insulator 22. The frame is suitably U-shaped, as
shown in FIGURE 2, and includes spaced upstanding side
plates 31 paralleling the blade. Pivotally mounted between
the side plates is a blade hinge 32 which preferably is in
the form essentially of a sleeve concentric with the blade.
The hinge is mounted on the frame plates by a pivot pin
33 and a shaft 34 which extend into opposed wall por-
tions of the sleeve on a pivot axis transverse to the blade.
In the illustrated embodiment, the pivot pin 33 is secured
to the hinge 32, journalled in the adjacent plate 31 and
coupled to a conventional blade counterbalancing device
35 which is mounted on the outboard side of the Tespec-
tive plate; and the shaft 34 comprises the drive shaft of a
motor 36 mounted on the outboard side of the other
plate 31 and extended through the plate and into guid-
ing association with hinge 32. Other pivot mountings for
the hinge may be provided within the skill of the art and
the counterbalance device may be omitted if desired, es-
pecially in the smaller switch ratings.

A blade carriage 37, also comprising a sleeve, is jour-
nalled concentrically in the sleeve forming the hinge 32.
The carriage is provided at one end with a radially extend-
ing flange opposed to the adjacent end of the hinge and
a shoulder portion opposed to a bevelled portion of the
hinge and forming therewith a raceway for an annular
series of bearing balls 38, At the opposite end of the hinge,
the carriage is provided with a threaded stem for reception
of a nut 39, which together with an opposed bevelled sur-
face on the hinge forms a raceway for a second annular
series of the bearing balls 38, whereby the carriage is
mounted on the hinge for free rotary movement therein,

The blade 26 extends axially into and through the car-
riage 37 and is suitably secured to the carriage as by
means of a bolt 40 extending radially through the car-
riage into the blade. The blade is thus mounted by the
carriage for rotation about the axis of the carriage, and
is mounted by the carriage and hinge for pivotal move-
ment about the axis of the pivot pins 33-34. In the pre-
ferred embodiment, the axis of the blade is coincident
with the axis of the carriage, and the axes of the blade,
the hinge pivot and the insulator stack, in the closed posi-
tion of the blade, all extend at right angles to one another
and intersect at a common point on the axis of the blade,
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In this manner, the blade is mounted for both rotary and
pivotal movement.

To the extent thus far described, the switch is similar
in principle and mode -of operation to a number of prior
art switches, such for example, as Fjellstedt 2,23 1,992 and
2,527,924; with the notable exceptions of the presence of
only two insulator stacks and the motor 36.

According to the present invention, the blade hinge 32
is provided with interlock means comprised of at least
one and preferably two lock bolts or bars 41a and 41b.
In the illustrated embodiment, the bars extend parallel to
the pivot axis of the hinge in the plane of said axis to
opposite sides of the blade carriage, and each is of a

length equal approximately to the transverse dimension’

of the hinge and also the transverse spacing between the
plates 31. As will appear presently, the bars move op-
positely of one another and one of the plates 31 is provided
with a hole or aperture 42qc aligned with the bar 41a in
the closed position of the switch and a second hole or
aperture 42bo spaced arcuately from the hole 4iac rela-
tive to the pivot axis of the hinge and disposed to be
aligned with the bar 415 in the open position of the switch.
Conversely, the other of the plates 31 provided with arcu-
ately spaced holes 42bc and 42a0 aligned respectively
with the bar 41p in the closed position of the switch and
with the bar 41« in the open position of the switch. The
bars or bolts 41 are suitably of square or other non-
circular configuration and are slidably mounted in com-
plemental transverse bores in the hinge 32 for reciprocable
but non-rotary movement therein. The bores are oOpen
at the opposite ends thereof to communicate with the
plates 31, and the lock bolts are extendible from the
opposite ends of the bores to accommodate entry cof the
bolts 41z and 415 into the holes 42ac and 42bc¢ in the closed
position of the switch and into the holes 42q0 and 42bo in
the open position of the switch. In the arcuate space be-
tween the holes or apertures 42ac-42bo and 42bc-42a0,
respectively, each plate 31 is imperforate, and the holes in
the plates are staggered circnmferentially as shown in
FIGURES 4 and 7, whereby the imperforate surfaces of
the two plates form and constitute detent means controlling
movement of the two bars.

On the surface thereof facing the blade carriage 37,
each of the bars or bolts 41 is provided with a rack tooth
formation 43 of limited extent, and the bars are s0
mounted in the hinge that the tooth formations project
through openings in the wall of the hinge into the interior
or central bore thereof.

At an aligned location, the blade carriage 37 is provided
with driver means for operating the two bolts 41. Prefer-
ably, the carriage is provided with a peripheral surface
portion 44 having a pair of diametrically opposed pinion
tooth formations 45 thereon for co-operation with the
rack tooth formations on the two bars. As indicated by
the dotted line representations of the beaver tail end 28
of the blade in each of FIGURES 3, 6, 8 and 9, the di-
ametrical line of the formations 45 is preferably offset
from the major transverse dimension of the blade end
by a few degrees. The two sefs of tooth formations 43
and 45 are such that they may be engaged and disengaged
at selected times during operation of the switch, and in
particular disengaged subsequent to locking the bolts or
bars 41 in the respective lock holes thereby to accemmo-
date rotary over-travel of the blade to dispose the blade
end in desired position and engaged :for simultaneous
movement of the carriage and the bolts during and im-
mediately prior and subsequent to pivotal movement of
the blade, carriage and hinge.

In the preferred embodiment, each pinion tooth forma-
tion 45 comprises full tooth 46, a pair of half-tooth re-
cesses 47 to opposite sides of the full tooth and surfaces
48 to opposite sides of said recesses formed on the pitch
line of the tooth. Preferably, the entire surface of the por-
tion 44 of the carriage, other than the teeth and tooth
Tecesses, is formed on the pitch circle of the two teeth.
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For co-operation with such formation, each rack-tooth
formation 43 comprises a complemental full tooth Tecess
48 centrally Of the respective bar, a pair of half-teeth 50
to opposite sides of said recess and surfaces 51 to opposite
sides of said hal-teeth formed on the pitch line of the
tooth recess. Each of pitch line surfaces 51 is preferably
of only such extent as to receive the complemental seg-
ment of the adjacent pitch line surface 4§ of the pinion
tooth formations when the two sets of formations are dis-
engaged as shown in FIGURE 5. In this manner, a bolt
or bar locking action is defined by the pitch line surfaces,
the teeth 50 on each bar preventing movement in one
direction and the end of the surface 51 engaged by the
carriage preventing movement in the other direction,
whereby each bar is positively locked against movement
in the positions in which it locks the hinge to the frame.
The radial flange at the forward end of the carriage 37
is provided at the periphery thereof with a bevel gear
formation 52 in the form suitably of a gear segment of
about 225 degrees arcuate extent, Meshed with the gear
52 is a second bevel gear 54 of substantially the same
structure, the gear 54 extending at right angles to the
flange gear 52 into-a space between the hinge 32 and the
adjacent side plate 31 and being mounted concentrically
on the shaft 34 of the motor 36 The motor 36 is reversible
and adapted to be operated in one direction to. open the
switch and in the other direction to close the switch, The
gear 54 is thus rotated in opposite directions by the motor,
and the same is freely rotatable relative to the frame and
the hinge to transmit movement to the flange gear 52, To
accommodate such freedom of movement, the gear 54
has appropriately positioned arcuate slots 55 therein to
avoid interference between the same and the lock bolts
41,

Assuming the switch is fuily closed and locked, the
positions of the described components of the mechanism
25 are as jllustrated in FIGURE 5 and the beaver tail
end 28 of the blade is transverse to the contact structure
to have high pressure engagement therewith. In this
position, the bolt 41a is entered into hole 42aqc and the
bolt 41b is entered into hole 42bc, whereby the blade is
positively locked in closed position. The two bolts in
turn are positively locked in their positions by the pitch
line locks between the same and the surfaces 48 of the
blade carriage.

To open the switch, the motor 36 is energized to
drive the gear 34 in such direction as to rotate the gear
flange 52, and thus the blade carriage 37 and blade 28,
in a counterclockwise direction as viewed in FIGURE 5.
The hinge 32 is locked against pivotal movement by the
bars 41, and the motor is thus compelled to rotate the
carriage and the blade, and specifically to effect only
rotary movement of the blade. Initial blade rotation is
through an arc of about 90 degrees, during which time
the beaver tail 28 is rotated from a position transverse
to the contact structure 23 (as shown in FIGURE 5)
to a position parallel to such structure (as shown in
FIGURE 6), thereby to relieve the high pressure engage-
ment of the blade in the contact, and in fact, to com-
pletely free the blade from the contact. During the first
60 to 70 degrees of this rotary movement, only the blade
and carriage are moved, but after about 60 to 65 de-
grees of movement the pinion tooth formations 45 on
the carriage engage the rack-tooth formations 43 on the
bolts and the bolts are thereafter shifted by the carriage
(the bolt 41 to the left and the bolt 41b to the right)
to release the bolts from the frame and shift them, during
the final 20 to 30 degrees of carriage rotation, to the
positions shown in FIGURE 6.

Whexn the bolts are moved into the positions of FIG.
6, the same engage unapertured or detent areas of the
plates 31 and are thereby prevented from further shift-
ing movement. At this time, the tooth formations 43 and
45 are fuily meshed, and the blade carriage ‘and blade
are thus restrained against further rotation. As a con-
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sequence, further rotary input from the motor 36 and
gear 54 to the flange gear 52 (which is now fixed against
rotation) causes the flange gear, carriage, hinge and blade
to be driven upwardly by the gear 54. Such movement
is governed by the hinge pivot means which is coincident
with the axis of gear 54, whereby the gears 52 and 54
remain meshed and the assembly of blade, carriage and
hinge is pivoted upwardly from blade closed to blade
open position as shown in FIGURE 1, and also in the
comparison of FIGURES 4 and 7.

During the entirety of the pivotal movement of the
blade, the bolts 41 engage detent surface areas of the
respective plates 31, whereby the blade, carriage, hinge
and bolts remain locked together as a unit. The arcuate
extent of pivotal movement of the blade may vary wide-
ly, but I prefer to move the blade over center relative
to its pivot axis so as to open a wide gap between the
blade and the contact 23 and especially to place the
blade in a position where its own weight tends to keep
it open and to restrict natural or outside forces that
might tend to urge it to closed position. For these reasons,
I have provided for pivotal movement of about 105 de-
grees in the illustrated embodiment of the switch.

When the blade, carriage and hinge reach full open
position, it is preferable to provide a positive stop there-
for and thereby to afford a positive transition between
pivotal movement and further rotary movement of the
blade. To this end, the blade hinge 32 is provided with
a rearward exiension 56 and a co-operable stop pin 57
is extended from the frame plates at a location to be
engaged by the extension 56 when the blade is fully
opened, as shown in FIGURE 7.

Similarly, a closed position stop 58 is disposed on the
frame for engagement by said extension in the closed
position of the blade, as shown in FIGURE 4.

Upon engagement of the hinge with the stop 57, the
hinge is restrained against further pivotal movement and
the blade is fully opened and reasonably constrained by
its own over-center position against inadvertant closing
movement. However, in order to provide a fully positive
switch operation, I provide the lock holes or apertures
42a0 and 42bo which in the described position of the
hinge, as shown in FIGURE 8, are aligned respectively
with the bolt 414 and 41b. Since the hinge and blade
are now restrained against pivotal movement, further
rotary input from the motor 36 and gear 54 again com-
pels rotary movement of the carriage and the blade in
the counterclockwise direction, whereupon the drivers 45
move the bolt 41a into the hole 42ao and the bolt 41b
into the hole 42bo as illustrated in FIGURE 9. Con-
sequently, the hinge is again positively locked to the
frame and the bolts are positively locked in their lock-
ing positions.

The extent of rotary over-travel of the blade subse-
quent to the locking action in the open position is of
no consequernce in the illustrated embodiment. However,
if desired or required, the switch could be a double-throw
switch having a contact structure at the open position
of the blade, in which case the blade could have im-
parted to it over-travel of about 60 to 70 degrees (ie.,
a total rotary movement of about 90 degrees in open
position) to again move the blade end 28 into a posi-
tion transverse to the contact structure. Thus, while the
gears 52 and 54 in the illustrated embodiment have an
arcuate extent of 225 degrees (90 degrees initial rotation,
105 degrees pivotal movement and 30 degrees final ro-
tation of the blade), there is no reason why this could
not be more or less depending upon the objectives to
be achieved. For example, in a double-throw switch of
the character above noted, the arcuate extent of the gears
could be 285 degrees for the purposes stated.

To close the switch, it is only necessary to energize
the motor 36 for operation in the reverse direction to
first rotate the blade and carriage from the position of
FIGURE 9 to the position of FIGURE 8, thereby to re-
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lease the blade hinge from the frame and lock the hinge,
bolts, carriage and blade together as a unit; then to swing
the blade from the open position of FIGURE 7 to the
closed position of FIGURE 4; and finally to rotate the
blade through about 90 degrees from the position of
FIGURE 6 to the position of FIGURE 5, whereupon
the blade is locked in closed position and the beaver tail
28 is disposed transversely of the contact structure 23.

Rotation of the gear 54 thus effects both rotation and
pivotal movement of the switch blade and does so in a
definite sequence of individual movements all positive in
nature, whereby the blade is positively driven into and
out of the contacts and into and out of locked relation
thereto. The gear 54 may be driven in various manners,
and it is a particular object to drive the gear by virtue
of means mounted on and extending through the single in-
sulator stack 22. For this purpose the stack and the in-
sulator elements thereof are hollow, as indicated in FIG-
URE 1, and the drive means for the gear includes insu-
lated means extending upwardly through the hollow in-
sulator. If desired, the insulator may be charged with a
suitable gas or liquid to maintain the insulaiing capacity
thereof and shield and protect the insulated means therein.
The drive means may take a variety of forms, such as a
gear positioned on top the insulator coincident with the
axis thereof, meshed with the gear 54 and driven via an
insulated shaft by a motor or the like at the bottom of
the stack. However, I prefer to connect the motor directly
to the gear 54, and moreover, to provide a fluid pressure
cperated motor whereby the switch may be hydraulically
or pneumatically operated.

In the illustrated embodiment of the switch, particu-
larly as shown in FIGURES 1, 3, 4 and 5, the motor 36
is a reversible hydraulic motor removably mounted on the
outer surface of one of the plates 31 of the frame 30, and
the shaft 34 therecf is splined for quick connection with
and disconnection from the gear 54, whereby the motor
is readily assembled with the switch and is also readily
replaced should it become defective.

Hydraulic fluid under pressure is fed to and returned
from the motor 36 via a pair of insulated conduits 60
which extend from the motor through the insulator and
are connected via four-way valve (not shown) to a suit-
able hydraulic pump (not shown). The valve serves in one

5 Dbosition thereof to cause supply of fluid via one con-

duit and return of fluid via the other conduit to drive
the motor in one direction, and in its other position, to
cause supply of fluid via said other conduit and return of
fluid via said one conduit to drive the motor in the op-
posite direction. In this manner, a very effective and
practical switch structure is provided, and the economy
and compactness of the switch are substantially enhanced
by the fact that only two insulator stacks are required
instead of the three stacks heretofore necessary for
switches of this character.

Thus, it is manifest that the objects and advantages of
this invention are attained in a convenient, economical
and practical manner.

While I have shown and described what I regard to be
the preferred embodiment of my invention, it is to be ap-
preciated that various changes, rearrangements and
modifications may be made therein without departing from
the scope of the invention, as defined by the appended
claims.

T claim:

i. In a switch having a frame, a blade hinge pivoted
on said frame on a first axis, a blade carriage journalied
in said hinge on a second axis and a blade carried by said
carriage for rotation about said second axis and pivotal
movement about said first axis between switch open and
switch closed positions, the improvement comprising in-
terlock means carried by said hinge and cooperative with
said frame in the closed position of the blade for locking
said hinge to the frame in said position, driver means on
said carriage engageable with said interlock means upon
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rotation of said carriage for driving the same ia one di-
rection to rclease said interleck means from the frame
upon opening movement of the blade, detent means be-
tween the closed and open positions of the swilch for
limiting movement of said interlock means in said one di-
rection upon opening movement of the blade, said inter-
lock means and said driver means including means pre-
venting relative movement thereof when said detent means
limits movement of said interlock means whereby said
carriage and said hinge are operatively connected for con-
joint movement, and means for rotating said carriage
about said second axis and pivoting the same about said
first axis, said interlock means in switch closed position
preventing pivotal movement and compelling rotary move-
ment of the carriage until the interlock means is released
from said frame, said interlock, detent and driver means
then preventing rotary movement and compelling pivotal

~ovement of said blade, whereby the blade in moving
from closed position to open position is first rotated and
then pivoted.

2. 1n a switch as set forth in claim 2, said interlock
nieans also cooperating with: said frame in the open posi-
tion of the blade and being engaged therewith upon move-
ment of said interlock means in said one directicn whereby
the blade is locked in both its closed and open positions
by said interlock means.

3. In a switch as set forth in claim 1, said means for
rotating -and pivoting said carriage being reversible, said
interlock means being reversely movable and said detent
means limiting movement of said interlock means in both
directions between the closed and open positions of the
blade, whereby the blade in moving from closed to open
positions is first rotated to release said interlock means
and then pivoted, and in moving from open to closed posi-
tions is pivoted to the closed position and then rotated
to engage said interlock means.

4. In a swiich as set forth in claim 2, said means for
rotating and pivoting said carriage being reversible, said
interlock means being reversely removable, and said de-
tent means limiting movement of said interlock means in
both directions between the closed and open positions of
the switch, whereby the blade in moving from closed to
open positions is first rotated in one direction to release
said interlock means, then pivoted to open position and
then further rotated in said one direction o engage said
interlock means and lock the blade in open position, and
in moving from open to closed positions is first rotated
in the opposite direction to release the interlock means,
then pivoted to the closed position and then further ro-
tated in said opposite direction to engage said interfock
means and lock the blade in closed position.

5. In a switch as set forth in claim %, said interlock
means comprising a bolt reciprocably mounted in the
blade hinge.

6. In a switch as set forth in claim 8, said frame hav-
ing a hole therein with which said bolt is aligned in the
closed position of the blade.

7. In a switch as set forth in claim 4, said blade hinge
having a bore therethrough, said interlock means com-
prising a bolt reciprocably mounted in said bore, said
frame having holes in portions thereof spaced arcuately
about said first axis, said bolt being aligned with one of
said holes in the closed position of the blade and being
aligned with the other of said holes in the open position
of the blade, said detent means comprising shielding
means closing the opposite ends of said bore in the arcu-
ate space between said holes.

8. Tn a switch as set forth in claim I, said interlock
means comprising a bolt reciprocably mounted in said
blade hinge in a plane transverse to said second axis and
having a rack tooth formation facing toward the periphery
of said carriage, said carriage including a peripheral sur-
face contizuous to said bolt, said driver means compris-
ing a pinion tooth formaiion on said surface engageable
wilh said rack tooth formation for imparting reciprocable
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motion to said bolt, said tooth formations accommodating
engagement thereof during the releasing and engaging
movements of said interlock means and pivetal movement
of the blade and accommodaiing disengagement thereof
subsequent to engaging movement of said interlock means
to accommodate rotary over travel of the carriage and the
blade in closed and open positions of the blade.

¢ Tn a switch as set forth in claim 8, one of zaid tocoth
formations comprising a full tooth, a pair of half tooth
recesses {0 opposite sides of the tooth and surfaces to op-
posite sides of said recesses formed along the pitch line
of said tooth; the other of said tooth formations compris-
ing a complemental full tooth recess, a pair of half teeth
to opposite sides of said recess and surfaces to opposite
sides of said teeth formed along the pitch line of said tooth
recess; whereby said formations may engage and disengage
and whereby a pitch tine lock is formed between said pitch
line surfaces upon disengagement of said formations ac-
commodating rotation of said carriage but preventing
movement of said bolt.

12. In a switch as set forth in claim 1, said frame in-
cluding a plate contiguous to said hinge and normal to
said first axis, an aperture in said plate, a bore in said
hinge parallel to said first axis communicating in said aper-
ture in the closed position of the blade, said interlock
means comptrising a bolt reciprocable in said bore and
extensible into said aperture for locking said hinge to
said frame, the unapertured surfaces of said plate compris-
ing said detent means.

11, In a switch as set forth in claim 4, said frame
including 2 pair of spaced paraliel plates contiguous re-
spectively to the opposite sides of said hinge in planes
normal 10 said first axis, an aperture in each of said plates
spaced arcuately from one another about said pivot axis,
a through bore in said hinge parallel to said first axis, said
bore communicating at one end with the aperture in one
plate in the closed position of the blade and communicat-
ing at its other end with the aperture in the other plate in
the open position of the blade, said interlock means com-
prising 2 bolt reciprocable in said bore and extensible from
the oprosite ends thereof into the respective apertures for
locking said hinge to said frame in the open and closed
positions of the blade, the unapertured surfaces of said
plates adjacent said hinge comprising said detent means.

12. Tn a switch as set forth in claim 1, said frame, said
hinge, carriage and plate being supported by a single in-
sulator, said means for rotating and pivoting said carriage
being supported by the same insulator.

13, Tn a switch as set forth in claim 12, said insulator
being hollow and the input power for said means being
supplied through said insulator.

14. In a switch as set forth in claim 13, said means
comprising a fluid operated motor and the power supply
comprising tube means cxtending through said insulator
and connected to said motor.

15. In a switch as set forth in claim 1, said means for
rotating and pivoting said carriage comprising a first gear
on said carriage concentric with said second axis; a sec-
ond gear concentric with said first axis and meshed with
said first gear and a motor coupled to said second ‘gear.

16. In a switch as set forth in claim 8, said means for
rotating and pivoting said carriage comprising means for
rotating said carriage and blade in excess of 45° and for
pivoting said carriage and blade about $0°, said tooth for-
mations being disengaged during the initial rotation of
the blade and engaging during the terminal part of blade
rotation uporn opening movement of the blade.

17. In a switch having a frame and a switch blade
mournted on the frame for pivotal movement about a first
axis transverse to the longitudinal axis of the blade and
rotary movement about a second axis parallel to the longi-
tadinal axis of the blade, a lock bolt mounted adjacent
said first axis for pivotal movement with the blade and for
reciprocatory -movement generally “parallel to said first
axis into and out of co-operative relation with the frame,

e
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and an actuator on and conjointly movable with the
blade adjacent said lock bolt; a rac%;,jooth formation on
a surface of the. bolt facing towards the actuator, said
actuator having a peripheral surface contiguous to said
bolt surface, a pinion tooth formation on said actuator
surface engageable with said rack tooth formation; one
of said tooth formations comprising a full tooth, a pair
of half tooth recesses to opposite sides of the tooth and
surfaces to opposite sides of said recesses formed along
the pitch line of said tooth; the other of said tooth forma-
tions comprising a complemental full tooth recess, a pair
of half teeth to opposite sides of said recess and surfaces
to opposite sides of said teeth formed along the pitch
line of said tooth recess; so that said pinion tooth forma-
tion is engageable with said rack tooth formation in op-
posite directions of rotation of said actuator to recipro-
cate said bolt, said pinion tooth formation is disengage-
able from said rack tooth formation to accommodate
rotary over travel of said actuator and the blade and said
pitch line surfaces are engageable upon over travel of
said actuator to prevent movement of said bolt,

18. A disconnect switch consisting essentially of a base,
a pair of insulators projecting from said base in spaced
relation to one another, a stationary contact on one in-
sulator, a blade hinge pivotally mounted on the other in-
sulator on an axis transverse to the longitudinal axis of
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said contact, a blade carriage journalled in said hinge on
an axis coincident with the plane of the longitudinal axis
of said contact, a switch blade carried by said blade car-
riage for pivotal movement about said transverse axis to-
ward and away from said contact and for rotary move-
ment about said coincident axis into and out of high pres-
sure engagement with said contact, a rotary fluid pressure
operated motor on said other insulator coupled to said
carriage, co-operable means on said carriage and on said
hinge operable upon rotation of said carriage by said
motor for first rotating and then pivoting said blade upon
switch opening movement of the blade and for pivoting
and then rotating said blade upon closing movement of the
blade, said other insulator being hollow, and fluid supply
means for said motor including insulated conduits ex-
tending through said insulator.
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