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DISCONNECT SWITCH

Gustave E. Heberlein, Bryn Mawr, Pa., assignor,
by mesne assignments, to XI-T-~E Circait Breaker

Company,
Pennsylvania

Philadelphia,

Pa., a corporation of

Application June 20, 1951, Serial No. 232,497
{CL. 260-—48)

12 Claims.

My present invention relates to disconnect
switches. More particularly it relates to the cur-
rent carrying connection between elements of the
blade assembly of disconnect switches of the type
shown in patent application Serial Neo., 145,389,
gf which this is s continuation in part applica-

ion,

This switch has an angularly movable contact
arm rotatably mounted on a hase or terminal.
This contact arm includes a blade which rotates
around its longitudinal axis into high pressure
engagement with stationary contacts, To per-
mit this rotation, while maintaining a good cur-
rent path between the rotatating blade and the
angularly movable portion thereof, 5 current car-
1ying connection comprising threadedly engaged
contact elements is used. This connection is of
the type generally disclosed in applieation Serial
No. 145,389, the present invention being a modi-
fication of that shown in the said applieation.

The primary object of my invention is, there-
fore, to provide 5 current carrying connection he-
tween the rotatable blade and the angularly mov-
able member on which it is mounted, the current
carrying connection serving also as a means for
mounting the blade.

Another object of my invention is the provision
of a novel weatherproof efficient current carry-
ing connection between the blade portion of the
contact arm and the hinge easting of the discon-
nect switch,

A further object of my invention is the ar-
rangement and combination of barts and ele-
ments and the simplification of operation to the
end that a minimum number of parts are required
to construct the hinge and hlade assembly of
disconnect switches,

Another ohiect of my invention is the Pprovision
of spring loaded contacts at the connection be-
tween the angularly movable hinge casting and
the rotatable blade itself so arranged that the
contacts are always in engagement, thereby sim-
plifying the provision of means for excluding
foreizn matter from the contacts and thereby
preventing corrosion.

A further object of my invention is the provi-
sion of a garter Spring to maintain the contact
surfaces of the hinge casting and of the suitable
blade into high pressure engagement,

These and many other objects of the invention
will become apparent in the following description
and drawings in which:

Flgure 1 is a cross-sectional view of the dig.
connect switch incorporating this invention.

Figure 2 is a cross~sectional view of the hinge
casting and switch blade of this invention show-
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2
ing the conducting joint and the compression
spring.

Figure 3 is a cross-sectional view of a modified
version of the conducting joint of Pigure 2.

Figure 4 is a cross-sectional view of another
modification of the conducting joint of Figure 2.

Figure 5a is a cross-sectional view of another
modification of the conducting joint of Figure 2
showing a garter spring.

Figure 5b is a cross-sectional view of a modi-
fication of the conducting joint of Figure 5q.

Figure B¢ ig a schematic cross-section showing
the contact engazement achieved by the threaded
hinge of Figures 5¢ and 5b.

Referring now to Figure 1, I have here shown
a disconnect of the type disclosed in application
Serial No. 145,389 filed February 21, 1950 in which
the disconnect switch is mounted ont the base i1
which is a suitable longitudinal structural sup-
port, in this case shown horizontally arranged for
a horizontally or upright mounted disconnect
switeh,

The base {1 has secured thersto in any suitable
manner as by the insulator spacers (2 and (8
the stationary upright supporting posts 14, |5 on
the upper portions of which are mounted insy-
lators 16, 11,

Base If is also provided with the bearing 20
appropriately secured thereto in any suitable
manner as by the bolts 2 and carrying the rotat-
able vertical shaft 22 to the upper end of which
is keyed the insulator 23 for rotation with the
vertical shaft or post 22.

Below insulator 23 there is keyed to the shaft
22 the crank 3¢ secured thereto in any suitable
manner as by the bolts 31 connected to the flange
or crank plate 32. Bolts 21 which secure the
beating 20 in position also secure the stop plate
34 in position, the stop plate being provided at
opposite ends with the adjustable stops 36, 37
which engage at either end with the stop 38 on
the operating crank 30.

While stops 36, 87 are herein provided, the
construction and operation of my novel switch
Is such that it may operate properly without the
stops at individual boles; in such case, the stops
would be provided at the operating means for the
entire switch. -

Where stops are eliminated at all points, then
the swiich may be operated by crank 30 to close
and then open by a single continuous movement
in one direction to establish a contact momen-
tarily and then break it.

Shaft 22~ extends above the insulator 28 as
effectively a continuation of vetrical shaft 22,
being, however, spaced therefrom by insulator
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the upper end of shaft 22a 1s‘
therewith and, therefore, ro-

23. Crank 40 at
preferably integral
tates therewith.

Crank 40 extends horizontally or at least par-
allel with the base supporting structure i1 and
rotates in the horizontal plane. Crank 49 is
shown herein as tubular although it may have
any desired cross-section consistent with the
mechanical loads imposed thereon. The outer
end of crank 40 is flattened at 41 and is provided
with a circular opening 42 through which pin
43 may pass.

A clevis member 44 receives extension &i, con-
nection being made by pin 42.

Clevis 44 is Integral with the threaded exten-
gion 50 which enters into the tapped opening
§{ in the forked link §2. The threaded exten~
slon 60 is so arranged that as the threaded €x-
tension 50 rotates with respect to the forked link
§2 and its tapped opening 51, it has linear move-
ment with respect thereto.

Forked link 52 has & pair of arms 54 at the
ends opposite the tapped opening 5f{ which are
secured to the blade crank 61 of sleeve casting
62 by pin 60a.

The blade support sleeve casting 62 carries
the tubular switch plade 63 secured therein and
rotatable therewith,

The outer end of the tubular switch blade is
flattened at 64 (Figure 1) and is provided with
appropriate contacts 65 engageable with the sta-
tionary contact jaws 66.

The blade support sleeve casting 62 is mounted
for rotation sround its longitudinal axis on an
extension of the hinge casting 70. The hinge
casting 10 is in turn rotatably mounted by the
hinge bearings indicated generally at 72 on the
forked frame casting 13.

The particular hinge pearing utilized for this
purpose ab this point constitutes the essence of
the present invention and will be discussed in

~ detail below.

The frame casting 13 has a horizontal section
14 secured in any suitable manner as by the
bolts 15 to the top of insulator 6.

The sides 16 extend back to the solid portion
71 which is provided with an opening 18 ap-
propriately recessed to form a bearing for erank
40 and its shaft.

The solid portion 11 of the base casting 62

then extends heyond to form the terminal 80 to
which appropriate leads may be connected.

The stationary contact 68 comprises the plu-
rality of contact blades 98, 91 on each side biased
toward each other by the spring support mem-
bers 92, 93 and so arranged that when the blade
85 enters at an angle to the horizontal position
during the closing operation it will clear the
blades 90 on each side.

These contact members are so arranged, how-
ever, that when the blade is rotated from the
open to the closed position the blade 65 in turn-
ing to the horizontal position will spread the
contacts 90 and 91 on each side against the ten-
sion of springs 92 and 83, creating the desired
contact pressure.

The spring blades 92, 93 are current conduct-
ing and are connected in any suitable manner as
by the bolts 98 to the base plate 99, which in
turn is mounted in any suitable manner as by
polts 100 at the top of insulator 117.

The base 89 of stationary contact structure
66 has an extension 101 which serves as a termi-
nal block or connecting member.

Thus, when the disconnect switch

20

25

30

35

40

6o

60

65

70

is in the 78 annular recess 201 at the point of

4

closed position of Figure 1, current enters the
terminal 80, passes through the frame casting
13 to the hinge bearing 72, then through the
current carrying connection in the hinge bhear-
ing 72 to the hinge casting 719, from the hinge
casting 19 to the contact biade 63 then through
the contact 65 on the contact blade €3 to the
stationary contact elements 83, 81 and then
through the base 89 to {he terminal extension
{ IR

The particular joint utilized for this mounting
constitutes the essence of the present invention
and will be discussed in detail below. The hinge
casting T0 is in turn rotatably mounted by the
hinge bearings indicated generally at 72 on the
forked frame casting 13.

The frame casting 73 has a horizontal section
14 secured in any suitable manner as by the bolts
15 to the top of insulator 6.

The sides 16 extend back to the solid portion
11 which is provided with an opening 18 ap-
propriately recessed to form a pearing for crank
40 and its shaft.

The solid portion 1T of the base casting 62 then
extends beyond to form the terminal 80 to which
appropriate leads may be connected.

The stationary contact 68 comprises the plu-
rality of contact blades g0, 81 on each side biased
toward each other by the spring support mem-
bers 92, 83 and so arranged that when the blade
65 enters at an angle to the horizontal position
during the closing operation it will clear the
blades 96 on each side.

These contact members are so arranged how-
ever, that when the plade is rotated from the
open to the closed position the blade €5 in turn-
ing to the horizontal position will spread the
contacts 90 and 81 on each side against the ten-
sion of springs 92 and 23, creating the desired
contact pressure.

The spring blades 92, 93 are current conduct-
ing and are connected in any suitable manner
as by the bolts 98 to the base plate 99, which
in turn is mounted in any suitable manner as
by bolts 100 at the top of insulator IT.

The base 99 of stationary contact structure 66
has an extension (01 which serves as a terminal
block or connecting member,

Thus, when the disconnect switeh is in the
closed position of Figure 1, current enters the
terminal 80, passes through the frame casting
13 to the hinge bearing 12, then through the
current carrying connection in the hinge hear-
ing 12 to the hinge casting 18, from the hinge
casting 10 to the contact blade 63, then through
the contact 85 on the contact blade 63 to the
stationary contact elements 90, 91, and then
tkarough the base 99 to the terminal extension
101,

The conducting joint which constitutes the
current carrying connection between the hinge
casting 10 and the blade 63 is shown specifically
in the cross-sectional view of Figure 2. Modi-
fications of this joint are shown in cross-section
in Figures 3, 4, 5a, and 5b.

Referring first to Figure 2, the blade section 63
is a tubular metallic member whieh is extended
back inside sleeve 62 which carries the blade
crank 6i. Sleeve 62 is rotatably mounted on
cylindrical extension 205 of the hinge casting 70
by the rotatable interengagement of nut 255 of
blade 63 with threaded part 206 of extension 205
of the hinge casting 10 as hereinafter described.

The interior of sleeve 62 is provided with an
engagement of
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the sleeve 62 with extension 200 of the hinge cast-
ing 10 to receive a weatherproofing gasket.

A heavy compression spring 2{2 placed between
one end 211 of the cylindricg) extension 205 and
the nut 255 of blade 63 maintains the threads 255
of blade 63 in ciose continuously engaged current
carrying engagement on one side with the threads
206 of the cylindrical extension 289 of the hinge
casting 70.

In this way the blade 63 can be rotated around
its longitudinal axis while blade 63 and hinge
casting 10 remain in close current carrying
engagement.

Comparing this type of current carrying en-
gagement to a well-known annular contact, four
times the contact area is available where four
threads are in engagement. Hence the screw
contact is more efficient and can be proportioned
to the current carrying duty and not limited by
diameter of the parts as determined from me-
chanical design considerations, such ag making
the diameter larger, etc.

Thus the current path from stationary contact
66 to the movable contact 65 and contact blade
63 extends through threads 255 of blade 63 to the
threads 208 of hinge casting 70 and then through
the hinge contact 12 to the base member 13 to
the opposite terminal 80.

The weatherproofing for the current carrying

connection between the blade 63 and the hinge

casting T0 comprises the solid sleeve 62, the
weatherproofing gasket in annular recess 241 and
the method of securement of the blade 63 to the
sleeve 62.

To secure the blade 63 to the sleeve 82, a suit-
able method is used, for instance, that shown in
the above-mentioned patent application Ser. No.
145,389,

An alternate position of the compression spring
is shown by the dotted lines in Figure 2. Here
the spring 213 is placed between extension 244 of
the cylindrical extension 2085 of hinge casting 19
and suitable circular stops 215 secured to the
blade tube. The same type of close continuously
engaged current carrying engagement is, there-
fore, obtained.

A modification of the conducting joint is shown
in Fig. 3.

The blade section 83 is a tubular metallic meme-
ber which is secured in a suitable way to the end
3i3 of the blade sleeve farthest from the hinge
18. One part 355 of the sleeve 62 is internally
threaded to allow it to rotate around the longi-
tudinal axis of the blade 83, These threads 355
engage the threads 386 placed centrally on the
hinge casting cylindrical extension 345,

A heavy compression spring 312 is placed in 2
recess 310 of the extension 385 so that it exerts
pressure on end 311 of recess 310 and side 3{4 of
blade sleeve 62. ‘This spring maintains the
threads 368 of sleeve 62 in close continuously
engaged current carrying engagement orn one side
with the threads 386 of the cylindrical extension
305 of the hinge casting 18. That is the threads
358 and 306 are in the same type of contact as
previously described with reference to Figure 2,

Thus, the current path from statiohary con-
tact 66 to the movable contact 65 and contact
blade 63 extends through threads 255 of blade 83,
the threads 306 of hinge casting 78 and then
through the hinge contact 72 to the base mem-
ber 13 and to the opposite terminal 89.

The weatherproofing for the current carrying
connections is the same as that described in rela-
tion to Figure 2.
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Another modification of the conducting joint
between switch blade and hinge casting is shown
in Figure 4. The switch blade 63 is extended
back inside sleeve 62 which carries the blade
crank 6f. Sleeve 62 and blade 63, secured one to
the other, for instance, as described with refer-
ence to Figure 2, are rotatably mounted on coni-
cal extension 405 of the hinge casting 70 by the
rotatable interengagement of nut 455 of blade 63
with threaded part 406 of extension 405 of the
hinge casting 10.

A heavy compression spring 412 placed inside
the blade tube 63 between the end 414 of conical
extension 435 of the hinge casting 10 and the
transverse stop casting 413 maintains the threads
455 of blade 63 in close continuously engaged cur-
rent carrying engagement on one side with the
threads 406 of the conical extension 405 of the
hinge casting 70. The threads 455 and 406 are
therefore, in the same type of contact as previ-
ously described with reference to Figure 2.

The interior of sleeve §2 is provided with an
annular recess 481 at the point of engagement of
the sleeve 62 with extension 400 of the hinge cast-
ing 70 to receive a weatherproofing gasket,.

Another modification of the blade hinge cast-
ing conducting joint is shown in Figure 5a¢. The
switch blade 63 is extended back into sleeve 62
and secured to it by any suitable means, for in-
stance, that described with reference to Pigure 2.
Blade tube 83 is threaded at the end 555 to engage
threads 5§06 of the extension 505 of the hinge cast-
ing 19. ‘The sleeve 62 has an annular recess just
above threads §55. A garter spring 512 placed
around the hlade tube 63 at point 557 maintains
threads 655 of tube 63 in close continuously en-
gaged current carrying engageinent on both sides
with the threads 506 of the conical extensicn 505
of the hinge casting 76, This type of contaet is
shown schematically in Figure 5e¢.

The current therefore, flows from stationary
contact 6§ to the movable contact 65 and contact
blade 63, then through threads 55§ of blade 63,
threads 586 of hinge casting 10, hinge contact 72
to the base member 18 and to the opposite termi-
nal 80.

The interior of sleeve 62 can be provided with
another annular recess 533 at the point of engage-
ment of the sleeve 62 with extension 500 of the
hinge casting 10 to receive a weatherproofing
gasket,

A modification of the conducting joint of Fig-
ure 5a is shown in Figure 5b. Here the extension

. 862 of the hinge casting 10 is provided with an-

nular casting 584 to maintain the garter spring
£i3 in its position during rotation of the blade
§3 and its longitudinal axis. Consequently,
threads 556 of blade 53 and threads 507 of hinge
casting extension 598 are in the type of engage-
ment described in connecticn with Figures 5¢
and 5a.

The biade 63 is secured to the sleeve 62 in any
suitable way, for instance, that deseribed in con-
nection with Figure 2.

A gasket placed in the annular recess 50{ of
sleeve 52 weatherproofs the current carrying con-
tact members.

In the foregoing, I have described my inven-
tion solely in connection with a specific preferred
embodinent thereof. Since many variations snd
mcdifications of my invention will now be ob-
vious o those skilled in the art, I prefer to be
bound not by the speeific disclosure herein con-
tained but only by the appended claims.
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I claim:

1. A switch having a frame and a movable
contact arm, said contact arm being angularly
movable with respect to said frame; said contact
arm comprising a pivotal member having angu-
lar movement with respect to said frame and
a blade mounted on said pivotal member and
having rotative movement about its longitudinal
axis; a current carrying connection between said
frame and said pivotal member, & sleeve; said
sleeve extending for at least a portion of the said
current carrying joint; said sleeve being secured
to said contact arm and being movable in all
directions with said contact arm, said pivotal
member having a threaded extension; said con-
tact arm having a threaded member engageable
with said threaded extension for mounting said
contact arm on said pivotal member for rota-
tion about said axis with respect to said pivotal
member, said threaded interengagement between
said contact arm and pivotal member constitut-
ing a current carrying joint therebetween.

9. A switch having a frame and a movable
contact arm, said contact arm being angularly
movable with respect to said frame; said contact
arm comprising a pivotal member having angu-
lar movement with respect to said frame and a
blade mounted on said pivotal member and hav-
ing rotative movement about its longitudinal
axis: a current carrying connection between said
frame and said pivotal member, & sleeve; sald
sleeve extending for at least a portion of the said
current carrying joint; said sleeve being secured
to said contact arm and being movable in all
directions with said contact arm, said pivotal
member having a threaded extension; said con-
tact arm having a threaded member engageable
with said threaded extension for mounting said
contact arm on said pivotal member for rotation
about said axis with respect to said pivotal mem-
ber, said threaded interengagement between said
contact arm and pivotal member constituting a
current carrying joint therebetween, and means
biasing said threaded elements in one direction
to cause a firm current carrying contact en-
gagement between the threads.

3. A switch having a frame and a movable
contact arm, said contact arm being angularly
movable with respect to said frame; said contact
arm comprising a pivotal member having angu-
lar movement with respect to said frame and
a blade mounted on said pivotal member and
having rotative movement about its longitudinal
axis: a current carrying connection between said
frame and said pivotal member, said pivotal
member having a threaded extension; said con-
tact arm having a threaded member engageable
with said threaded extension for mounting said
contact arm on said pivotal member for rotation
about said axis with respect to said pivotal mem-
ber, said threaded interengagement between said
contact arm and pivotal member constituting a
current carrying joint therebetween, and means
biasing said threaded elements in one direction
to cause a firm current carrying contact en-
gagement between the threads.

4. A switch having a frame and a movable
contact arm, said contact arm being angularly
movable with respect to said frame; said con-
tact arm comprising a pivotal member having
angular movement with respect to said frame
and 2 blade mounted on said pivotal member and
naving rotative movement about its longitudinal
axis; & current carrying connection between said
frame and said pivotal member, a sleeve; said
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sleeve extending for at least a portion of the
said current carrying joint; said sleeve being
secured to said contact arm and being movable
in all directions with said contact arm, said
pivotal member having a threaded extension;
said contact arm having a threaded member
engageable with said threaded extension for
mounting said contact arm on said pivotal mem-
ber for rotation about said axis with respect to
zaid pivotal member, said threaded interengage-
ment between said contact arm and pivotal mem-
ber constituting a current carrying joint there-
between, and means biasing said threaded ele-
ments in one direction fo cause & firm current
carrying contact engagement between the
threads, said contact elements being continuous-
1y engaged at all positions of said contact arm,
means sealing said engaged threads within said
sleeve.

5. A switch having a frame and a movable
contact arm, said contact arm being angularly
movable with respect to said frame; said contact
arm comprising a pivotal member having angu-
lar movement with respect to said frame and a
blade mounted on said pivotal member and hav-
ing rotative movement about its longitudinal
axis; a current carrying connection between said
frame and said pivotal member, said pivotal
member having a threaded extension; said con-
tact arm having & threaded member engageable
with said threaded extension for mounting said
contact arm on said pivotal member for rotation
about said axis with respect to said pivotal mem-
ber, said threaded interengagement between said
contact arm and pivotal member constituting a
current carrying joint therebetween, and means
piasing said threaded elements in one direction
to cause a firm current carrying contact en-
gagement between the threads, said contact ele-
ments being continuously engaged at all posi-
tions of said contact arm; means sealing said
engaged threads.

6. A switch having a Irame and a movable
contact arm, said contact arm being angularly
movanle with respect to said frame; said contact
arm comprising a pivotal member having angu-
lar movement with respect to said frame and a
blade mounted on said pivotal member and hav-
ing rotative movement shout its longitudinal
axis; a current carrying connection between said
frame snd said pivotal member, a sleeve; sald
sleeve extending for at least a portion of the sald
current carrying joint; said sleeve being secured
to said contact arm and being movable in all
directions with said contact arm, said pivotal
member having a threaded extension; said con-
tact arm having a threaded member engageable
with said threaded extension for mounting said
contact arm on said pivotal member for rotation
about said axis with respect to said pivotal mem-
ber, said threaded interengagement between said
contact arm angd pivotal member constituting a
current carrying joint therebetween; means bias-
ing said threaded elements in & longitudinal di-
rection and effecting a close engagement bhe-
tween the surfaces of said threads on both sides
of each thread, the surface-to-surface engage-
ment of circular portions of said threads form-
ing the said current carrying connection.

7. A switch having a frame and a movable con-
tact arm, said contact arm being angularly mov-
able with respect to said frame; said contact arm
comprising a pivotal member having angular
movement with respect to said frame and a blade
mounted on said pivotal member and having ro-
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tative movement about its longitudinal axis; a
current carrying connection between said frame
and said pivotal member, a sleeve; said sleeve
extending for at least a portion of the said cur-
rent carrying joint; said sleeve being secured to
said contact arm and being movable in all direc-
tions with said contact arm, said pivotal member
having a threaded extension; said contact arm
having a threaded member engageable with said
threaded extension for mounting said contact
arm on salid pivotal member for rotation about
said axis with respect to said pivotal member,
said threaded interengagement between said
contact arm and pivotal member constituting a
current carrying joint therebetween; means bias-
ing said threaded eiements in a longitudinal di-
rection and effecting a close enzagement be-
tween the surfaces of said threads on both sides
of each thread, the surface-to-surface engage-
ment of circular portion; of said threads forming
the said current carrying connection, means seal-
ing said engaged threads within said sleeve.

8. A switch having a frame and a movable con-
tact arm, said contact arm being angularly mov-
able with respect to said frame; said contact arm
comprising a pivotal member having angular
movement with respect to said frame and a blade
mounted on said pivotal member and having ro-
tative movement about its longitudinal axis; a

current carrying connection between said frame o

and said pivotal member; said pivotal member
having a threaded extension; said contact arm
having a threaded member engageable with said
threaded extension for mounting said contact

arm on said pivotal member for rotation about -

said axis with respect to said pivotal member,
sald threaded interengagement between said con-
tact arm and pivotal member constituting a cur-
rent carrying joint therebetween; means bias-
ing said threaded elements in s longitudinal di-
rection and effecting a close engagement be-
tween the surfaces of said threads on both sides
of each thread, the surface-to-surface engage-
ment of circular portions of said threads form-
ing the said current carrying connection, means
sealing said engaged threads.
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9. A current carrying joint comprising g sub-
stantially ecylindrical extension, said extension
being threaded along a portion of its length, one
complementary co-axial threaded member inter-
engaged with the threaded part of said extension,
means biasing said threaded menber in one di-
rection to cause a firm current carrying contact
engagement between the threads.

13. A current carrying joint comprising a sub-
stantially cylindrical extension, said extension
being threaded along g portion of its length, one
complementary co-axial threaded member inter-
engaged with the threaded part of sald exten-
sion, means biasing said threaded members in a
longitudinal direction to cause a firm current
carrying contact enzagement between the
threads.

11. A current carrying joint comprising an ex-
tension, said extension being threaded along a
portion of its length, one complementary co-
axial threaded member interengaged with the
threaded part of said extension, means biasing
sald threaded member in one direction to cause
a firm current carrying contact engagement be-
tween the threads.

12. A current carrying joint comprising an ex-
tension, sald extension being threaded along a
portion of its length, one complementary co-
axial threaded member interengaged with the
threaded part of said extension, means biasing
sald threaded members in a longitudinal direc-
tion to cause a firm current carrying contact en-
gagement between the threads.

GUSTAVE E, HEBERLEIN.
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