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5 Claims.

This invention relates generally to electrical
switches, ‘and more specifically to electrical
switches intended particularly for use as parts of
gang-operated switch structures adapted for dis-

8 position adjacent to the tops of conductor-sup-
porting poles and operable to simultaneously
make and break electrical connections between
portions of a plurality of conductor lines, the pre-
dominant object of the invention being to provide

10 5 switch having such improved contacting mech-
anism that positive point pressure contact is pro-
vided between the co-operating contact elements
when the switch mechanism is in the closed posi~
tion.

18 Another important object of the invention is to
brovide a switch mechanism which includes con-
tact elements movable into and out of electrical
contact one with-the other, one of which moves
slidably with respect to the other to produce a

20 wiping action.  Because of this arrangement scale
or corrosion will be removed from the contact ele-
ments by the wiping action, whereby clean, bright
points of contact are obtained with every opers-
tion of the switch. Also this wiping action of the

25 ‘contact elements serves to shatter even the heav-
iest coatings of ice on the contact elements and
guarantees free working of the switch under the
worst conditions of ice and sleet.

PFig. 1 is a side elevation of a gang-operated

30 switch provided with the improved switching
mechanism to which the present invention relates,
parts of the structure illustrated in this view be-
ing broken away to conserve space.

Fig. 2 is an enlarged side elevation of the struc-

35 ture shown in the upper portion of Fig. 1, here also
parts of the structure being broken away to con-
serve space.

Fig. 3 is-a sectional elevation on line 3—3 of
Fig. 1.

40 Fig. 4 is a plan view of one of the improved
switching mechanisms.

Fig. 5 is a fragmentary view similar to Fig. 2,
but shown partly in elevation and partly in sec-
tion.

45 Fig. 6 is a fragmentary elevation of parts of the
improved switching mechanism showing said
switch parts in full lines as they appear when the
switching mechanism is in the open position, and
by dotted lines illustrating one of said switch parts

50 as it appears when it is moving into the closed
position.

Fig. 7 is an elevation of a part of the improved
switching mechanism showing one of the contact
elements thereof.

56 In the drawings, wherein is shown for the pur-

(CL 200—48)

pose of illustration, merely, one embodiment of
the invention, A designates generally a gang-op-
erated switch structure, which is shown as being
mounted at the top of a pole B. The gang-oper-
ated switch structure A is secured to the pole B 5
through the instrumentality of cross members |
which are disposed at opposite sides of the pole,
as shown clearly in Figs. 1 and 2, said cross mem-
bers being secured to the pole by means of one or
more bolts which pass into or through the pole, 10
and being held horizontal by suitable diagonal
braces. The cross members | are provided with
transversely extended openings. through which
rods 2 extend, and said rods are brovided with
screw-threaded portions that receive nuts 3 and 15
washers 4, the nuts 3 jambing the washers 4 into
close contact with the opposite faces of the cross
members 5o as to securely fasten the rods 2 to said
cross members. = At the opposite ends of each of
the rods 2 are mounted elements 5, which include 20
eye portions 5’ that receive hooks forming parts
of insulator structures 6, these insulator struc-
tures being attached through the instrumentality
of suitable means 6’ to electrical conductor sec-
tions C and- C2 The particular embodiment of 25
the invention illustrated in the drawings includes
three of the rods 2, and a pair of conductor sec-
tions C and C2 is associated with each rod in the
manner illusirated in Fig. 1, wherein only one of
such rods is shown. 30

Supported upon and secured to the Cross mem-
bers I is a plurality of channel beams 1, which ex-
tend transversely of the cross members as shown
in Figs. 1, 2, and 3. Each channel beam is dis-
posed with its bridge portion arranged horizon- gg
tally and with its parallel legs extended vertically,
said legs contacting at their lower edges with the
tops of the cross members. 'The channel beams
are secured to the cross members by bolts 8 which
pass through openings formed through the bridge 49
portions of said channel beams and extend
through vertically disposed openings formed
through the cross members, said bolts having nuts
8’ associated therewith which force associated
washers into contact with the lower faces of the 45
cross members, and being provided with jamb
nuts 8% which contact with the lower faces of the
bridge portions of the channel beams.

Supported by each channel beam 7 is a switch
unit which comprises a stationary contact assem- 50
bly S= and a movable contact assembly Sb, The
stationary contact assembly S# includes a support
9 which is provided with a lower horizontal flange
92 and an upper, angularly disposed flange 9%,
The support is secured to the beam 7 by bolts {8 55
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which are extended through apertures formed
through the flange 92 and through the bridge por-
tions of the channel beam 1. Secured to the
flange 8° of the support 9 is an insulating struc-
ture which includes an upper portion I{ formed of
suitable electrical insulating material from which
is extended in a downward direction a rod 12 pro-
vided at its lower end with a flange 12’. The
flange 12’ of the rod 12 contacts with the flange
ov of the support 9, and bolts 13 which extend
through alined apertures formed in said flanges
secure the insulating structure to the support.

Secured by means of bolts 14 to the top por-
tion of the insulating structure of each stationary
contact assembly S# is a supporting plate I8,
which is shaped in side elevation as shown in
Figs. 1, 2, 5, and 6; that is to say, said supporting
plate includes a portion {%2 which extends up-
wardly and rearwardly from a flange 16 located
at the lower end of the supporting plate through
which the bolts 14 pass, & portion I5® which ex-
tends upwardly and forwardly from the upper
portion of the plate portion 152, a rearwardly
extended portion 15¢, an upwardly and forwardly
projected extension (59 located at the lower end
of the portion i52, and a nose portion {5¢ located
at the forward end of the plate portion f b,
Extended transversely in opposite directions from
the supporting plate 152 is a pair of alined lugs
17 of rectangular cross-section. Extended longi-
tudinally of the supporting plate portion 182 at
the opposite sides thereof are strengthening ribs
18, and extended longitudinally of the supporting
plate portion {5 are similar strengthening ribs
18 which terminate at bars 29 which are extended
in opposite directions from the ‘supporting plate
(5. The outer end portion of the portion 15" of
the supporting plate is provided at its opposite
sides with strengthening ribs 21 which are ex-
tended at an approximate right angle with re-
spect to the line of extension of the strengthen-
ing ribs 19, said ribs 20 being extended from
opposed faces of the bars 20 to the outer edges
of portions of the supporting plate 15. The bars
28 are provided at their ouber ends Wit;h aper-
tures which receive rods 22,

Tixed to the lugs IT at opposite sides of the
supporting plate 15 are pairs of contact elements
23, each pair of contact elements comprising a

»co‘nta,ct element secured at the top face of a lug

{71 and a similar contact element secured at the
bvottom face of said lug. Each contact element
is of substantially U-shaped formation when
viewed in plan as shown in Fig. 4, and each leg
of each .U-shaped contact element has a coil 23’

" formed therein in order to impart to said leg the

required resiliency. The legs of the uppermost
contact elements 23 at opposite sides of the sup-
porting plate 15 are inclined upwardly from the
coils 23 thereof for a short distance and extend
forwardly from such inclined portion in sub-
stantial parallelism with respect to the rear por-
tion of the contact element. ~Also at the extreme
forward end portion of the upper contact ele-
ments the legs thereof are curved downwardly
and then upwardly, said curved portions termi-
nating in substantially straight portions which
are inclined fo_rwardly and upwardly, as shown
in Figs. 1, 2, 5, and 6. The lowermost contact
elements 23 at opposite sides of the supporting
plate 15 are shaped to correspond more or less

to the shape of the uppermosi contact elements, -

with the exception that the legs of the lowermost
contact elements are not provided with the curved
portions adjacent to their outer ends.

In other
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words, the lowermost contact elements are sub-
stantially U-shaped in plan and each leg of said
lowermost contact elements is provided with a
coil 23’ to provide said leg with the required
resiliency. Also, each of said legs is provided
with a portion that inclines downwardly and for-
wardly from the coil thereof, & substantially
straight portion extended forwardly from the for-
ward end of said inclined portion, and a substan-
tially straight, downwardly and forwardly ex-
tended portion at the extreme outer end of said
leg.

The associated upper and lower contact ele-
ments 23 at each side of the supporting plate 15
are secured to the associated lug 171 by means of
& bolt 24 which passes between the legs of said
contact elements and extends through an open-
ing formed through said lug. Also, this bolt has
associated with it a pair of clips 25 of substan-
tially U-shaped formation which straddle the
upper and lower contact elements at the loca-
tion of the bolt 24 and are provided with aper-
tures through which said bolt passes. . Due to the
fact that the bolt 24 draws the bridge portions
and the side flanges of the clips 25 into close
contact with the legs of the contact elements 23,
said contact elements are very securely fixed to
the lug 1. .

The rearwardly extended portion 15¢ of the sup-
porting plate {5 has attached to it a suitable elec-
trical connecting device 26 which serves to elec-
trically and mechanically attach an electrical
conductor 27 to said plate portion 15¢, the oppo-

site ‘end of this electrical conductor being elec-.

trically connected, as shown in Fig. 1, to the con-
ductor section C through the instrumentality of
a. suitable electrical connecting device 28.
Referring now to the contact assembly sb, this
assembly, in the embodiment of the -invention
illustrated, is mounted on a wood bar. 29. The
wood bar 29 is supported for rocking movement
about a plurality of alined pivot pins. 30, these
pivot pins serving to rockably connect together
extensions 31 and 32 formed, respectively, on
members 22 secured to the channel beams T and
members 85 secured to wood bar 28. Also the
wood bar 28 has fixed fo it an arm 35 to which
the upper end of an operating element 36 is
pivotally attached at 37, said operating element
being pivotally attached at its lower end as indi-
cated. at 38 to an operating lever 38 which is

pivotally secured at 40 to a supporting element .

41 fixed to the pole B.
Because of the arrangement just described, the

wood bar 29 may be rocked about the pivot pins.

33 by moving the operating lever 39 about its
pivot 48, such movement being transmitted from
the operating lever to the arm 35 which, as al-
ready stated, is fixed to the wood bar. In this
manner the contact assembles SP supported . by
the wood bar 29 may be moved into and out of
contact with the contact assemblies 82 supported
by the channel beams 1.

"Each of the contact assemblies SP includes. a
portion 42 formed of suitable electrical insulat-

ing material from which a rod 43. is extended.

in a downward direction, said rod being pro-
vided at its lower end with a flange 43’. The

flange 48’ is provided with apertures through .

which are extended bolts 44 which serve to se-
cure the entire contact assembly to a structure
45 that embraces the wood bar 29, as shown in
Figs. 1,2, and 3. The wood bar-embracing struc-
ture 45 of each contact assembly SP includes a
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face of the wood bar 28, said plate being pro-
vided with lateral extensions having apertures
formed therethrough through which are extended
bolts 46, which pass also through openings
formed through the wood bar so as to secure the
structure 45 to the wood bar.,

Mounted at the upper end of the insulating
portion 42 of each contact assembly SP is a con-
tact support 47 which includes at its lower end a
flange 47’, this flange being provided with aper-
tures through which bolts 47" are extended that
serve to secure the contact support to the in-
sulating portion. Extended upwardly from the
flange 41’ of each contact support 47 is a pair

" of spaced. plates 4714, said spaced plates being

joined by a transversely extended bar 48 which
at its center is of the cross-sectional shape illus-
trated in Figs, 5 and 6 (see also ‘Fig. 7). 'The
transversely extended bar 48 of each contact as-
sembly SP is located at the side of the contact
support 47 adjacent to the associated contact
assembly S and the center portion of said bar
contacts with the forward edge of the portion
159 of the supporting plate 15 of said associated
contact assembly S2 when the associated con-
tact assemblies S2 and SP are in the closed switch
position, as shown in Fig. 5.

Pivotally supported by the contact support 47
of each contact assembly SP is g blade contact

30~ 49, such pivotal relation of said parts being ac-

40

GO

complished by a pivot pin 50 which passes through
apertures formed in parts of the spaced plates
472 of the contact support and in parts of the
blade contact. The blade contact 49 of each con-

o5t tact assembly SP is of the angular shape illus-

trated to the best advantage in Fig. 5, said blade
contact including a bifurcated lower bortion 492,
the spaced apart side portions of which are joined
by a short bar 51, The upper portion 48 of each
blade contact 49 is shaped as shown in Fig. 7;
that is to say, said upper portion is of consid-
erably increased width and an opening 52 is
formed therein. It is to be noted that portions
of the upper portion 48 of each blade contact
above and below the opening 52 thereof are pro-
vided with curved surfaces which, as will here-
inafter appear, facilitate movement of the blade
contact with respect to the contact elements 23
of .the associated contact assembly S2,
Pivotally attached to each contact support 417
through the instrumentality of the pivot pin 50
is a conductor or cable support 53. The forward
portion of each cable support is of bifurcated
formation as shown at ‘532 in Fig. 4, the spaced
apart legs of said bifurcated portion being joined
by a transversely extended bar 53b, The rear
portion of each cable support 53 is in the form
of a split tube 54 which. is provided with ears §5
that receive suitable bolts 56 for contracting the
split- tube so as. to clamp same as an elongated
tubular element 57 through which 3 conductor
or cable B8 passes.” The forward end of the con-
ductor or cable 53 is mechanically and electrical-
1y connected to the transverse bar 53° of the cable
support through the instrumentality of a suit-
able electrical connector 58, and  the opposite
end . of this conductor or cable is mechanically
and electrically connected to an associated con-
ductor section C* by means of another suitable
electrical connector 59’. 'The transverse bar of
each. cable support includes a forwardly extended
portion 80 to which a flexible electrical current-
carrying connection 6i is attached by suitable
means 62, the opposite end of this connection
61 being secured by suitable means 63 to the

3

associated blade contact 49. The forward ends
of the spaced legs of the bifurcated portion of
each cable support are provided with abutment
faces 64 (see Fig. 2, wherein only one side of
the- cable support is shown). These abutment
faces 64 contact with abutment faces 65 formed
on the opposed outer faces of the associated con-
tact support 47 when the movable contact assem-
bly SP is moved to the open switch position, as
shown in Fig. 6. The opposed outer face of
each contact support 47 is provided also with
another abutment face §6 with which the asso-
ciated cable support contacts when the movable
contact assembly SP is in the closed switch posi-
tion, as shown to the best advantage in Fig, 2.
Thus the abutment faces §5 and 6§ serve to limit
movement of the cable support and support said
cable support when the switeh is in the closed
and open positions.

Extended transversely of each contact sup-
bort 47 between the spaced plates 472 thereof is
a rod 67, which supports a torsional coil spring
§8. This torsional coil spring includes a coiled
portion through which the rod §7 extends, one
end of said torsional coil spring being in con-
tact with the top face of the flange portion 47’
of the contact support and the other end of said
torsional coil spring being in contact with the
transverse bar 51 of the associated blade contact
49. The torsional coil spring 68 tends to move
the blade contact ‘about the pivot 50 from the
bosition of said blade contact shown in Fig. 5
to the position of said blade contact shown in
Fig. 6 by exerting rearward pressure against the
transverse bar 51. The forward movement of
the upper portion of the blade contact is lim-
ited by the abutment face 69 formed on said
blade contact coming in contact with the abut-
ment face 48> of the transverse bar 48 of the
contact support 47, while rearward movement, of
the upver portion of the blade contact is limited
by abutment faces 78 formed on opposite sides
of the blade contact coming in contact with
abutments 7! formed on the inner faces of the
spaced legs of the bifurcated forward portion of
the cable support 53 (see Fig. 6),

Each switch unit of the improved structure

disclosed herein is previded with a pair of are-
ing horns 12 and 72 which are carried by the
switch assemblies S* and b, The associated
arcing horns of each switch unit contact with
each other when the switch units are in the
closed switch position, and remain in contacts as
the contact elements of the switch unit are
drawn apart, whereby arcing at the contact ele-
ments of the switch units is eliminated.

When, in the use of the improved structure,
the switch units are in the open position illus-
trated by full lines in Fig. 6, and it is desired to
close the switch units, the operating lever 39 is
moved upwardly about its pivot 48 with the re-
sult that the bar 29 is rocked about the pivot pins
38 so as to move the upper parts of the mov-
able contact assemblies SP of the switch units
toward the stationary contact assemblies Sa. Ti
is  to be noted that when the switch units are
out of contact, the torsional coil springs 68 main-
tain the blade contacts of the movable contact
assemblies in the position shown by full lines in
Fig. 6, where the abutment faces §4 of the blade
contacts contact with the abutment faces 65 of
the contact supports 47. When the movabile
contact assemblies S* move into the closed switch
position, the top portions of the blade contacts
41 first strike the inclined edges of the nose por-
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tions I5¢ of the supporting plates 15 of the sta-
tionary contact assemblies, as shown by dotted
lines in Fig. 6, and as forward movement of the
movable contact assemblies continues the top
portions of the blade contacts are guided up-
wardly by the inclined edges of the nose por-
tions and by the outer edges of the support-
ing plates 15 which are located above said in-
clined edges of said nose portions, until the top
portions of the blade contacts make point con-
tact with the upper spring contacts 28. Con-
tinued movement of the movable contact as-
semblies causes the lower faces of the wider,
upper portions of the blade contacts to move into
contact with the lower spring contacts 23, and
said wider upper portions of said blade contacts
are forced between the upper and lower spring
contacts so as to produce firm point pressure con-
tact between the upper and lower spring con-
tacts and the blade contacts. When the for-
ward faces of the bars &8 contact with the front
edges of the portions 159 of the supporting plates
15 of the stationary contact assemblies, the
switch units are in the closed switch position. It

_is to be noted that when the switch units are in

the closed switch position, the direction of the
spring pressure exerted by the torsional coil
springs 68 against the lower ends of the blade
contacts 49 passes slightly to the left of the
pivots 50. 'This provides a toggle action that
holds the blade contacts 49 in the position shown
in Figs. 1, 2, and 5, and which, because the blade
contacts are approximately 10° out of toggle,
prevents any possibility of the switch throwing
itself open should the operating mechanism fail.

When the switch is drawn to the open posi-
tion the operating lever 39 is moved downwardly
about its pivot 48 to rock the bar 29 rearwardly
and thereby cause the pivots 50 to move rear-
wardly. This has the effect of breaking the
toggles produced by the torsional coil springs act-
ing against the lower ends of the blade con-
tacts. Continued rearward movement of the
contact assemblies SP causes the blade contacts
to move about the pivots 58, whereby the lower
faces of the wider, upper portions of said blade
contacts move outwardly out of contact with the
jower spring contacts 28 and the top portions
of said blade contacts move downwardly and out-
wardly out of contact with the top spring con-
tacts 23. As the blade contacts are freed from
the spring contacts 23, the torsional coil springs
68 move said blade contacts about the pivots 50
until they reach the position shown in full lines
in Fig. 6, where the abutment faces 69 on the
blade contacts contact with abutment faces 482
on the transverse bars 48 of the contact sup-
ports 471.

A distinet advantage of the improved switch
structure disclosed herein is that the switch is
easy to close, due to the fact that when the blade
contacts. are forced between the spring contacts
23 the blades go into toggle, thereby decreasing
the required force on the operating lever 39.
Also, when the switch is being opened the toggles
are easily broken and under severe ice condi~
tions the toggle action provides an excellent ice-
breaking medium. Also, because of the wiping
acticn between the blade contacts and the spring
contacts, the contacts are wiped clean with every
operation of the switch, and this wiping action
also aids in breaking any ice which may form
on the contacts.

Tt is to be noted that the downwardly curved,
outer portion of the upper spring contacts 23

2,129,270

serve to lock the tops of the blade contacts in
close contact with the adjacent edges of the sup-
porting plates 15 of the stationary contact as-
semblies from the beginning of the contact en-
gagement, thereby preventing the blade contacts
from being disengaged from the upper spring
contacts during the switch-closing operations.
Also, the rods 22 heretofore mentioned prevent
the upper and lower spring contacts 23 from
spreading outwardly to such extent that they
would be out of alinement with respect to the
upper portions of the blade contacts.

I claim:

1. A switch comprising a stationary contact
assembly, a movable contact assembly, a pair of
yieldable contact elements supported by said sta-
tionary contact assembly, a contact element piv-
otally supported by said movable contact assem-
bly and movable into position between and in
contact with both of the contact elements of
said pair of yieldable contact elements so as to
provide point pressure contact between said piv-
otally supported contact element and said pair
of yieldable contact elements, said pivoted con-
tact element being provided with portions spaced
longitudinally of said contact element which are
forced between and in contact with the contact
elements of said pair of yieldable contact ele-
ments to provide said point pressure contact be-
tween said pivoted contact element and said pair
of yieldable contact elements, and means mounted
on said movable contact assembly and arranged
in engagement with the contact element pivot-
ally supported thereby so as to provide a toggle
action between said movable contact assembly
and said pivotally supported contact element
when the switch is moved into and out of the
closed switch position,

9. A switch comprising a stationary contact
assembly, a movable contact assembly, a pair of
yieldable contact elements supported by said sta-
tionary contact assembly, a contact element piv-
otally supported by said movable contact assem-
kly and movable into position between and in
contact with both of the contact elements of
said pair of yieldable contact elements so as to
provide point pressure contact between said piv-
otally supported contact element and said pair
of yieldable contact elements, said pivoted con-
tact element being provided with portions spaced
longitudinally of said contact element which are
forced between and in contact with the contact
clements of said pair of yieldable contact ele~-
ments to provide said point pressure contact be-
tween said pivoted contact element and said
pair of yieldable contact elements, and spring
means mounted on said movable contact assem-
bly and arranged in engagement with the con-
tact element pivotally supported thereby so as to
provide a toggle action between said movable
contact assembly and said pivotally supported
contact element: when the switch is moved into
and -out of the closed switch position.

3. A switch comprising a stationary contact
assembly, a movable contact assembly, pairs of
yieldable contact elements supported at opposite
sides of a portion of said stationary contact as-
sembly and projected therefrom, and a contact
element pivotally supported by said movable con-
tact assembly and movable into position between
and in contact with the contact elements of said
pairs of yieldable contact elements so as to pro-
vide point pressure contact between said pivot-
ally supported contact element and said pairs
of yieldable contact elements, said pivoted con-
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tact element being provided with portions spaced
longitudinally of said contact element which are
forced between and in contact with the contact
elements of said pairs of vieldable contact ele-
ments to provide said point pressure contact be-
tween said pivoted contact element and said
pairs of yieldable contact elements.

4 A switch comprising a stationary contact
assembly, a movable contact assembly, pairs of
yieldable contact elements supported at opposite
sides of a portion of said stationary contact as-
sembly and projected thereform, and a contact
element pivotally supported by said movable con-
tact assembly and movable into position between
and in contact with the contact elements of said
pairs. of yieldable contact elements so0 as to
brovide point pressure contact between said piv-
otally supported contact element and said pairs
of yieldable contact elements, said pivoted con-
tact element being provided with portions spaced
longitudinally of said contact element which are
forced between and in contact with the contact
elements of said pairs of yieldable contact ele-
ments to provide said point pressure contact be-
tween said pivoted contact element/ and said
pairs of yieldable contact elements, said contact
element of said movable contact assembly being
connected -to said movable contact assembly in
a manner to provide a toggle action between
said . contact element and said movable contact

5

assembly when the switch is moved into or out
of the closed switch position.

5. A switch comprising a stationary contact
assembly, a movable contact assembly, pairs of
yieldable contact elements supported at opposite
sides of a portion of said stationary contact as-
sembly and projected therefrom, a contact ele-
ment pivotally supported by said movable con-
tact assembly and movable into position between
and in contact with the contact elements of said
pairs of yieldable contact elements so as to pro-
vide point pressure contact between said pivot-
ally supported contact element and said pairs of
yieldable contact elements, said pivoted contact
element being provided with portions spaced
longitudinally of said contact element which are
forced between and in contact with the contact
elements of said pairs of yieldable contact ele-
ments to provide said point pressure contact
between said pivoted contact element and said
pairs of yieldable contact elements, and spring
means mounted on said movable contact assem-
bly and arranged to engage the contact element
pivotally supported thereby whereby a toggle
action between said movable contact assembly
and said pivotally supported contact element is
provided when the switch is moved into or out
of the closed switch position.
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