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10 Claims.

The invention relates to electric switches in
general, and more particularly to disconnecting
switches for use in electric power distribution
systems,

Switches of this type are operated relatively
infrequently and hence are subject to corrosion
which makes operation of the switch difficult and
often causes sticking of the contacts. When used
outdoors, ice deposits often have the same effect.
This make it difficult to open and close the switch,
particularly if the blades are relatively long, and
subjects the various parts to stresses for which
due allowance must be made at the sacrifice of an
otherwise structural economy. The contact sur-
faces of the switch are subject to the formation
of films of foreign matter which have relatively
high electrical resistance, thus materially increas-
ing the contact resistance of the switch and pro-
ducing an undesirable heating action.

The switch structures that, have heretofore

_been known or used have not proved entirely
satisfactory for use in the larger capacity power
systems. When the size or number of blades are
increased to meet increasing power requirements,
the operating effort required becomes exceedingly
large particularly in the case of large surface low
pressure contacts such as have been used in knife
type switches. The arrangement of the blades
results in an unequal distribution of the currents
flowing through the blades due to the peculiar
“skin effect” of the heavy alternating currents,
resulting  in considerable copper wastage in the
more centrally located blades. ‘

An object of the invention is the provision of an
improved switch -structure in which heating and
sticking effects are minimized and in which the
parts are not subjected to unnecessarily large
stresses during the operation of the switch.

Another object of the invention is the provision
of an improved switch of high voltage and current
carrying capacity which is of rugged construction
and is easy to operate.

Another object of the invention is the provision
of a vertical break switch embodying an improved
blade structure which is capable of carrying ex-
tremely large currents with a minimum of con-
ducting section.

Another object of the invention is the provision
of a switch embodying an improved movable
switch member and cooperating contact structure
for securing a plurality of high pressure line con-
tacts which minimize the contact resistance and
heating of the switch, and embodying an operat-
ing mechanism which requires a minimum oper-
ating effort to open and clese the switch and

(C1L. 200—48)

which also provides a wiping contact action of the

- movable switch member on the contacts.

The novel features that are considered.charac-
teristic of the invention are set forth in particular
in the appended claims. The invention itself,
however, both as to structure and operation, to-
gether with additional objects and advantages
thereof will best be understood from the following
detailed description of a specific embodiment
thereof when read in connection with the accom-
panying drawings in which:
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Figure 1 is a side elevational view of a switch -

embodying the features of the invention.

Fig. 2 is a plan view of the switch illustrated in
Fig. 1.

Pig. 3 is an enlarged sectional view of a portion
of the switch taken on the line IIT-IIT of Fig. 1,
looking in the direction of the arrows. )

Fig. 4 is a plan view similar to Fig. 2 illustrat-
ing the relative positions of the parts of the
switch during the initial period of an opening
operation just prior to the swinging of the switch
member to the vertical open position; and,

Fig. 5 is a side elevational view of the switch
illustrating the relative positions of the parts in
the full open position of the switch.

The switch illustrated in the drawings is of
the single-pole three-insulator vertical-break
type. It includes a channel iron base T, a pair
of spaced insulators 9 and 11 rigidly supported on
the base 71, and a third insulator {3 rotatably sup-
ported upon the base by a bearing 15. A metallic
cap piece 17 is cemented to the top of each of the
three insulators. A pair of terminals or jaw
members 19 and 21 are secured to the metal cap
pieces 17T of the insulators 9 and {1, respectively,
and a cast crank arm 24 is secured to the cap piece
of the rotatable insulator 13, by means of bolts 23.
The jaw member 19 forms a pivot support for a
movable switch member indicated generally at 25.

The jaw members {9 and 21 are substantially
similar in structure and the same reference char-
-acters will be used for the corresponding parts of
these members. Each jaw member comprises a
U-shaped plate of metallic material having up-
wardly projecting spaced parallel legs 29 (Fig. 3).
Each of the jaw members is provided with one or
more pairs of spaced opposed contacts 31. The
contacts are of conducting material and are pro-
vided with beveled faces which form sharp con-
tact edges 33 for engaging the contact surfaces
of the moving switch member 25. The contacts
81 form vertically disposed contact fingers and
are mounted for lateral sliding movement within
the jaw members by means of the projecting

15

20

25

30

35.

40

45

50

55



10

15

30

- 45

50

60

70

75

)

2

Spaced parallel guide plates 35 which are secured
to the side walls or legs 29 of the jaw member
in any suitable manner as by welding.

Each of the contact fingers 31 is biased in-
wardly toward its opposed  contact finger by
means of a pair of compression springs 31 which
are disposed between the back of the contact fin-
ger and the leg 29 of the jaw member 21. In-
ward movement of the contact fingers toward
one another is limited by pairs of bolts 39 which
bass through suitable openings provided in the
legs 29 of the jaw member and -which have re-
duced screw-threaded end portions which are
screwed into the body of the contact fingers as
shown in Fig. 3. 'The heads of the bolts 39 limit
inward movement of the contact fingers by en-
gaging the outer surface of the legs 29 of the
jaw member 2T1. The springs 37 are held in
mounted position by being disposed about the
body of the bolts 39. Each of the jaw members
18 and 21 is provided with a plurality of ter-
minal connecting plates 41 which are secured in
clamped position between the base of the jaw
member and the metal cap piece IT by means of
the bolts 28. The contact fingers 81 are electri-
cally connected with their terminal connecting
plates 41 by means of flexible shunts 43, the ends
of which are secured to the contact fingers by
means of the shoulder portions of the bolts 39
formed by the reduced screw-threaded ends of
the bolts. The body portions of the shunts 43
are secured in clamped relation against the upper
terminal connecting plates #1 by means of the
bolts 23.

It will be noted that the sharp edges 33 of the
contact fingers 81 are disposed in parallel planes,
so that when the switch is in the, closed circuit
position the sharp edges form a plurality of high
pressure line contacts between the switch mem-
ber 25 and the contacts 31, thus materially reduc-
ing the normal contact resistance of the switch.
The contacts 3! form what may be referred to
as the contact or jaw portions of the jaw mem-
bers 19 and 21. '

The terminal connecting plates 41 of the jaw
member {9 are of greater length than the cor-
responding terminal connecting plates 41 of the
jaw member 21, and are provided with alined
circular openings for receiving the metal cap
piece 17 of the rotatable insulator i3. The ter-
minal connecting plates 41 of the jaw member
1T thus provide an upper bearing for the ro-
tatable insulator 13 and also serves to mechan-
fcally interconnect the insulators 9 and i3 in
order to provide an equal distribution of the
stresses between the insulators during the oper-
ation of the switch.

The movable switch member 25 comprises a
supporting rod 45, and a pair of oppositely dis-
posed conducting channel bars 471. The sup-
porting rod 45 is pivoted adjacent one end to the
jaw member 19 by means of a transverse pivot
pin 50, so that it is supported for swinging move-
ment into and out of engagement with the jaw
member 21; the jaw member 21 being provided
with a vertically disposed spring clip 52 for fric-
ticnally receiving the free end of the rod 45 in
the closed position of the switch. The channel
bars 41 are disposed on opposite sides of the
rod 4% and each bar 47 is connected for swinging
movement with the rod 45 by means of g pair of
pressure securing links 49, one adjacent each
end of the bar 41. The links 49 are pivotally
joined at their one end to a pair of spaced lugs
51 by means of a pin 53, the lugs §i being se-

- with respect to the rod

2,174,287

cured to the web of the channel bar 47 in any
suitable manner as by welding. The opposite
ends of the links 49 are pivotally connected to
the rod 45 by means of a pivot pin 55, these ends
of the links being disposed in suitable slots 57
provided in the rod 45. The links 49 which piv-
otally connect the channel bars 47 to the rod 45
are disposed in alinement on opposite sides of the
rod 45 so that they form g toggle linkage at each
end of the switch member 25 between the chan-
nel bar. The contact pressure securing toggle
links 48 permit limited longitudinal and lateral
movement of the channel bars 47 with respect
to the supporting rod 45 and at the same time
secure the channel bars 47 and supporting rod
45 for swinging movement together. 'The con-
tact pressure securing toggle links 49 are adapted
to cooperate with the operating mechanism to
spread the channel bars apart during the latter
part of the closing operation to force the webs
of the channel bars 47 into pressure engagement
with the sharp edges 33 of the contact fingers 31
with a wiping contact action, and function during
the first part of the opening operation to move
the bars 47 laterally toward one another to dis-
engage the webs of the bars from the contact
fingers 3t so as to remove the contact pressure
and permit free swinging movement of the switch
member 25 out of the jaw member 21. A pair
of counterweights 60 are secured to the pivot end
of the rod 45 for counter-balancing the switch
member to minimize the operating effort required
to swing the switch member to open position.
The operating means for the switch compris-
ing, in general, the crank arm 24 secured to the
rotatable insulator 13, a linkage mechanism indi-
cated generally at 61 for connecting the crank
arm with each of the channel bars 47 and the
contact pressure securing links 48, The linkage
mechanism 61 comprises a pair of links 63 each
pivoted at one end to one of the channel bars
41 by means of a transverse pivot pin and uni-
versal joint 65 and pivoted at the opposite end
to a yoke-shaped' lever 67 through a universal
joint €9. The 'ends of the legs of the yoke-
shaped lever 6T are pivotally connected to the
main pivot pin 50 which pivotally supports the
rod 45. A connecting rod Ti connects the crank
arm 24 to the yoke shaped lever 61, the rod 71
being connected to the crank 25 and the lever
67 through the agency of universal joints 73.
The operating means previously described is
operable during a closing operation of the switch
in one continuous rotating movement of the in-
sulator 13, for swinging the switch member 25
in a clockwise direction about the pivot pin 50
to position the ends of the channel bars 47 in
the space between the contact fingers 31 of the
Jaw members 19 and 21, and for then moving
both the channel bars longitudinally and laterally
45 to force the webs of
the channel bars 47 into pressure engagement
with the sharp edges 33 of the contact fingers
31 with a wiping contact action to secure a plu-
rality of high pressure line contacts between the
channel bhars 47 and the contacts 31. The oper-
ating mechanism is also operable during an open-
ing operation of the switch in one continuous
rotating movement of the insulator 13, for mov-

ing both channel bars 47 longitudinally in a re- 7

verse direction and laterally toward one another
to disengage the webs of the bars from the con-
tact fingers 31, and for then swinging the blade
member 25 to a vertical position away from the
jaw members 19 and 21 as shown in Fig. 5.
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Let it be assumed that the switch is in the
closed circuit position as shown in Fig. 1 and it
is desired to open the circuit. The rotatable in-
sulator 13 is rotated in a counter-clockwise direc-
tion through the agency of the crank lever 75.
During the first part of this rotational move-
ment of the insulator 13, the crank arm 24 exerts
a pulling force on each of the channel bars 471
which is transmitted thereto through the agency
of the connecting rod 71 and the links 63. This
pulling force moves both channel bars 47 longi-
tudinally toward the left, and since the rod. 45
is held stationary by its pivot 50 and the spring
clip 52, the action of the pressure securing links
49 causes the channel bars to move laterally to-
ward one another until their edges engage so
as to disengage the webs of the bars from engage-
ment with the contact fingers 3f. The contact
fingers 31 move inwardly with the blade until
the heads of the bolts 39 engage the sides of the
jaw members. This position of the parts is illus-
trated in Fig. 4. The continued rotation of the
insulator 13 causes the crank arm 24 to swing the

- rod 45 out of its spring clip 52 and carry the
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channel bars 41 connected thereto in a counter-
clockwise direction to the vertical open position
as shown in Fig. 5. The switch member is caused
to swing to the open position during this con-
tinued rotation of the insulator 13 because of the
fact that the channel bars 41 have reached the
1imit of their longitudinal movement determined
by the pressure securing links 49, the opposite
edges of the channel bars having engaged one
another.

To close the switch, the rotatable insulator i3
is rotated in a clockwise direction. This clock-

wise rotation of the insulator first swings the

switch member in a clockwise direction about the
pivot pin 50 to position the ends of the channel
bars between the opposed contact fingers 31 of
each of the jaw members. At this point the free
end of the rod 45 will have engaged the spring
clip 52 which prevents any further clockwise
rotation of the switch member 25. The continued
rotation of the insulator 13, after the swinging
movement of the rod 45 has been stopped, causes
the crank arm 24 to exert a pushing force on
both channel bars 4T which is transmitted there-
to through the agency of the connecting rod Ti
and the links 63. This pushing force exerted
by the crank arm 24 moves both channel bars
47 longitudinally with respect to the rod 45 and
toward the right. 'This longitudinal movement
of the channel bars 47 with respect to the rod
45 causes the pressure securing links 49 to move
the channel bars laterally away from one another
as the links 49 go into toggle position, so that
the webs of the channel bars are forced into
pressure engagement with the sharp edges 33 of
the contact fingers 31 at both ends of the switch.
The longitudinal and lateral movement of the

channel bars produces a wiping contact action .

between the webs of the bars and the edges 33 of
the contact fingers 31. .

The wiping contact action is produced both
during opening and during closing operations of
the switeh thus producing a desirable cleaning
action of the contacting surfaces to effectively
remove any film or corrosion that may exist on
these surfaces.

The contact fingers 31 are of such length that
contact is made clear across the web of each
channel bar 47. The lateral spreading action of
the channel bars 41 during the latter part of
each closing operation, coupled with the pressure

3
exerted by the biasing springs 31, provides a high
contact pressure between the sharp edges 33 of
the contact fingers 31 and the webs of the chan-
nel bars 41. It will thus be seen that the switch
structure provides a plurality of high pressure
line contacts between the switch member and the
contacts of the jaw members which reduces the
normal contact resistance of the switch and pre-
vents any undesirable heating.

The use of the conducting channel bars oppo-
sitely arranged so that their edges face each
other, provides an extremely efficient conducting
means for the heavy currents. flowing through
the switch. ‘The opposed channel bars form a
substantially hollow conductor that resembles a
hollow square in cross-section which forms an
ideal conductor for the heavy alternating cur-
rents.  This structure of the switch member
permits the switch to carry extremely high values
of alternating current with a minimum of copper
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section, thus materially reducing the production -

cost of the switch.

The operating mechanism including the crank

arm 24, the linkage mechanism 61 and the con-
tact pressure securing links 49, which connect
the channel bars to the supporting rod 45, pro-
vides the high pressure contact switch structure
which can be operated with a very small operat-
ing effort due to the fact that the contact pres~
sure securing means is operable only after the
switch member has been swung to closed circuit
position and that is rendered inoperative before
the switch member is swung to the open circuit
position. The mechanism permits the switch
member 25 to be moved freely into and out of
engagement with the jaw members. ‘

Tt will be noted that the crank arm 24 and the
connecting rod 1! form a toggle arrangement
which is collapsed when the switch is open and
which is in toggle when the switch is closed, so
that the switch cannot be blown open by mag-
netic reaction when carrying heavy currents.

‘While the invention has been disclosed in ac-
cordance with the provisions of the patent stat-
utes, it is to be understood that various changes
may be made in the structural details thereof
without departing from the spirit of the inven-
tion. It is desired, therefore, that the inven-
tion be limited only by the reasonable construc-
tion of the appended claims and by the prior art.

T claim as my invention:

1. In an electric switch, a pair of spaced ter-
minals, a switch member comprising a pair of
oppositely disposed parallel channel bars for
bridging said terminals, operating means for
moving said switch member to move the ends of
said bars from a position away from said termi-
nals to a position in proximity to said terminals
and for thereafter moving said bars longitudi-
nally and laterally with respect to one another
to force the webs of said channel bars into pres-
sure engagement with said terminals with a wip-
ing contact action.

2. In an electric switch, a pair of spaced ter-
minals, a switch member pivoted about a point
near one of said terminals and remote from the
other, said switch member comprising a pair of

- gwitch blades for bridging said terminals, oper-

ating means operable in one continuous move-
ment for moving the ends of said blades {rom a
position away from said terminals to a position
in proximity to said terminals and for then mov-
ing both blades longitudinally and laterally with
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into pressure engagement with said ' terminals

" with a wiping contact action. -

3. In an electric switch, a pair of spaced ter-
minals, a switch member comprising a pair of
switch blades for bridging said terminals, oper-
ating means operable during a closing operation
in one continuous movement for successively
moving said blades to move the ends thereof
from a position away from said terminals to a
position in proximity to said terminals and for
then moving both blades longitudinally and lat-
erally with respect to each other so as to force
the ends of the blades into pressure engagement
with said terminals with a wiping contact action,
and operable during an opening operation in one
continuous movement for moving both blades
longitudinally and laterally with respect to each
other so as to remove the Pressure engagement
of the blade ends with said terminals, and for
then moving the blades freely to a position away
from said terminals.

4. In an electric switch, a pair of spaced ter-
minals, a switch member pivoted about a point
near one of said terminals and remote from the
other, said switch member comprising a pair of
oppositely disposed parallel channel bars for
bridging said terminals, operating means oper-
able during a closing operation in one continuous

- movement for moving said bars to move their
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ends from a position away from said terminals to.
a position in proximity to said terminals and for’

then moving both bars longitudinally and lat-
erally with respect to each other so as to force
the webs of the bars into pressure engagement
with said terminals with g wiping contact action,
and operable during an opening operation in one
continuous movement for moving both bars lon-
gitudinally and laterally with respect to each
other so as to remove the pressure engagement, of
the webs of the bars with said terminals and for
then freely moving said bars to a position away
from said terminals,

5. In an electric switch, a pair of spaced jaw
members each provided with a pair of spaced op-
posed contact surfaces, a movable switch member
comprising a rod pivoted to one of said jaw mem-
bers for swinging movement into and out of en-
gagement with said other jaw member, a pair of
switch blades disposed on opposite sides of said
rod and connected thereto by a contact pressure
securing means which permits limited longitudi-
nal and lateral movement of said blades with re-
spect to said rod, actuating means connected to
said blades operable in one continuous movement
during a closing operation for swinging said
switch member to freely position the ends of said
blades in the space between said contact sur-
faces of said jaw members and for then operat-
ing said contact pressure securing means to move
both blades longitudinally and laterally so as to
force the ends of the biades in pressure engage-
ment with said contact surfaces with a wiping
contact action, and operable in one continuous
movement during an opening operation for actu-
ating said pressure securing means to move said
blades longitudinally and laterally so as to re-
move the contact pressure and for then swing-
ing said blades to a position away from said jaw
members.

6. In an electric switch, a pair of spaced Jaw
members, each provided with & pair of spaced
opbosed contacts, a-movable switch member com-
prising a rod pivoted to one of sald jaw members
for swinging movement into and out of engage-
ment with the other jaw member, a pair of par-

2,174,287

allel switch blades disposed on opposite sides of
said rod and each connected to said rod for move-
ment therewith by a pair of links which permit
limited longitudinal and lateral movement of
each blade relative to said rod, actuating mecha-
nism comprising a rotatable crank arm and a
link mechanism connecting said crank arm to
said blades, said mechanism being operable dur-
ing a closing operation in one continuous move-
ment of said crank arm to swing said switch
member so as to position the ends of said blades
In the space between said contacts and to then
move both blades longitudinally and laterally
with respect to said rod to force the ends of said
blades into pressure engagement with said con-
tacts with a wiping contact action, and operable
during an opening operation in one continuous
movement of said crank arm to move said blades
longitudinally and laterally with respect to said
rod so as to remove the Dressure engagement of
said blades with said contacts and to then swing
the blades to open position away from said jaw
members.

7. In an electric switch, a pair of spaced jaw

.members, each provided with g pair of spaced

opposed contacts, a movable switch member com-
prising a rod pivoted to one of said jaw members
for swinging movement into and out of engage-
ment with the other jaw member, a pair of par-
allel switch blades disposed on opposite sides of
said rod and each connected to said rod for move-
ment therewith by a pair of links which permit
limited Iongitudinal and lateral movement of
each blade relative to said rod, actuating mech-
anism comprising g rotatable crank arm and a
link mechanism connecting said crank arm to
said blades, said mechanism being operable dur-
ing a closing operation in one continuous move-
ment of said crank arm to swing sald switch mem-
ber so as to position the ends of said blades in
the space between said contacts and to then move
both blades longitudinally and laterally with re-
spect to said rod to force the ends of said blades
into pressure engagement with said contacts with
a wiping contact action, and operable during an
opening operation in one continuous movement
of said crank arm to move said blades longitudi-
nally and laterally with respect to said rod so as
to remove the pressure engagement of said blades
with said contacts and to then swing the blades to
open position away from said jaw members, said
contacts having parailel sharp edges for engag-
ing said blades to provide a plurality of line
contacts between said blades and said contacts
when the switch is closed.

8. In an electric switeh, a pair of spaced jaw
members, each provided with a pair of spaced
opposed contacts a movable switch member com-
prising a rod pivoted to one of said jaw members
for swinging movement into and out of engage-
ment with the other jaw member, a pair of par-
allel switch blades disposed on opposite sides of
said rod and each connected to said rod for move-
ment therewith by a pair of links which permit
limited longitudinajl and lateral movement of
each blade relative to said rod, actuating mech-
anism comprising g rotatable crank arm and a
link mechanism connecting said crank arm to
said blades, said mechanism being operable dur-
ing a closing operation in one continuous move-
ment of said crank arm to swing s aid switch
member so as to position the ends of said blades
in the space between said contacts and to then
move both blades longitudinally and laterally
with respect to said rod to force the ends of said
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blades into pressure engagement with sald con-
tacts with a wiping contact action, and operable
during an opening operation in one continuous
movement of said crank arm to move said blades
longitudinally and laterally with respect to said
rod so as to remove the pressure engagement of
said blades with said contacts and to then swing
the blades to open position away from said jaw
members, said link mechanism forming a toggle
which is collapsed in the open position of the
switeh and which is in toggle in the closed posi-
tion of the switch to hold said switch closed.

9, In an electric switch, a pair of spaced jaw
members each provided with a pair of spring
biased spaced contacts, a movable switch member
comprising a rod pivoted to one of said jaw mem-
bers for swinging movement into and out of en-
gagement with the other jaw member, a pair
of parallel channel bars disposed on opposite sides
of said rod with their edges facing each other,
each bar being connected to said rod for move-
ment therewith by a pair of spaced links pivot-
ally connected at their one end to said rod and
at their other ends to said bar, said links permit-
ting limited longitudinal and lateral movement

of said bars relative to said rod, actuating means’

for said switch member operable in one continu-
ous movement during a closing operation for
swinging said switch member so as to position
the ends of said bars in the space between said
contacts, and for then moving both bars longi-
tudinally and laterally with respect to said rod
to force the webs of said bars into pressure en-
gagement with said contacts with a wiping con-
tact action, and operable during an opening op-
eration in one continuous movement for moving
said bars longitudinally and laterally with re-

spect to said rod to disengage the bars from said

5

contacts with a wiping action and for then swing-
ing said switch member o the open circuib posi-
tion away from said jaw members.

10. In an electric switch, a pair of spaced jaw
members each provided with a pair of spring
biased spaced contacts, a movable switch mem-
ber comprising a rod pivoted to one of said jaw
members for swinging movement into and out
of engagement with the other jaw member, a pair
of parallel channel bars disposed on opposite sides
of said rod with their edges facing each other,
each bar being connected to said rod for move-
ment therewith by a pair of spaced links pivob-
ally connected at their one end to said rod and
at their other ends to said bar, said links per-
mitting limited longitudinal and lateral move-
ment of said bars relative to said rod, actuating
means for said switch member operable in one
continuous movement during a closing operation
for swinging said switch member so as to posi-
tion the ends of said bars in the space between
said contacts, and for then moving both bars
longitudinally and laterally with respect to said
rod to force the webs of said bars into pressure
engagement with said contacts with a wiping con-
tact action, and operable during an opening op-
eration in one continuous movement for moving
said bars longitudinally and laterally with re-
spect to said rod to disengage the bars from said
contacts with a wiping action and for then swing-
ing said switch member to the open circuit posi-
tion away from said jaw members, said contacts
having parallel sharp edges for engaging the
webs of said channel bars to provide a plurality of
high pressure line contacts between said bars
and said contacts. .

HERBERT J. CRABBS.

10

15

20

25

30

36



