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(57) Abstract: A transmission assembly (100) is for an
electrical switching apparatus (2). The electrical switching
apparatus includes a housing (4), a mount (6), at least one
charging mechanism (8, 10), and a pair of separable con-
tacts (12). The transmission assembly has a drive as-
sembly (102) and a transfer assembly (152). The drive as-
sembly includes a rotary driving member (104), a stored
energy mechanism (110), and a linear driving member
(108) partially extending into the stored energy mechan-
ism and being coupled to the rotary driving member. The
transfer assembly cooperates with the drive assembly and
the separable contacts and includes a sliding transter com-
ponent (160). The transmission assembly moves between
a LOADED OPEN position, an UNLOADED CLOSED
position, a LOADED CLOSED position, and an UN-
LOADED OPEN position. When the transmission as-
sembly moves from the LOADED OPEN position to the
UNLOADED CLOSED position, the linear driving mem-
ber drives the sliding transfer component in a generally
linear direction (109), thereby closing the separable con-
tacts.
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ELECTRICAL SWITCHING APPARATUS AND
TRANSMISSION ASSEMBLY THEREFOR

CROSS-REFERENCE TO RELATED APPLICATION

This application claims priovity from and claims the benefit of U8
Patent Application Serial No. 14/518,059, filed October 20, 2014, which s

incorporated by reference herem.

BACKGROUND

Field

The disclosed concept pertains generally to electrical swiiching
apparatus and, more particularly, to electrical switching apparatus such as for
example, circult breakers. The disclosed concept also pertamns o transmission
assemblies for electrical switching apparatus.

Backeround Information

Electrical switching apparatus, such as circuit breakers, provide
protection for electrical systems from electnical fault conditions sach as, for example,
current overloads, short circuits, abnormal voltage and other fault conditions.
Tpically, circutt breakers include an operating mechanism which opens electrical
contact assemblies to interrupt the flow of current through the conductors of an
electrical system in response to such fault conditions as detected, for example, by a
trip unit.

The operating mechanism of some medium voltage circuit breakers,
for example, typically includes a cam assembly that allows the electrical contacts to
open and close. The individual cams are expensive and difficult to manufacture.
Additionally, the cam assembly requires significant labor time to assemble.

There is thus room for unprovement in electrical switching apparatus

and in transnassion assemblies therefor,

SUMMARY
These needs and others are met by embodiments of the disclosed

concept wherein a transmussion assembly s provided which among other benefits,
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seonomically and efficiently allows a pair of separable contacts of an elecirical
swiching apparatus to be opened and closed.

In accordance with one aspect of the disclosed concept, a transmission
assembly for an electrical switching apparatus s provided. The electrical switching
apparatus includes a housing, a mount coupled to the housing, at least one charging
mechanism coupled to the mount., and a pair of separable contacts disposed withmn the
housmg. The transmission assembly comprises: a drive assembly comprising: a
rotary driving member structured to be coupled to the charging mechanism, a stored
energy mechanism, and a linear driving member partially extending iato the stored
energy mechanism and being coupled to the rotary driving member, a transfer
assembly cooperating with the drive assembly and stroctured to cooperate with the
separable contacts, the transfer asserably comprising a sliding transfer component
structured to be disposed on the mount. The transmussion assembly 18 structured to
move between a LOADED QPEN position, an UNLOADED CLOSED position, a
LOADED CLOSED position, and an UNLOADED OPEN position. When the
transnission assembly moves from the LOADED OPEN position to the UNLOADED
CLOSED paosition, the linear driving member drives the sliding transfer component in
a generally Hnear divection, thereby closing the separable contacts.

As another aspect of the disclosed concept, an electrical switching
apparatus is provided. The electrical switching apparatus comprises: a housing: a
mount coupled to the housing; at least one charging mechanism coupled to the mount;
a palr of separable contacts disposed within the housing, and a transmission assembly
comprising: a drive assembly comprising: a rotary dviving member coupled to the
charging mechanism, a stored energy mechanism, and a inear driving member
partially extending into the stored energy mechamsm and being coupled to the rotary
driving member, a transfer assembly cooperating with each of the drive assembly and
the separable contacts, the transfer assembly comprising a shiding transfer component
disposed on the movnt. The transmission assembly 1s structured to move betweesn a
LOADED OPEN positien, an UNLOADED CLOSED position, a LOADED
CLOSED position, and an UNLOADED OPEN posttion. When the transnussion
assembly moves from the LOADED OPEN position to the UNLOADED CLOSED
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position, the hnear driving member duives the shiding transfer component in a

generally linear direction, thereby closing the separable contacts.

BRIEF DESCRIPTION OF THE DRAWINGS

A full understanding of the disclosed concept can be gained from the
followmg description of the preferred embodiments when read in conjunction with the
accompanying drawings in which:

Figure 1 1s a simphfied view of an electrical swiiching apparatus, and a
portion of a transmission assembly therefor, in accordance with an embodiment of the
disclosed concept;

Figure 218 a front wsometric view of a portion of the electrical switching
apparatus and transmission assembly therefor of Figure 1]

Frgure 3 1s a side elevation view of the electrical switching apparatus and
transnuission assembly therefor, showing the transmission assembly in the LOADED
OPEN position;

Figure 3A is an enlarged view of a portion of the electrical switching
apparatus and transovssion assembly therefor of Figure 3;

Figure 4 15 a side elevation view of the electrical switehing apparatus and
transmission assembly therefor, showing the transmission assembly i the UNLOADED
CLOSED position;

Figure 5 is a side elevation view of the electrical switching apparatus and
transmission assembly therefor, showing the transmmission assembly in the LOADED
CLOSED position;

Figare 6 1s a side elevation view of the electrical switching apparatus and
transmission assembly therefor, showing the transmission assembly in the UNLOADED
OPEN position; and

Figure 7 1s a front 1sometric view of a portion of the electrical switching
apparatus of Figure 1, shown with a portion of the mount removed 10 show hudden

siructures.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

As employed herein, the term “mumber™ shall mean one or an mteger

greater than one (4. a plurality).

As emploved herein, the statement that two or more parts are
“connected” or “coupled” together shall mean that the parts are jomed touether sither
directly or joined through one or more intermediate parts.

As emploved herem, the statement that two or more parts or
components “engage” one another shall mean that the parts touch andfor exert a force
against one another either directly or through one or more intermediate parts of
components.

Figare I shows an electrical switching apparatus (e.g., withowt
hmitation, mediunt voltgge vacuam circuit bregker 2 in accordance with a non-
hmiting embodiment of the disclosed concept. In the example of Figure 1, the circnit
breaker 2 includes a housing 4 (shown in simplified form in phantom hine drawing), a
meunt 6 coupled to the housing 4, a charging mechanism (e.g., without limitation,
motor 8) coupled to the mount 6, and a transmission assembly 100, The circuit
breaker 2 may also inclode a manual charging mechanism 10 in addition to the motor
8, as shown in Figure 2. As will be discussed herembelow, the circuit breaker 2
further includes a pair of separable contacts 12 (Figures 3, 4, § and 6). Among other
benefits, the disclosed transnission assembly 100 efficiently and economically allows
the separable contacts 12 to be opened and closed.

Referring to Figure 3, the transntission assembly 100 includes a drive
assemibly 102 and a transfer assembly 1520 The drive assembly 102 cooperates with
the charging mechanisms 8,16 (Figwre 2) and the transter assembly 152, The transfer
assembly 152 cooperates with the drive assembly 102 and the separable contacts 12,
The drive assembly 102 has a rotary drwving member 104 and a number of linear
driving members 106,108 (two are shown} coupled to the rotary driving member 104
It will be appreciated that the rotary driving member 104 13 further coupled to the
meotor § and the manual charging mechanism 10. The drive assembly 102 also
includes & control member 107 that is coupled to the mount é and cooperates with the

finear driving member 108, Additionally, the drive assembly 102 has a stored energy
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mechanism {o.g., without Hmitation, compression spring 110}, Bach of the linear
driving members 106,108 at least partially extends mnto the spring 110, as shown.

The transfer asserobly 152 includes a sliding transfer component 160
and a linkage assembly 170, The shiding transfer component 160 cooperates with
each of the drive assembly 102 and the linkage assembly 170, Furthermore, the
finkage assembly 170 cooperates with the separable contacts 12, As seen, the linkage
assembly 170 has a number of rotary link members 171,174 (two are shown)and a
mamber of coupling hink members 177,178 (two are shown). The rotary link members
171,174 and the coupling link member 178 have respective end portions
172,173.175,176, and 179,180, The end portion 172 of the rotary hnk member 171 is
structured to engage the siidiug transfer component 160, and the coupling hink
member 177 couples the end portion 173 of the rotary hink member 171 to the end
portion 175 of the rotary hnk member 174, Addinonally, the end portion 179 of the
coupling link member 178 is coupled 1o the end portion 176 of the rotary link member
174, and the end portion 180 of the coupling link member 178 is coupled to the
separable comacts 12

As seen in the entarged view of Figere 34, the sliding transfer
component 16 has a pumber of base edges 161,162 and a number of shiding edges
163,165, which are located between the base edges 161,162, The base edge 1611
spaced from and parallel to the base edge 162, The sliding edge 163 s disposed
opposite and spaced from the sliding edge 165, The sliding transfer component 160
further includes a connecting edge 164 connecting the shiding edge 163 to the base
adge 162, In the example shown and described herein, the sliding edge 165 has a
curved portion 166 and a linear portion 167,

Referring again to Figure 3, the transfer assembly 132 includes a base
assembly 200 coupled to the mount 6. The base assembly 200 has a base component
202 coupled to the mount 6. The base component 202 has an elongated hinear slot
203, The shding transfer component 160 is located in the elongated hnear slot 203, It
will be appreciated that Figures 3 and 3A show the transmission assembly 180 ma
LOADED OPEN position corresponding to the linkage assembly 170 beingin a
RETRACTED position,
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in operation, the control member 107 s confipured 1o be actusied (e g,
without imitation, by a manual push botton (not shown) located on the circalt breaker
2). Upon being actuated, the coutrol member 107 releases the Hnear deiving member
108 and the spring 110. When this happens, the rotary driving member 104 rotates
and the linear driving members 106,108 move in a generally linear direction 109 in
order to drive the shding transfer component 160. As the sliding transfer component
160 begms to move, the sliding transfer component 160 slhides within the slot 203 and
the transmission assembly 100 moves from the LOADED OPEN position (Figure 3)
to an UNLOADED CLOSED position {Figure 4), thereby closing the separable
contacts 12,

Referring to Figares 3 and 4, 1t will be appreciated that when the
fransnussion gssembly 100 moves from the LOADED OPEN position {Figure 3) to
the UNLOADED CLOSED position (Figure 4}, the linkage assembly 170 moves from
the RETRACTED position {(Figure 3) to an EXTENDED position {Figare 4},
Furthermore, when the transmission assembly 108 moves from the LOADED OPEN
hink member 178 moves i a direction 181 geverally opposite and paralle 1o the
direction 109, Additionally, the end portion 172 of the rotary link member 171 slides
from the curved portion 166 of the shding transfer component 160 to the linear
portion 167 of the shiding transfer component 160, In this manner, the transmission
assembly 100 efficiently allows the spring 110 1o cause the separable contacts 12 1o
be closed. Accordingly, among other benefits, the disclosed transmission assembly
100 elininates cam assemblies regoired by the prior an and, therefore, is significantly
fess expensive and easier to manufacture than traditional transmission assemblies {not
shown),

Referting to Figures 4 and 3, the transnussion assembly 100 also
includes a LOADED CLOSED position (Figure 53, When the transinission assembly
100 moves from the UNLOADED CLOSED position (Figure 4) to the LOADED
CLOR
sliding transfer component 160, The LOADED CLOSED position (Figure 3) is the

20 position (Figure §), the inear driving member 108 moves away from the

position of the transmission assembly 100 when the circuit breaker 2 operational.
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Continuing to refer to Figore 5, the transter assembly 152 further
inclndes a rotary shaft component 184 and a hatchet component 186 coupled to the
rotary shaft component 184, The rotary shaft component 184 15 coupled to the mount
& of the circnit breaker 2. The hatchet component 186 engages the shiding edge 163
of the sliding wansfer component 160, Additionally, the wansfer assembly 152 hasa
contact spring 188 and an opening spring 190 that are each coupled to the rotary fnk
member 174, As seen, the contact spring 188 is further coupled to the separable
contacts 12 and the opening spring 190 is coupled to the mount 6.

Referring to Figures 5 and 6, the transmission assembly 100 alse
includes an UNLOADED OPEN position {(Figure 6). When the transmission
assembly 100 moves from the LOADED CLOSED position {Figare 8 to the
UNLOADED OPEN position (Figure 6}, the contact spring 188 and the opering
spring 190 each release energy, thereby allowing the linkage assembly 172 o move
from the EXTENDED position to the RETRACTED position. Furthermore, the
shiding transfer component 160 is advantageously structured to tilt, such that the end
portion 172 of the votary link member 171 is able to slide on the lingar portion 167 of
the sliding edge 165, rather than being obstracted by a fixed shiding transfer
component 16, When the transimission assembly 100 moves from the LOADED
CLOSED position (Figure 5) to the UNLOADED OPEN position {Figure ), the
rotary shaft component |84 rotates and the hatchet component 186 slides on the
sliding edge 163 of the sliding transfer component 160, In this manner, the
transmission assembly 100 advantageously allows the separable contacts 12 to be
opened.

As seen in Figure 7, the base assembly 200 further includes a locking
component 204 coupled o the base component 202, When the transmyission assembly
100 moves from the LOADED OPEN position (Figure 3) fo the UNLOADED
CLOSED position (Figure 4), the linear driving member 108 diives the shiding
transfer component 16010 a DRIVEN position. When the transnuission assembly 100
ts i the UNLOADED CLOSED position (Figure 4), the locking eomponent 204
advantageously mamtains the shding transfer component 160 i the DRIVEN
position. In this manner, the locking component 204 provides a suitable mechanism

for the shding trauster component 160 to keep the separable contacts 12 closed.
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Continuing to refer to Figore 7, the civcwt breaker 2 further includes a
reset spring 14 that s coupled to the linear driving member 108 and the and the
shiding transfer component 160, When the transmission asserubly 100 moves from
the UNLOADED OPEN position (Figure 6} to the LOADED OPEN position (Figure
3), the reset spring 14 advantageously enables the sliding transfer component 160, the
hatchet member 186, and the rotary shaft component 184 to move to the position
shown i Figure 3. {n this manner, the cirewt breaker 2 1s reset and ready for the
separable comtacts 12 to be closed.

Accordingly, it will be appreciated that the disclosed concept provides
for an improved {e.g., without limitation, less expensive, easter to manufacture)
electrical switching apparatus {e.g., without limitation, mediom voltage vacaum
crrewit breaker 23, and transmission assembly 100 therefor, which among other
benefits, provides an improved mechanism to allow a pair of separable contacts 12 to
be opened and closed.

Additionally, although the disclosed concept has been described in
association with the sliding transfer component 160 having the base edges 161,162
and the sliding edges 163,163, it will be appreciated that a sliding transter component
(not shown} miay have any suitable alternative shape and/or configuration in order to
perfonm the desired function of allowing the linear driving member 108 1o cooperate
with the linkage assembly 170 to open and close the separable contacts 12 in a similar
manner as described herein. Furthermore, it is within the scope of the disclosed
concept for a Hinkage assembly (not showa) to have any suitable altemative number
and/or configuration of ok members (not shown) in order to perform the desired
function of allowing the shiding transfer component 160 to cooperate with the
separable comacts 12.

While specific embodiments of the disclosed concept have been
described in detail, it will be appreciated by those skilled in the art that various
muodifications and alternatives to those details conld be developed mn light of the
overall teachings of the disclosure. Accordingly, the particular arvangements
disclosed are meant to be lustrative only and not hmiting as to the scope of the
disclosed concept which is to be given the full breadth of the claims appended and

any and all equivalents thereof.
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What s Claimed is:

1. A transmission assembly (100) for an electrical switching apparatas
{2}, said electnical switching apparatus comprising a housing (4), a mount (6} coupled
to said housing, at feast one charging mechanism (8, 10) coupled to said mount, and a
pair of separable contacts {12) disposed within said housing, said transmission
assembly comprising:

a drive assembly (102} comprising:

a rotary driving member (104) structured to be coupled to said
at {zast one charging mechanisn,

a stored energy mechamsm {110}, and

a hinear driving member {108} partially extending into said
stored energy mechanisa and being coupled to said rotary driving member,

a transfer assembly {152 cooperating with said drive assembly and
structured to cooperate with said separable contacts, said transfer assembly
comprising a shding transfer component (160} structured to be disposed on said
MO,

wherein said transmission assembly is structured to move between a
LOADED OPEN position, an UNLOADED CLOSED position, a LOADED
CLOSED position, and an UNLOADED OPEN position, and

wherein, when said transmission assembly moves from the LOADED
QPEN position to the UNLOADED CLOSED position, said linear driving member
drives said sliding transfer component in a generally Unear divection (109}, thereby

closing said separable contacts.

2. The transmission assembly (100} of Claim | wherein said transfer
assembly {132) further comprises a limkage assembly {170); wheremn said hinkage
assembly cooperates with said shding transfer compenent (160) and 1s structured to
cooperate with said separable contacts (12); and wherein, when said transmission
assembly moves from the LOADED QPEN position to the UNLOADED CLOSED
position, said linkage assembly moves from a RETRACTED position to an

EXTENDED position, thereby closing said separable contacts.
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3 The transmission assembly (100) of Claim 2 wheren said hinkage
asserably (170} comprises a first conpling tink member (177), a second coupling hink
mietnber {178}, a first rotary huk member (171}, and a second rotary Hok member
{174}, wherein each of said second coupling link member, said first rotary hink
member, and said second rotary link member has a first end portion (179,172,175}
and a second end portion (180,173,176}; wherein the first end portion of said first
rotary link member is structured to engage sad sliding transfer component (160};
wherein said first coupling link member couples the second end portion of said first
rotary link member to the first end portion of said second rotary link member; wherein
the second end portion of said second rotary tink member 18 coupled to the first end
portion of said second coupling link member; and wherein the second end portion of
said second coupling hok member is structured to be conpled to satd separable

contacts {12).

4, The transmission assembly {160) of Claim 3 wherein, when said
transnission assembly moves from the LOADED OPEN position to the UNLOADED
CLOSED position, said linear driving member {108) moves m a first direction (109);
and wherein, when said hnkage assembly {170} moves from the RETRACTED
position to the EXTENDED position, said second coupling hink member {178) moves

in a second direction (181} generally parallel and opposite the first divection (109).

5. The wransnyission assembly (100) of Clam 3 wheremn said sliding
transfer component (160) comprises a first base edge (161), a second base edge (162),

a first shiding edge {163}, and a second shiding edge (163); wherein the first base ed

g"‘
is parallel to and spaced from the second base edge; wherein the first shiding edge is
opposite and spaced from the second sliding edge; wherem each of the first sliding
edge and the second sliding edge is located between the first base edge and the second
base edge; wherein the fivst shiding edge comprises a curved portion (166) and a hnear
portion {167); and wherein, when said transmission assembly moves from the
LOADED OPEN position to the UNLOADED CLOSED position, the first end
portion (172} of said first rotary link member (171} slides on the first sliding edge

from the curved portion to the linear portion.
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8. The transmission assembly (100) of Claim S wherein said transfer
assembly {152} further comprises a votary shaft component {184} and a hatchet
component {186) coupled to said rotary shaft conyponent; wherein said rotary shaft
component 1s structured to be coupled to said nwount {6); wherein said hatchet
component engages the second sliding edge (163} of said shiding transfer component
{160}; and wherein, when said transmission assembly moves from the LOADED
CLOSED position to the UNLOADED OPEN position, said rotary shaft component
rotates and said hatchet component slides on the second shiding edge of said sliding

transter component.

7. The transmussion assembly (100} of Clatm 3 wherein, whea sawd
transoussion assembly moves from the UNLOADED CLOSED positiion to the
LOADED CLOSED position, said Hnear driving member {108) moves away from

said shding transfer component (160},

8. The transmission assembly (100) of Claim 7 wherein said transfer
assembly {132} further comprises an opening spring (190} and a contact spring (188);
wherein said opening spring is coupled to said second rotary link member (174) and is
structured to be coupled to said mount (6); wherein said contact spring is coupled to
said second coupling link member (178) and is structured to be coupled to said
separable contacts {12); and wherein, when saud transmission assembly moves from
the LOADED CLOSED position to the UNLOQADED OPEN position, each of said

openming spring and said contact spring releases energy.

9. The transmiission assembly (100) of Claim 7 wherein, when said
transmission assembly moves from the LOADED CLOSED position to the
UNLOADED OPEN position, said linkage assembly (170) moves from the
EXTENDED position to the RETRACTED position.

10, The ransmission assembly {100} of Clamm 1 wherem said transfer

assembly (152) further comprises a base assembly (200) comprising a base
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component {202}; wherein said base component 1s structured 1o be coupled to said
mont {6); wherein said base component has an elongated Hnear slot (203); and
wherein, when said transmussion assembly moves from the LOADED QPEN position
to the UNLOADED CLOSED position, said sliding transfer component (160) slides

within the slot.

b1, The transmission assenbly {100} of Claim 10 wherein said shiding
transfer component (160} has a DRIVEN position; wherein, when said transmussion
assembly moves from the LOADED OPEN position to the UNLOADED CLOSED
position, said linear driving member (108) drives said shiding transfer component to
the DRIVEN position; wherein said base assembly (200} further comprises a locking
component {204 conpled to said base component; and wherein, when sawd
transoussion assembly 15 in the UNLOADED CLOSED position, said locking

component maintains said sliding transfer component in the DRIVEN position.

12, The transmission assembly (100} of Claim 1 wherein said drive
assembly {102} further comprises a control member (107) cooperating with said linear
driving member (108); wherein said control member is stractured fo be coupled to
said mount (6); and wherein said control member is structured to release said lnear
driving member, thereby moving said transmission assembly from the LOADED

QPEN position to the UNLOADED CLOSED position,

13, Aup elecirical switching apparatus {2) comprising:
a housing {4};
a mount {6} coupled to said housing;
at {east one charging mechanism (8,10) coupled to said mount;
a pair of separable contacts (12} disposed within said housing, and
a transmission assembly {100) comprising:

a drive assembly {102} according to any of Claims 1-12.

14, The electrical switching apparatus (2) of Claimy 13 wherein said shiding

transfer component {160) has a DRIVEN position; wherein, when said transmission
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assemnbly (100} moves from the LOADED OPEN position to the UNLOADED
CLOSED position, said hinear driving member (108} drives said sliding transfer
component 1o the DRIVEN position; wherem said transfer assembly further comprises
a base assembly £200) comprising a base component {202) and a locking component
(204} coupled to said base component; wherain said base component is coupled to
said mount (6}; wherein said base component has an elongated linear slot (203 );
wherein, when said transmission assembly moves from the LOADED OPEN pesition
to the UNLOADED CLOSED position, said shiding transfer component stides within
the slot; and wherein, when said transmission assembly 1s in the UNLOADED
CLOSED position, said locking component mamitains said sliding transfer component

in the DRIVEN position.

1S, The electrical switching apparatus (2) of Claym 3 wherem said
electrical switching apparatus is a medium voltage vacuum circuit breaker (2);
wherein said at least one charging mechanism (8,10} s selected from the group
consisting of a manual charging mechanism (10) and a motor (8); wherein said drive
assembly {102} further comprises another linear driving member (106} extending into
said stored energy mechamism (110) and coupling said hnear driving member {108) to
said rotary driving member (104); and wherein said stored energy mechanism (110} is

a compression spring (110).
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