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PATENT OFFICE.

HENRY G. FRENCH, OF ‘SCHENECTADY,»NEW‘YORK,' ASSIGNOR TO GENERAL ELECTﬁIC
. - . COMPANY, A CORPORATION OF NEW YORK. ) '

- ELECTRIC SWITCHING APPARATUS.

Application filed December 27, 1921. ‘Serial No. 524,844,

My invention relates to improvements in-

electric switching apparatus and an object
of my invention is to provide an improved
arrangement of switching apparatus which
is particularly adapted for enclosed unit

panel construction and arranged to provide

safety for apparatus and operator and acces-
sibility for inspection and repairs. Another
_object of my invention is to provide a unit
panel type of switching apparatus which
provides simplicity .and flexibility in con-
struction and installation and which also
provides for extensions of service without
the necessity of disturbing or altering prior
installations. : '

My invention w.illlbe better understood

from the following description taken in con-
nection with the accompanying two ‘sheets
of drawings and 1ts scope will be pointed.out
in the appended claims. . :
Figure 1 is a side-elevation illustrating an
embodiment of my invention, the switching
apparatus being I position within a sup-
porting structure of which one side .is re-
moved for clearness; Fig. 2 is a front eleva-
tion of the embodiment of my invention il-
lustrated in Fig. 1, the front or panel of the
supporting structure being removed for
clearness; . Fig. 3 is a side elevation similar
to Fig. 1, but with the switching apparatus
withdrawn from the. supporting structure;

Fig. 4 is a side elevation of a modification

of the embodiment of my invention shown
in Fig. 1, and Fig. 5 is a side elevation simi-
lar to Fig. 4 but with the switching appara-
tus withdrawn from the supporting struc-
ture. . _ '
In the embodiments of my invention
shown in the different figures, a structure

or housing 1 which may be made up of plates

9 and angles 3 suitably fastened together
has mounted therein a terminal board 4.
The terminal board 4 is provided with ter-
minals 5, to which are secured bus-bars 6
running through the structure 1 through
openings in the sides thereof and also with
terminals 7 to which are connected the con-
ductors of a circuit 8 which is adapted to be
connected to the bus-bars 6. There may also
be mounted in the structure 1 in circuit with
one or more of the conductors 8, suitable
devices such as transformers 9 arranged to
be connected to meters, relays, ete., which
may be mounted on the front plate or panel
10 of the structure 1. . '

For operatively connecting the condﬁ'ctofs

8 to the bus-bars 6, there is provided an .

clectric switching device or circuit breaker
11 which is here shown as of the type hav-
ing cooperating fixed and movable contacts

12 and 18, respectively, separable in an insu- .

lating fluid such as oil. The switching: de-
vice 11 is supported in the structure 1 so as
to be movable into and out of the structure
in a manner hereinafter more fully de-
scribed.  Preferably the fixed contacts 12 of
the switching device 11 are connected by
leads 14 to terminals 15 mounted on a ter-
minal board 16 mounted to move with the
switching device 11, the terminals 15 being

60

provided with contact jaws or clips 17 ar-

ranged to register with and engage fixed
studs or contacis 18 on the terminals 5 and
7. It is obvious that by this means the
switching device 11 will be disconnected
from the bus-bars 6 and the conductors 8 on
moving the switching device 11 outwardly

from the structure 1 and connected on mov- .

ing the switching device 11 inwardly into
the structure 1. Also mounted in the strue-
ture 1 is a fixed barrier'19 provided with
apertures through which the contact clips

80

17 iay pass to engage the contacts 18.. The

barrier 19 thus acts to render the contaets
18 inaccessible when the switching device 11
is moved or swung out into the position

shown in Figs. 8 and 5. In this manner the

danger-of the operator coming into contact
with' current carrying members such as the
confacts 18 connected to the bus-bars 6 is
practically eliminated.

With the arrangement so far described, it
is obvious that any number of the structuies
1 equipped as shown may be arranged for
example side by side  with the bus-bars 6

running through all of them. These units

may be mounted on a wall or any suitable

90

supporting framework in any suitable man- - '

ner, as for example; by bolts through holes
90 in the plate ‘and angle construction of

100

the structure 1, the number of independent .

switching units or switchboards thus ar-
ranged depending upon’ the number of cir-
cuits 8 it is desired to connect to the bus-
bars 6, each unit constituting a complete 1n-
dependent switchboard or unit panel for the

cirenit it is arranged to control. Moreover,

with a-unit panel construction of this type -
great simplicity and flexibility in construc-
tion and installation are provided and ex-
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tensions of service are conveniently possible
by the simple expedient of adding more
units as desired without the necessity of dis-
turbing or altering the prior installations.
Referring now in partticular to Figs. 1, 2
and 3, the switching device 11 is supported
for movement into and out of the structure
1 by a linkage mechanism comprising links
21 arranged on opposite sides of the switch-
ing device 11 and preferably mounted within
the structure 1. Each of the links 21 has the
same length between fixed pivotal points 22
within the structure 1 and pivetal points 23

Py

where the links 21 are connected to the sup--

porting members 24 of the switching device
11. The pivotal points 22 and 23 are ar-
ranged so that the links 21 are substantially
parallel i all positions thus insuring the cor-
rect alignment of the switching device 11 as
it 15 moved into and out of the structure 1.
Connected preferably to the.rear links 21
and the structure 1 are energy storing means
such as springs 25 which' during the out-
ward movement of the switching device 11
are operative to insure a uniform movement
and absorb shocks and to store energy for as-
sisting- the inward movement of the switch-
ing device 11.

It will be evident that with the linkage
mechanism above described, the path of
movement of the switching device 11 into
and out of the structure 1, or the path of
any point thereof such as the rear pivotal
point 23 is substantially an arc of a circle
whose radius is equal to the length of one
of the links 21, this path being shown for ex-
ample by the broken line 26, Fig. 3. Ob-
viously, the shorter the length of the links
21 the greater will be the extent of vertical
movement of the -switching device 11 in its
outward and inward movements and the
areater the effort necessary to make these
movements. Furthermore the farther the
switching device travels in its outward move-
ment the more conveniently accessible it be-
comes, but this also means a greater extent
of vertical movement. For s given-outward
movement of the switching device 11, the
extent of vertical movement can of course
be decreased by lengthening the links 21,
but this means increasing the size of the
structure 1 for this purpose only and it is
therefore not an economical way of obtain-
ing the desired movement. '

Accordingly, I provide means shown in
Figs. 4 and 5 whereby the extent of ver-
tical movement is decreased and at the same
time the extent of outward movement of

- the breaker is increased to provide more

G0

convenience in accessibility. ~This means

comprises’ a.linkage mechanism supporting
the switching device 11 whereby the path of
movement of the same, although somewhat
arcuate is very flat, being in fact substantial-
ly rectilinear so that the vertical movement

1,614,115

of the switching device 11 is r~duced to a
minimum. : ,

This linkage mechanism comprises a plu-
rality of links arranged on opposite sides of

the switching device 11 and preferably with- 7

in the structure 1. Links 27 and 28 are con-
nected to the switching device 11 at the piv-
otal points 23 of the supporting members
24; the links 28 have an odditional arm 29
rigidly related -thereto, preferably at right
angles. The links 27 and 28 are connected at
their lower ends by parvalleling links 30 at
pivotal points 81. The lengths of the links
27, 28 are cqual and the length of the par-
alleling links 30 between the pivotal points
8l is the same as the distance between the
pivotal points 23. Consequently, the links
27, 28 will be cubstantially parallel in all
positions thus insuring the correct alignment
of the switching device 11 as it is moved into
and out of the structure 1. The pivotal
points 31 are connected to the structure 1 by
the links 32 at fixed pivotal points 25 and
the arms 29 of the links 28 are preferably
provided with rollers 34 arranged to bear
upon and voll over a supporting member or
track 35 of the structure 1 as the switch-
ing device 11 is moved into and out of the
structure.  With this arrangement it is ob-
obvious that as the switching device 11 is
moved outward from the position shown in
Fig. 4 to that shown in IMig. 5 the pivotal
points 31 revolve about the. fixed pivotal
points 33 as the roller 34 moves over the sup-
ports 33, thereby varying the distance be-
tween the line of the pivotal points 81 or
paralleling links 30 and the support- 35.
There is therefore imparted to the links 97
and 28 a motion of rotation and trans-
lation such that any point on the switching
device such as pivotal point 23 travels in a
very flat arenate path as shown by the broken
line 56, Itig. 5, so that the movement of the
switching deviee 11 is substantially reci-
linear and a minimum of effort is required
as it is not necessary to raise the device
through any appreciable height. The flat-
ness of the arcuate path or its approach to
a substantially rectilinear path is governed
by cuitably proportioning the lengths of the
tie links 82 and the arm 29 of links 28. Con-
nected preferably to the rear tie links 82
and the structure 1 are energy storing means
such as springs 87 which during the out-
ward movement of the switching device 11
are operative to insure a uniform movement
and absorb shocks and to store energy for as-
sisting in the inward movement of the
switching deviee 11. ‘

Referring again to all the figures, there is
mounted to move with the switching device

11 upon the actuation of the linkage mecha-

nism a panel 10 which is provided with suit-
able handles 38 to facilitate the operation

of moving the switching device 11 into and
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~out of the structure 1. In order to limit the
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extent of outward movement of the switch-
ing device 11 lugs or stops 39 preferably se-
cured to the supporting members 24 are ar-
ranged to engage the front levers 21 of Figs.
1, 2 and 3 or the front levers o7 of Figs. 4
and 5 upon a predetermined outward move-
ment of the switching device 11.

To prevent outward movement -of the
switching device 11 while the contacts 12
and 13 thereof are in the circuit closed posi-
tion. which” would interrupt the circuit 8
through contact jaws 17 and contacts 18
which are not ordinarily designed so to func-
tion and also to hold or lock the switching
device 11 within the' structure -1, there is
provided a locking arrangement comprising
a shaft 40 journaled in the supporting mem-
bers 24 and also preferably acting as the
pivotal supports 23 of the front links 21 of
Figs. 1, 2 and 3 or the links 27 of Figs. 4
and 5. Mounted on the shaft 40 to turn
therewith and preferably near the ends there-
of are locking links 41 provided at one end
with studs or projections 42 arranged to
engage catches-or stops such as plates 43
suitably supported by or mounted on the

structure 1. The shaft 40 is provided pref-

erably intermediate its bearings with a
double arm lever or béll crank 44 whereby

_the shaft 40 may be turned to move the studs
492 out of engagement with the catches 43,

one arm 44 of the crank being provided with

‘a handle 45 for this purpose. The other arm

46 of the crank 44 is arranged to be engaged
by a part of the contact operating mecha-
nism of the switching device 11 when the

contacts 12—13 are in the circuit closed posi-

tion as, for example, the movable.contact op-
erating arm 47. Thus when the switching

device 11 is within the structure 1 as shown.

in Figs. 1 and 4 and the cortacts 12—13 are
in the cireuit closed position, the contact op-
erating arm 47 prevents movement of the

arm 46 of the crank 44 so that the shaft 40
eanmnot be turned to release the studs 42 from

the catches 43. Therefore, before the crank
44 ¢an be turned, the contacts 12—13 must
e placed in the circuit opened position by
actuating the contact operating mechanism
of the switching device 11 either by electro-

_vesponsive devices or a hand lever 48 in a
“manner well known to the art. “This causes

the operating arm 47 to drop down far

enough to permit the shaft 40 to be turned

<0 as to release the studs 42 from the catches
43, see Figs. 3 and 5. Similarly, if the con-
tacts 19—13 of ,the switching device 11 are
in the cireunit closed position and the switch-
ine device is outside the structure 1, a com-
plete inward movement of the switching de-
vice 11 is impossible as the shaft 40 would
be in such a position relative to the crank
arm 46 that the studs 42 would butt against
the catches 43 swhich project outwardly far

3

enough to stop the inward movement of the

switehing ‘device 11 before the contact clips
17 touch the contacts 18. 1f it were not tor
this safety feature an operator could con-
nect the circuit 8-to the busses 6 through con-
tact jaws 17 and contacts 18 before locking
the switching device 11 in the housing 1 and
forgetting so to lock the device 11 whether
through carelessness; inadvertence or having -

his attention directed elsewhere, the device 1

might swing outwardly with the probability -
of drawing destructive arcs- at the contact
clips 17 and contacts 18, and similarly for
any irregilaritiés in the inward movement
causing a partial closing and subsequent
opening of the-contact clips 17 and contacts
18. Moreover, assuming that a complete in-
ward movement of the switching device 11
has been made, the contacts 12—13, being of
course in the circuit opened position, it is
impossible for the operator to move the con-
tacts into the circuit closed position without
first locking the 'switching device 11 in the
housing 1.

it is, therefore, impossible, for the operator to .Y
‘move the switching ~device 11 outwardly

without first moving the_contacts 12—13
thereof to the circuit opened position and it
is- also iinpossible to complete the inward
movement of the switching device 11 as long
as the contacts thereof are in the circuit
closed position and after having completed

vice it is impossible to move the contacts
thereof to circuit closing. position witheut

first locking the switching device in the.

structure. In order to prevent unauthorized
withdrawal of the switching device 11 from
the housing 1 there may be provided a.lock- .
ing means comprising a hook or-eye 49 prei-
erably secured to the panel 10 ad‘acent the
arm 44 of the operating crank and adapted
when the switching device 11 is locked with-
in the structure 1 to réceive a locking bar or
other device such as a padlock to prevent the
movement of the ¢crank 44 even though the

position which separates contacts 12 and 13.
What I claim as new and desire to secure

by Letters Patent of the United States, is,— !

1. Switching means for an electric. circuit
comprising a switch supporting structure, an

80O

With- the constructions shown, . -

00

the inward movement of the-switching de- -
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_operating’ handle 48 may be moved to_the

electric switching device provided with rela- -

tively movable cooperating contacts for con-
trolling said circuit, and a linkage. mecha- -
nism arranged to support said device and -
adapted to be operated to move the same
into and out of said structure in.a substan-
tially rectilinear path. i
9."In combination with a plurality of elec-
trie circuits, a switch supporting structure,

an electric switching device provided with

cooperating fixed and movable contacts. for
controlling said circuits, a linkage mecha-
nism arranged to, support said device and
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adapted to be operated to move the same into
and out of said structure, meéans for connect-

ing. said fixed contacts to said. circuits ar-.

ranged to be disconnected on the outward
movement of said device and connected on

- the inward movement of the same, means

10

" switching device comprising

235

10

for limiting the extent of outward movement
of said device, and means for locking said
wechanism to hold said device in said struc-
ture adapted-to be released when the con-
tacts of said device are in the circuit opened
position and arranged to prevent connecting
said connecting means on the inward move-
ment of said device when the contacts there-
of are in circuit closed position.

3. Switching means for electric cirenits
comprising a housing through the inte-
vior of which said circuits pass, an electric
cooperating
fixed and movable contacts, a ﬁnkage mecha-
nism arranged to support said device and
adapted to be operated to move the same into
and out of said housing, means for con-
neeting said fixed contacts to said circuits ar-
ranged. to be disconnected on the outward
movement of said device and connected on
the inward movement of the same, a panel
mounted to move with said device and adapt-
ed to form a part of said housing, means for
locking said mechanism to hold said devicein
said housing adapted to be released when the
contacts of caid device are in the. circuit
opened position, means for-limiting the ex:
tent of outward movement of said -device,
and means in which energy is stored during
the outward movement of the device acting
to absorb shocks during said outward move-
ment and to assist in the inward movement
of the device.

4. Switching means for electric circuits

comprising a switch supporting structure,
an electric switching device provided with
cooperating relatively movable centacts for
controlling said cireuits, a linkage mecha-
nism arranged to support said device and
adapted to be operated to move the same
into and out of sa1d structure, means for con-
neebing “said contacts to said cireuits ar-

. ranged to be disconnected on the ontward

b
<t
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movement of said device and conmected on
the inward movement of the same, means
for locking said device in-said structure
against outward movement therefrom while
said contacts are in the circuit closed posi-
tion, and means for limiting the outward
nmoveinent of said mechanism.

5. Switching means for electric circuits
comprising a housing through the interior
of which said circuits pass, an electric
switching device provided with relatively
movable cooperating contacts for controlling
said eircuits, a linkage mechanism mounted
in said housing and supporting said device

adapted to be operated to move the same into-

and out of said housing, a panel mounted to

1,614,115

move with said device and adapted to form
a part of said housing, means for connect-
ing said contacts to said circuits, and means
for locking said mechanism in said hous-
ing against outward movement thevefrom
while said contacts are in the circuit closed
position. )

. 6. In combination with a supply cireuit
and a load circuit, a housing through the.in-

terior of which said cireuits pass, a circuit

breaker for controlling said load circuit, a
linkage mechanism mounted in said housing
arranged to support said civeuit breaker and
adapted to be sperated to move the same into
and out of said housing, means for connect-
ing said cireuit breaker to said cirveuits ar-
ranged to be disconnected on the outward
movement of said breaker and connected on
the -Inward movement of the same, and
means for locking said mechanism in said
housing to hold said breaker therein adapted
to be released when the breaker is in the cir-
cuit opened position.

7. In combination:'with a supply circuit
and a load circuit, a housing through the in-
terior of which said circuits pass, an electric
switching device provided with relatively
movable cooperating contacts for control-
ling said load circuit, a linkage mechanism

arranged to support said device and adapted !

to be operated to move the same into and
out of said housing,
said contacts to said circuits arranged to he
connected on the inward movement of said
device and disconnected on the outward
movement of the same, and means for limit-
Ing the extent of said outward movement,
means for locking said mechanism to hold
sald device in said housing adapted to be
released when said contacts are in the.cir-
cuit opened position.

8. Switching means for an electric civcuit
comprising- a_switeh enclosing structure, a

‘switch including a receptacle containing in-
sulating fluid and having relatively movable

contacts immersed therein for controlling
said cireuit, and a linkage mechanism se-
cured to said switch and to said structure
for supporting said switch and permitting a
limited withdrawal of the switch from the
structure. ’

9. Switching means for an electric civeuit
comprising a stationdry supporting struc-
ture having a plurality of contacts, a mov-
able switch structure having a plurality of
contacts adapted in certain positions of said
switch structure to cooperate with said first
contacts, and a linkage mechanism pivoted

to said supporting structure and to said.

switch structure, said linkage mechanism
comprising a member having a shiftable
point of contact with said supporting struc-
ture whereby said-switeh sfructure iscaused
to move In a substantially rectilinear path.

10. Switching means for an electric cir-
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cuit comprising a stationary supporting
structure having a plurality of contacts, a
movable switeh strueture having a plural-
iy of contaets adapted n (mxhun positions
of said switch structure .to cooperate with
said first contacts, supporting medxamsm
for said switeh struetare comprising a plu-
rality of parallel links pive ‘Ll“\' connceted
with said supporting

a irack and one of sald

structure, said support-.

5

parallel links Tm\mu an extension thereon
provided with a roller for engaging satd
track, and encrgy absorbing means ‘\Ltuated
by an out\wul movement of said switeh
structure for abzorbing shock and for assist-
ing the veturn movement of said switch
st,mtur
In witness whereof, I have hereunfo set
my hand this 24th day of December, 1921,
HENRY G. BI\L\T(,H.
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