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Paﬁented Dec. 24, -1929

~ UNITED STATES

1,740,558

PATENT OFFICE

CHESTER D. AINSWORTH, OF WOLLASTON, MASSACHUSETTS, ASSIGNOR, BY MESNE
ASSIGNMENTS, TO: CONDIT-ELECTRICAL :MANUFACTURING CORPORATION, OF BOS-
_ TON, MASSACHUSETTS, A CORPORATION OF MASSACHUSETTS

ELECTRIC SWITCH:

. Application filed April 2, 1923, Serial No. 629,252.

This invention relates to oil immersed elec-
tric switches especially adapted for outdoor
installations, although not necessarily limit-
ed to such use. :

An object of this invention'is the provision
of a switching apparatus made up of switch
units of interchangeable construction so that
one or several units may be connected to-
oether to form a unitary switching apparatus
having a variable number of poles.

A furthor object is to provide switch oper-
ating mechanism adapted to permit the
switch to have a relatively high rate of open-
ing movement. o ]

A yot further object is generally to im-
prove the construction and pperation of elec-
tric switches. }

Certain features of this invention are dis-
closed in my co-pending application Serial
No. 606,678, filed December 13, 1922, which
bas eventuated into Patent No. 1,729,859, 1s-
gned Oectober 1, 1929,

Fig. 1 is a side elevation of a three pole
switch embodying my invention, the switch

comprising the center pole being partially .

in section. .

Fig. 2 is a front elevation of one of the
switch units of Fig. 1. )

"Tig. 3is a sectional view of a modified form
of switch unit, the unit being similar to a
switch unit illustrated in Fig. 1 but having
added tliercto a current trans_former..

Fig. 4 is a sectional detail illustrating the
application of a ‘bushing type transformer
to the switch. .

Fig. 5 is a detailed front elevation of an
enclosing casing for the control mechanism
of the switch. ) )

Tig. 6 is a sectional detail along line 6—6
of Fig. b, illustrating the relative position
of the component parts of the control mecha-
nism in switch-~loged position.

Tig. 7 is a detail illustrating the relutive
position of the component parts of the switch
control mechanism when tripped electrically.

Fig. 8is a similar view illustrating the re-
lation of the parts of the control mechanism
when the switch is opened manually.

Fie. 9 is a view of the control mechanism
adapted for manual control only, the dotted

position of the mechanism illustrating the
switch-open condition of the mechanism.

Fig. 10 is a detail illustrating especially
an insulated. fixed contact member adapted
for use with a core-type of current trans-
former. :

Fig. 11 is an elevation, in detail, of the oil
immersed transformer and its supporting
nieans. ‘ :

Fig. 12 is an end view of Fig. 11. _

Fig. 13 is a perspective detail of one of the
coil-supporting brackets.
© Fig. 14 is a sectional detail illustrating the
arc deflector for the transformer. ¢

The switching apparatus here shown is
adapted for the control of a three phase cir-
cuit and comprises three similar switch units.
Each switch unit is or may be so constructed
and arranged that a switching apparatus
adapted to control circuits of various phuses
may be built up by assembling and connecting
together in line a suitable number of switch
units, Tach switch unit may comprisc a

frame 20 of more or less rectangular shape,

which frame is adapted to comprise a cover
for the oil receptacle 21. Said oil receptacle
is received within said frame and depends
therebelow and may rest upon the cradle 22.
Said cradle is or may be secured removably
to the switch frame by suitable means as the
rods 28 and nuts 23*, whereby the oil recep-
tacle is also secured removably to the switch
frame. The top walls 24 of sa1d switch frame
are preferably inclined downwardly from the
the middle portion thereof and stationary
switch members comprising the insulators 25

55
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.and the conducting studs 26 are inserted

through said inclined walls and secured there- -

to. Said studs 26 are or may be provided
with the screw-threaded lower end portions
on which the main stationary contact mem-
bers 27 are secured. Auxiliary stationary
contact members 28 may be detachably se-
cured to said main contact members 27 and
are adapted to cooperate with the auxiliary
contact members.of the movable switch mem-
ber in the usual manner. i
Said switch frame 20 is or may be provided
with a transverse mechanism-containing com-
partment 30 disposed between the stationary
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switch members; and the side walls 31 of said
compartment may be extended laterally in
opposite directions beyond the body of the
switch frame and may terminate in vertically
extended flanges 32 and 33 which are adapted
to be secured to similar flanges of adjacent
switch units by suitable means as the bolts
34, whereby to tie together the various switch
units and form a unitary switch structure.

The movable switch member may include

the insulating rod 36 provided with the brush -

member 37 at the lower end thercof. A metal
rod 38 is or may be fixed to the upper end of
said insulating rod 36 and extends slidably
through an aperture in the bottom wall of the
mechanism compartment and may carry a
block 40 adjustably threaded on the upper end
thereof. Said block 40 is-or may be disposed
between and pivoted to the upper ends of
guide links 41 of the switch mechanism. The
lower ‘end of said guide links are or may be
pivotally connected with the pair of strut
links 42; and said latter links are or may be
pivoted on a pin 43 extended through the
opposite walls 31 of the mechanism compart-
ment. A pair of bell crank levers 45 are
pivotally mounted on a pin 46 extended
through the opposite end of the side walls 31
of the mechanism compartment and the long
arms of said bell crank levers are pivotally
connected by suitable means, as the pins 47, to
an intermediate portion of the guide links
41, This construction and disposition of
mechanism provides means to guide the upper
end of the movable switch member in substan-

tially a straight line.

The various and similar switch units are
adapted to be assembled together in line and
united with each other, as above described, by
the bolts 34. The switch units may be sup-
ported on a suitable frame 50 and, for this

" _purpose, the switch frames 20 may be formed
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or provided with the lateral extensions 51
adapted to rest upon said frame 50. Bolts
52 may be passed through said extensions 51
into said frame 50 whereby to secure the
switch units to said frame. The rear end of
the mechanism compartment of the rear
switch unit may be closed, preferably remov-
ably, by suitable means as the cover plates 53.

The switch mechanisms of all the switch
units are or may be connected together for
conjoint operation by the two spaced bars 55
which are extended through the upper por-
tion of the connected mechanism compart-
ments of the switch units and are or may be
pivotally connected with the short arms 45°
of the bell crank levers 45 of the separate
switch mechanisms.

The switch operating or control mechanism
is adapted to be contained mainly within a
separate casing 60 which is or may be secured
against the free flange of the foremost switch
unit. Said casing 60 is or may be divided
into an upper compartment 61 adapted to con-

1,740,558

tain switch operating mechanism, two spaced -

intermediate compartments 62 and 62° adapt-
ed to contain the tripping coils and two spaced
lower compartments 63 and 63 arranged be-
low said intermediate compartments and
adapted to contain the calibration extensions
of the tripping coils. ' Said casing is or may
be also formed with a central vertical pas-
sage 64 which is in communication with the
upper compartment 61 and is adapted to con-
tain a member of the operating mechanism
adapted to provide for the manual control

of the switch. Said various compartments

may be closed by the cover plates 65 and 66
and said cover plates may be secured remov-
ably in position by any suitable means as the
thumb nuts 67.

The switch mechanism herein illustrated is
adapted to provide for the manual opening
and closing of ‘the switch and also for the
automatic tripping of the switch by electri-
cally controlled tripping means.

The switch operating mechanism includes a
pair of spaced bell-crank levers 70 which are
or may be disposed between the bell-crank
levers 45 of the foremost switch unit and
pivotally supported on the pivot pin 46 of
said bell crank levers. The upper arms 70
of said bell crank levers are or may be pivot-
ally connected by the pin 72 to triangularly
shaped and spaced plates 73 which constitute
members of a locking toggle for all of the
switch units. A link 74 is or may be disposed
between said plates and pivotally connected
to said plates by suitable means as the pin 75.
The other end of said link may be disposed
between the arms 45 of said foremost bell
crank lever 45 and pivotally connected there-
to by the pin 76. The connections between
said link 74 and the bell crank lever 45 and
the plate 78, and between said plate 73 and
the bell-crank lever 70 are adapted to be such
as to form an inverted toggle which when
substantially inan on-center position is adapt-
ed to hold the switch units closed. A latch

‘roller 78 is or may be disposed between.the

lower ends of said plates 73 and rotatably
supported on a pin 79 passed through said
plates. A latch 80 may be disposed between
said plates and pivotally supported on the pin
46. Said latch is arranged to engage said
latch roller 78 and releasably hold the in-
verted toggle and consequently the switch
closed ; and said latch is adapted to be raised
whereby to release said latch roller and per-
mit the toggle to he broken by the weight
of -the movable switch member, or accelerat-
ing springs 39, whereby to permit the switch
toopen. Said latch 80 is adapted to'be raised
to trip the switch by means including the
link 82 which is disposed beneath said latch
and is formed or provided with an elongat.
slot 83 in which the fixedly supported pin 82¢
is or may be received. Said pin 82* is adapt-
ed to guide said link 82 in the tripping move-
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ment thereof. Said link 82 is or may be
pivotally connected at its lower end to the
forwardly extended arm of a tripping frame
84." Said frame is pivotally supported by
the fixed brackets 85 and has laterally ex-
tended extensions or arms 86 through which

.pins 87 may be adjustably extended for en-

10
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30

gagement with tripping members of the trip-
ping coils. '

The tripping coils are adapted to be con-
tained in the compartments 62 and 62* and
disposed beneath .the tripping frame 84.
Each tripping coil may comprise the coil
bobbin 90 in which a tube 91 is movably ex-
tended; and said tube 91 may contain the
plunger of the coil. Said tube 91 may be

formed or provided with a reduced upper -

end portion 92 which is adapted to be ex-
tended through an aperture in the top com-
partment 61 and a nut 93 may be threaded on
said reduced portion 92 whereby to secure

said tube 91 and consequently the coil bobbin

in place.

Each coil compartment may contain a plu-
rality of, as two, coils. Tripping pins 94
may be slidably extended through said tubes
91 into the top compartment and are adapted
to be engaged by the movable plungers. A
tripping plate 95 is extended between and

.pivotally received or fulcrumed on each pair .

of tripping pins and the arrangement is or
may be such that each coil may act inde-

~pendently to raise said tripping plate to trip
“the switch or the coils may act conjointly to
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trip the switch. This arrangement may be

substantially as set forth in my above-named

co-pending application.

The lower or calibration ends of the tubes
91 of said tripping coils are extended slidably
through the bottom walls 97 of the coil com-
partments and into the lowermost compart-
ments 63 and 63* and adjustments of the cur-
rent settings of said coils may be made in
these compartments. The hottom walls 98
of said lowermost compartments are or may
be formed with apertures therein which are
aligned with the tube apertures in the upper
wall 97. The trip coils may be removed from
their enclosing compartments by first with-
drawing the tubes 91 through said aligned
apertiires. Said apertures in said lowermost
walls(98 are or may be normally closed by
the plug 99. . ,

The switch operating components adapted
to provide for the manual opening and clos-
ing of the switch include the pairs of links
105 which are or may be pivotally connected
to the lower arms 70" of the bell-crank lever
70. Said links 105 are also pivotally con-
nected by suitable means as tlhe pivot pin 106
with a pair of links 107 and said links 107
are in turn pivotally supported on the fixed
pin 822 Said pairs of links 107 and 105 con-
stitute toggle members adapted to be actuated
manually to effect the opening and closing

“central passage 64 of the casing.
ends of said bars 110 are adapted to be pivot-

pivotally supported on the pivot pin 106.
The lower end of said link is or may be pivot-
ally connected to the connecting bars or rods
110 which extend downwardly through the
The lower

ally connected to an operating handle 111
and said handle is or may be pivoted to a
bracket 112 secured to the lower wall 98 of
the casing 60. _

When the switch is closed, the switch op-
erating mechanism is or may be in a position
similar to that illustrated in Fig. 6. When
the mechanism. is tripped electrically, the
bell-crank levers 70 and the toggle compris-
ing the links 107 and 105 and the operating
handle 111 are adapted to remain stationary
and said members will be held in such posi-
tion by the toggle links 107 and 105, which
toggle is ‘adapted to be in somewhat over-
shot position and in contact with a ‘stop-
member as the pin 113. * With this arrange-
ment, the upper arm 70 of the bell-crank

-lever 70 forms a pivotal support for the tog-

gle comprising the plates 73 and the link 74.
When the over-load coils are energized to trip
the switch, the latch 80 is raised from hold-

ing engagement with the latch roller 78 car--

ried by the lower end of the plates 78 and, in-

_asmuch as the toggle including said plates as

a member is in a slightly under-shot position,

the weight of the switch members, or accel-

erating springs associated therewith, serves

to move the movable switch members rapidly

into open position. . .
. The switch-open position of the mechanism
when tripped electrically is or may be similar

- to that illustrated in Fig. 7. It is to be noted

that with this arrangement, the only part of
the operating mechanism that moves is the

toggle comprising the plates 78 and the link

3 .

of the switch. A lil\lkv108 is or may be dis-
-posed between said links 105 and 107 and

70

80.

85
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105

74. Inasmuch as said toggle may have very.

little weight and inertia,:this arrangement
provides a switch having a relatively high
rate of opening movement.

As here shown, the switch is arranged to be
closed manually after it has opened electrical-

ly. For this purpose, the handle is adapted to .
be raised whereby to break the toggle com-

prising the links 107 and 105 and rotate the
bell-crank lever 70 in a clockwise direction.
This movement causes the plates 78 to rotate
in a counter-clockwise direction wherehy to
move the latch roller 78 into holding engage-
ment with the latch 80. The connection be-
tween the switch operating mechanism and
the movable switch mechanism is thereby re-
stored and when said operating handle 111 is
moved downwardly, the -operating mecha-
nism is restored to a condition illustrated in
Fig. 6. '

When. the switch if opened manually, the
handle 111 is raised las before and the bell

110-
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crank levers 70 remain connected with the
switch mechanisms through the latch 80 to ef-
fect the manual opening of the switch and
remain connected therewith when the operat-
ing handle 111 is moved downwardly to effect
the manual closing of the switch.

The switch mechanism herein illustrated
may also be arranged solely for manual open-
ing and closing and the switch mechanism so
arranged is lustrated in Fig. 9. For this ar-
rangement, the toggle comprising the plates
73 and link 74 may be removed and a link 115
may be connected between the pivot pin 72
carried in the arms 70 of the bell-crank levers
70 and the pivot pin 76 carried in the arms 45
of the bell-crank levers 45. 'This arrange-
ment serves to connect said bell-crank levers
70 fixedly to the be!l-crank levers 45 whercby
the operation of said handle 111 serves to
open and close the switch units; and the
switch units will remain in closed position
until the handle is moved downwardly as the
togale comprising the members 107 and 105,
in the switch closed condition, is adapted to
be in slightly over-shot position.

Tt is to be noted that the s‘ationary and
movable switch members of the switeh nnits
are or may be unsymmetrically disposed with
relation fo the vertical axis of the switch
frame and the oil receptacle, or displaced lat-

erally toward an end wall of the casing,.

whereby to provide an enlarged space A be-
tween a stationary switch member and the op-
posite end wall of the casing in which a trans-
former, as a current transformer, is adapted

"to be received.

Iig. 4 illustrates a bushing type trans-
former 120 contained within the switch unit
and disposed to encircle one of the stationary
switch inembers adjacent the top wall of the
switeh frame. The coil 121 thereof is adant-
ed to occupy the enlarged space provided by
the displacement of the switch members. The
terminals of said coil may extend through a
suitable pipe 122 into a terminal box 123 se-

cured to the upper end of said pipe whereby

connectior. may be made to a suitable.control
or indicating cireuit.

In Fig. 8 there isill ustrated a core type cur-
rent transformer disposed in the enlarged
space and immersed in the oil of the switch
and arranged substantially in line with the
stationary switch members. Said trans-

former may comprise the iron core 125 and

the secondary coil 125%, which latter is wound
on said core, and the primary coil 125* which
latter is or may e spaced from said secondary
coil and also from the core, and insulated
from both by the oil of the switch, which oil is
adapted to fill the space between the primary
coil and the cofe and secondary ¢oil. The
transformer core may be secured to the frame

1126, which latter is or may he secured to and

depend from the switch frame; and said
frame may carry insulating members 126

1,740,558

adapted to engage and hold said primary coil.
The stationary switch member may also be
provided with insulating members 126", which
latter also are adapted to engage and support
said primary coil 1n position.

In connection with said oil immersed cur-
rent transformer a modified arrangement of
contact member is or may be provided (Figs.
10 and 11). The primary coil of said current
transformer is adapted to be connected in
series- with the circuit through the switch.
TFor this purpose, the lower end of the stud
26 is or may be provided with a conducting
plate 130 (Iig. 13) which may be secured to
said stud by the nut 181; and said plate is
or may be arranged to support an insulating
nmember 126°.  Said plate 130 is adapted to
be connected with one terminal 132" of the
primary winding of the transformer. A sta-
tionary contact member is carried by said
stud and insulated therefrom. Said station-.
ary contact member may comprise » sub-
stantially U-shaped member or fraae 135
having the Tower arn: 136 adapted to provide
a contact face for the movable brush member.
The upper arm 137 is or may be formed with
an aperture therein in which an insulating
bushing 138 is received. Said arm 187 of said
contact member is received upon the lower
end of the stud 26 and between insulating
washers139. Nuts 140 are or may be threaded
on said stud 26 on the epposite sides of said
insulating washers whereby to secure said
contact member 135 firmly to said stud but
insulated therefrom. An auxiliary contact
member 142 may be secured to said contact
member-and a terminal 143 of the primary
coil of the transformer may also be sccured
to said contact member 135 as, for instance,

through the bracket 160, and said bracket may

be arranged to support an insulating member
126* for said primary coil. This arrangement
provides means whereby the current trans-
former may be connected in series with the
cireuit through the switch and the terminals
of the transformer may he carried ©v onc of
the stationary switch members. g

Preferably, an arcing shield 165 is carried
by said stud 26 and cxtended thei sirom to a
position below and spaced from the primary
coil 125° of the transformer, whareby to pro-
teet said- coil from the hot arc gases and
divert said gases away from centact with the
coil.

The open tops of the coraceted switch
mechanism compartments and the mechanism
compartment of the casing 60 may be closed
by a single cover 150 which extends over all
compartments: and said cover may bhe se-
cured removably in position by suitable means
as the thumb bolts 151. '

‘The structure may be otherwise modified
without departing from the spirit of the in-
vention. ‘

70

75

80

90

100

110

115

120

125

130



(3

10

20

1,740,558 .

I claim:

1. Electric switching apparatus comprls-
ing the combination of a plurality of switch
casings having transversely disposed mech-

anism-containing compartmonts, said casings,

being arranged in line and in abutting vela-
tion with each other and secured in such rela-
tion whereby to connect all mechanism-con-
taining compartments, switch mechanism
contalned in the mechanism compartment of

each casing, and means extended through said

compartments and operatively connected with
said mechanisms, whereby to operate all
mechanisms conjointly.

2. Electric switching app‘tratus comprls-'

ing the combination of a plurality of switch
casings having transversely disposed mech-
anism- contammg compartments, said casings
being arranged in line and in abutting rela-
tion with each other and secured in'such
relation whereby to connect all mechanism-
containing compartments, a cover. extended
across said casings and arranged in covering

. relation with all of said compartments, switch

25
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mechanlsm contained in the compartment of
each casing, and means extended through said
compartments under said cover and opera-
tively . connected. with said 'mechanisms,
whereby to operate all mechanisms conj jointly.

8. Electric switching apparatus compris-
ing the combination of a plurality of switch
casings having transversely disposed mech-
amsm—contfunmfr compartments, said casings
being arranged in line and in abutting rela-
tion with each other and secured in such rela-
tion whereby to connect all mechanism-con-
taining compartments, said connected com-
partments being open at the top and at each
end, a cover extended over said casings and
arranved to.cover the top of all of said con-
nected compartments, a cover plate secured to
the switch casing of an end switch over one
open_end of said connected compartments,
a closure for the other open end of said con-
nected compartments comprising a -control-
mechanism enclosing casing arranged in com-
munication with said casing- compartments
inter- connected switch mechamsm contained
in each switch casing compartment, and con-
trol mechanism containec in said control cas-
ing and connected with said 1nterconnected
switch mechanisms.

4, Electric switching apparatus compns- :

ing the combination of a plurality of switch
casings having transversely disposed mech-
qnlsm -containing compartments, said - cas-
ings being arranged in line and in abuttmw
‘relatlon with each other and-secured in such
relation whereby to connect all mechanism-
containing’ ‘compartments, said connécted
compartments being open at the top and at
each end, a cover plate secured to a switch

" casing over an open end of said connected

65

compartments, a closure for the other open
end of sald connected compartments compris-

ing a control-mechanism enclosing casing
havmg an open top and secured to a switch

S

casing over said other end of said connected -

compartments, a cover extended over the open |

top of said connected compartments and said

control-mechanism casing, “inter-connected
switch mechanisms contained in said switch

casing compartments, and control- mechanism
contained In said control-mechanism casing
and connected operatively with said 1nter-
connected switch mechanisms.

5. In an electric switch, an enclosing casing
for the switch-oper 1t1ng mechanism havuw
a. top compartment for the operating mech-
anism, two spaced side compartments and a
vertical passage extended between said side

70

5.

80

compartments and in communication with .

sald top compartment, and removable covers

for said compartments

6. In an electric switch, an enclosing cas-.

ing for the switch-operating mechanism hav-
ing a top compartment for the operating
mechanlsm, two spaced side compartments
and a vertical passage extended between said
side compartments and in ,commum_catlon
with said top compartment, switch operat-
ing mechanism contained in said top compart-
mont, an_operating member connected with
said mechanism and extended .downwardly

through said vertical passage, and trip coils !

contained in said side compartments having

movable members extended into said top com- -

partment and operatively associated. with the
mechanism contained therein.

7. In an electric switch, an enclosmn' casmﬂr
for the switch-operating mechanism havm&r
a top compartment for the operating mech-
anism, twq spaced side compartments and a
vertical passage extended between said side
compartments and in communication with
said top compartment, switch operating inech-
anism contained in said top compartment an
oper ating member connected with said mech-
anism and extended downwardly through
said vertical passage, an operating handle dis-
posed beneath and pivoted to the bottom wall
of said casing and connected with said down-
wardly extended operating member, and trip
coils contained in said side compartments hav-
ing movable members extended into said top

85
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compfn'tment and operatively associated with

the mechanism contained therein.
_ 8. In an. electric switch, an enclosing cas-
ing for the switch-operating mechanism hav-
ing a top compartment adapted to contain the
opemtmo mechanism, pairs of bottom and in-
termediate: ¢ compartments disposed below
said top compartments, said casing having a
vertical passage disposed between said pairs
of compartments and communicating with
said top compartment, switch operating mech-
anism contained in said top compartment
having an operating member extended down-
W'll‘dly in said' vertical passage, and trip

coils contalned in said intermediate compart--
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ments and having movable members extended
into said top compartment and operatively
associated with the mechanism therein con-
tained, said trip coils also having calibration
members extended into said lower compart-
ments.

9. In an electric switch, an enclosing cas-
ing for the switch-operating mechanism hav-
ing a top compartment adapted to contain the
operating mechanism, pairs of bottom and
intermediate compartiaents disposed below

said top compartments, said casing having

a vertical passage disposed between said pairs
of compartments and communicating with
said top compartment, switch  operating
mechanism contained in said top compart-
ment having an operating member extended
downwardly in said vertical passage, and
trip coils contained in said intermediate com-
partments and having movable members ex-
tended into said top compartment and oper-
atively associated with the mechanism there-
in contained, said trip coils also having
calibration members extended into said lower

compartments, said compartments having
1 . - .

opemn[és at the sides, and removable covers
for said openings. :

10. In an electric switch, an enclosing cas-
ing having a top compartment adapted to
contain the switch operating mechanism, and
having two spaced lower compartments and
a vertical passage between said compart-
ments communicating with said top compart-
ment, switch-operating mechanism contained
in said top compartment including a trip-
ping frame extended above both lower com-
artments, tripping coils contained in said
ower compartments having movable mem-
bers extended into said top compartment and
arranged to actuate said tripping frame, and
an operating member connected with said
operating mechanism and extended down-
wardly in said vertical passage. :

11. An electric switch having a substan-
tially rectangular fluid-containing enclosing
casing, and insulated stationary switch mem-
bers carried by the top wall of and depending
into said casing and laterally displaced with-
in the casing toward a side wall thereof,
whereby to provide an enlarged and unob-
structed space between a stationary switch
member and the opposite side wall, contact
members carried by said switch members be-
neath the fluid, one of which contact members
is insulated from its switch member, and
a series transformer contained in said en-
larged space of the casing beside said station-
ary switch members and in the %eneml plane
thereof and above said contact/member and
having a connection with said ihsulated con-
tact member and also with its switch member.

12. An electric switch having an enclosing

" casing, stationary and movable switch mem-
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therein toward a wall of the casing, whereby
to provide an enlarged space between a sta-
tionary switch member and the opposite wall
of the casing, a transformer disposed within
said enlarged space and supported by the ad-

jacent stationary switch member, and a
bracket connecting said transformer with the
top wall of the casing.

18. An electric switch having an enclosing
casing comprising an -oil receptacle and a
switch frame comprising a cover for said oil
receptacle, means removably connecting said
switch frame and oil receptacle, stationary
and movable switch members carried by said
switch frame and depending into and dis-
placed laterally toward an end wall of the oil
receptacle, whereby to provide an enlarged
space between a stationary switch member
and the opposite end wall of the casing, a
bracket secured to said switch frame between
the aforesaid stationary switch member and
opposite wall of the casing and depending
therebelow, and a transformer carried by the
lower end of said bracket and by said afore-
said stationary switch member and disposed
in said enlarged space of said casing.

- 14. An electric switch including a station-
ary switch member, a contact member carried
by and insulated from said switch member, a
transformer connected between said station-
ary switch member and insulated contact
member, and a movable switch member ar-
ranged to engage said insulated contact mem-
ber, whereby to include said transformer in
the circuit through the switch.

15. An electric switch including an enclos-
ing casing, a pair of stationary switch mem-
bers carried by said casing and extended
therein, a contact member carried by and in-
sulated from one of said stationary switch
members, a transformer disposed within said
casing and connected within said casing to
said insulated contact member and the switch
member supporting said contact member, and
a movable bridging member arranged to con-
nect’ said insulated ‘contact member and the
other stationary switch member, whereby to
include said- transformer in the circuit
through the switch.

16. An electric switch including a station-
ary switch member having a screw-threaded
lower end, a contact member comprising a
U-shaped frame having spaced upper and
lower arms through the upper arm of which
the lower end of said stationary switch mem-
ber is extended, a nut disposed between the
arms of said frame and threaded on the end

of said stationary switch member, and a sec-

ond nut threaded on said stationary switch
member above said upper arm of said frame,
said nuts arranged to clamp said frame to
said stationary switch member, and a movable
switch member engageable with said lower
arm, and ‘means establishing an electric con-
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- nection between said contact member and sta-
tionary switch member. : ' »
17. An électric switch including a station-
ary switch member having a screw-threaded
s lower end, a contact member comprising a U-
shaped frame having an insulation-bushed
aperture in the upper arm thereof in which
the lower end of said stationary switch mem-
ber is extended, a nut disposed hetween the
10 arms of and insulated from said frame and
threaded on the end of said stationary switch
member, and a. second nut threaded on said
stationary switch member above said upper
arm of said frame and insulated from said .
15 upper arm, said nats arranged to clamp
. said insulated contact member to said sta-
tionary switch member, a transformer con-
nected between the lower end of said sta-
tionary switch member and said insulated
29 contact member, and a movable-switch mem-
“———-ber arranged to engage said insulated contact
“member, wiherehy to include said transformer
in the circuit through the switch.—
18. An electric switch having the combina-
25 tion of an oil receptacle, movable and sta-
tionary contact members and a transformer
immersed in the oil therein adjacent the are
zone and above said stationary-contact-mem-
~ Dbers,and a deflector plate arranged above one
30 of said contact members and below and in
shielding relation with said transformer and
in the path.of the arc gases from said contact .
members. ‘
‘ _19. An electric switch having the combina-
35 tion of an oil receptacle, movable and station-
ary contact members and a transformer im-
mersed in the oil therein adjacent the arc zone
and above said stationary-contact-members
and a deflector plate carried by a stationary
40 contact member and arranged above it and
below and in shielding relation with said
transformer and in the path of the arc gases .
from said contact members.
In testimony whereof, T have signed my
45 name to this specification.

CHESTER D. AINSWORTH.
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