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new and useful Improvements in Circuit-

cuit-breakers, adapted either for automatic

effect a release of the switch operating mech-

ture of very little energy in the tripping coil

- struction and in the combinations and ar-

- with my invention, parts being in section and
. broken away for the sake of clearness; Fig. |
2 1s a plan view of the same, the tripping
-mechanism being omitted and parts being

- Fig. 4 is a detail of the operating and - trip-
Fig. 6 1s a plan view of the tripping mech-

‘1n section; Fig. 7 is an elevation of the same;

my improved switch adapted to be operated
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To all whom it may concern: | |

Be it known that I, Hermon L. Vax Var-
KENBURG, citizen of the United States, resid--
ing at Norweod, in the county of Hamilton
and State of Ohio, have invented certain

Breakers, of which the following is a full,
clear, and exact specification.

My invention relates to oil switches or cir-
or manual operation. ' I

One of the objects of my invention is to
provide an oil switch or ecircuit-breaker
which is simple in construetion, compact and
effective in operation. |

A further object is to provide an improved
automatic tripping mechanism which will

anism to open the switch with the expendi-

or coils, -
My invention consists in the details of con-

rangements of parts described in the speci-
fication and set forth in the appended claims.
For a better understanding of my inven-
tion, reférence is had to the accompanying
drawings in which—
Figure 1 is a side elevation of an auto-
matic oil switch or circuit-breaker equipped

broken away; Fig. 8 is-a bottom view of the
same, the o1l tank and operating mechanism
being removed, and parts being broken away ;

ping mechanism, showing the parts in the
position after the switch has been automati-
cally opened; Fig. 5 is a similar view show-
ing the tripping mechanism reset and the
parts 1n position. for the switch to be closed ;

anism, the switch-board panel being shown
Fig. 8 is a partial sectional side elevation of

manually; Fig. 9 is an end view of the same,
parts of the oil tank being removed.
Referring now to the figure of the draw-
ing, I have shown at 10, a switch-board panel
upon the rear side of which is mounted the

frame 11 supporting a switch mechanism.

e,

.| The frame 11 consists of a horizontal por-
tion 12 and vertical portions consisting of
‘upwardly and downwardly extending arms

13 havihg outwardly extending ears 14,

‘through which pass bolts 15 by which the
switeh is secured to the panel. The horizon-

tal portion of the frame is substantially rec-
tangular in outline as is shown in Fig. 2 and
1s provided with six openings 16, arranged
In pairs to receive the conductor terminals,
the switch here shown being a three-pole

double break switch adapted for a three-

phase circuit. The frame 1s provided on its
lower face and around the outer edge with a

flange 17 around which the oil tank 18 en-

gages, the latter being suspended from the
frame and held in position by-winged nuts
19-and upwardly extending pins 20 engag-
Ing open slots 21 on the opposite sides of the

horizontal extension of the frame, the slots

on the two sides being adjacent the diag-
onally opposite corners as shown in F ig. 2.
To remove the tank the two winged nuts are
loosened, permitting the tank to be lowered

until the top of the tank is below the flange

17. ~ All that is necessary now is to turn the
tank until the pins move out from the slots

21 when the tank can be removed: The hori-

zontal extension 12 of the frame is also pro-

vided, on a line through its center, with two

downwardly extending lugs 22 to which is
secured by bolts 23 an insulating slab or
plate 24 carrying the stationary contacts,
which slab is preferably made of soapstone.

Three pairs of stationary contacts 25 are

secured to the lower face of the insulating
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slab by contact rods 26 extending through

the slab which rods are connected with. the

conductor terminals 26 by means of con-

| nectors 27 which extend through the open-

ings 16 previously. referred to. The con-
nectors and terminals are surrounded by

sleeves 28 of insulating material such as

porcelain which also pass through the open-

ings 16 and rest upon the insulating slab

24. These porcelain sleeves can be slipped

up onto the leads, if it is desired to repair

95

100

the connections or to disconnect the leads. 3

The stationary contacts 25 consist of blocks -
| of good conducting material such as copper
or brass secured to the ends of the contact

rods and prevented from turning thereon by
pins 29 engaging the insulating slab. Se-
cured to the lower ends of the contact blocks

105
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95 are auxiliary or stationary arcing con-

~ tacts 30.
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- The poles of the switch are sepa,ratqd

from each other by two insulating barriers
31 and 32 which are notched on the under

side to receive the laterally movable 1nsu-
Jating bar or base 33 upon which the mov-
able bridging contacts are secured. The in-
sulating bar or base 33 is in this case pro-
vided with two supports, one a guide 34
consisting of strips secured to the lower
surface of the insulating barrier 32 and ex-
tending toward each other partially bridg-
ing the notch in the lower face of the barrier
39 as is clearly shown in Figs. 1 and 3. The

~ other support for the bar consists of a link

or rod 85 which is pivoted at its lower end

to the end of the bar by means of a screw

or.bolt 86, extends upward through a slot
37 in the horizontal extension 12 of the
frame, and is pivoted at its upper end to a
lug or upward projection 38 by a pin or
bolt 89. This link or rod serves also as a
part of the operating mechanism for the

switch as will be .explained. If desired the

movable insulating bar 33 carrying the

movable contacts can be supported inde-.
pendently of the pivoted link or rod, by two

or more supports similar to guide 34, 1n
which case the link or rod 385 would serve
only asan operating rod to move the bar 33
longitudinally to open and close the switch.

The movable bridging contacts 40 consist

of groups of main laminee 41 forming the

main contacts, and auxiliary laminee 42 car-

rying at their ends the auxiliary contacts

40

45

or arcing tips 43. All the contacts are se-
cured together by screws 44 which pass
through the upwardly extending portions
45, of the L-shaped clips 46, secured to the

top of the insulating bar by screws or bolts

47. The ends of each group of main lamine
are adapted to bear upon the two main sta-
tionary contacts 25 of each pole, and the
arcing tips 43 carried thereby are adapted

to bear upon the auxiliarystationary contacts |

30 which are secured to the main contacts 25.

_ As in the usual construction when the switch

50

55

is opened the main laminea 41 first leave the
stationary contact members, and the contact
is finally broken at the auxiliary or arcing
contact members. The scréews 44 pass
through threaded openings in the upwardly

‘extending portions 45 of the clips. 46. By

adjusting the screws the position of the
bridging .contacts and hence the pressure
of the latter on the stationary contacts can

be adjusted. |

- 60

. 65

At 48 is shown. an operating handle piv-

oted in a frame or casting 49 secured by
bolts 50 to the front of the switch-board
panel. The operating handle is provided

with an integral arm 51 to which 1s pivoted

at 52 an arm 53 extending through an open-

069,813

53 form a toggle joint for closing the switch.

The arm 53 is provided near 1its outer
end with a roller 54, which rests upon or
bears against the pivoted link or rod 35.
The arm 53 is also provided between the

roller and the outer end of the arm with a

lateral pin or projection 55. Pivoted to the
link or rod 35, a short distance above the
horizontal extension of the frame is a hold-
ing latch 56 provided with a finger having a
nose or hook 57 adapted to be engaged by
the pin 55 upon the end of the arm 53, with
a finger 58 which extends substantially at
right angles to the nose 57 and 1s adapted to
receive the blow or impact of the tripping
mechanism to trip the latch as will be ex-
plained, and with a small weight 59 acting
to tip the latch toward the rear of the
switch. .

At 60 is shown an operating spring which
bears at one end on the lug 61 at the top ot

70

15

30

85

the supporting frame and at the other end

upon a cradle 62 pivoted on the link or rod
35 below the latch 56. This spring 1s com-
pressed when the switch is closed and serves
to open the switch when the holding latch
18 tripped.

As is clear from Iigs. 1, 4, 5, of the draw-
ing, to close the switch the operating handle
is first drawn outward and upward from the
position shown in Fig. 4 to the position
shown.in Fig. 5, the arm 53 moving down-
ward and also longitudinally so that the
outer free end drops down toward the frame

until the pin 55 is engaged by the hook or

nose of the finger 57 of the tripping latch.
The arm 53 and link or rod 35 are now held
in locked engagement. To close the switch

all that is now necessary is to throw the

handle to the position shown in Fig. 1, the

‘movement of the handle being transmitted

by arm 53 to the pivoted link or rod 3o
which is turned about its pivotal point 39

‘moving the insulating bar 33 longitudinally

and substantially horizontally until the

bridging contacts are held 1n firm engage-
- _ _ When-
‘the handle is thrown to the position shown

ment with the stationary contacts.

in Fig. 1, the toggle mechanism is cramped
holding -the switch in the closed position.
The frame 49 is provided with a- down-

‘wardly extending lug 63 against which the

lug 64 on the arm 51 bears to limit the move-

' ment of the handle and the toggle mech-

anism. .
Secured to the inwardly extending ears

-65 at the ends of the upwardly extending

90
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arm of the frame or casting 11 by means of

bolts -66. is a casting 67 forming yokes for
two /tripping coils 68 and the supporting
frame for the tripping. mechanism. The

125

casting consists essentially of two upwardly

extending arms forming cores 69 for the two
tripping coils, two horizontal base portions

ing in the switch-board, which arms 51 and ! 70, and two upwardly extending portions 71

134
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which are -joine& tt)gefher near the top by |
‘a connecting or bridging portion 72, shown

‘In Fig. 7. The upwardly extending por-

tions 71 are provided at their ends with two

parallel ‘ears 73, in which is mounted the

pivotal support 74 of the movable member
75 forming the armature for the tripping

- colls. As is shown in Fig. 6 the armature

10

consists of two rectangularly shaped arms
76 provided with ears 77 at the rear ends
mounted on the pivotal support 74 and with
a connecting portion 78. Integral with the

“armature and extending rearwardly thereof

~ on the opposite side of the pivotal support 74

19

20

1s a4 member 79 acting as a weight to nor-
mally hold the armatures away from the
coils. 1t is seen that each magnet has a sep-
arate magnetic circuit and if there is a pre-
determined rise of ‘current in either coil the

armatures 6f both magnets are moved down-

- wardly, since they are connected together.

25

30

35

» tion. On the side of the weight is a lug, -
pin oF projection 85 which is so situated that |
‘when the weight falls, it strikes the project-

45
50
55
60

65

The rearwardly extending portion 79 is
provided with a hterally extendmg pin 80
the purpose of which will be explained later.
Pivoted to the downwardly extending lug

81 of the casting is a weight 82. This

weight is adapted to be held in its upper

or raised position when the switch is closed |

and on the occurrence of a predetermined
line condition such as overload, to be re-
leased and in falling to strike and trip
the holding latch. This weight is provided
with &4 lug or projection 83 adapted to be

engaged by a latch 84 pivoted on the mem-

ber 74 so as to be retained in its upper posi-

ing arm 58 of the holding latch and trips
the lattéer. The weight is alsc provided
with a lug 86 to engage the frame or casting
11 to Iimit its downward movement. The

welght has an extension 87 near the pivotal i

point having a lateral pin 88.
At 89 i1s _s’hown a link pivoted on the pin

02 of the toggle joint at one end and having

1

a slot 90 through which extends the pin 88

on the extension 87 of the weight. The pur-

pose of this link .89 is to reset the weight
after it has been released and the switch is

opeéned.

"I have here shown two trippihg coils
which are adapted to be connected to two
of the conductors of the three-phase circuit.

If desired, however, a single coil or more -
than two coils may be employed. The ar-

matures of the magnets are normally held
by weight 79 in the position shown in Fig.
1 when the switch is closed, 7. e., away from
the cores of the magnets. As here construct-
ed. therefore the armatures are adapted to
be moved downward into engagement with
the cores on the occurrence of an overload
in any ohe or in all of the g'l)hases, and conse-
quently by a predetermined current in either

'
1

one of the tripping coils. The value of the
current 1n the tripping coils necessary to
cause. movement of the armature depends
upon the gap between the armature and the
cores. To adjust the tripping mechanism
so that it may operate on any desired over-
load, I provide means for adjusting this air
gap. Kxtending through the switch-board
1s a rod 91 having a knurled head 92. This

. rod has a bearing 93 in the switch panel and

passes through a threaded vertical extension
94 (see Figs..1 and 6) of the supporting
frame for the tripping mechanism. The
outer end of this adjusting rod 91 is also
threaded this threaded portion having a
less pitch than the threaded portion which
engages the lug or extension 94. The end
of the rod is provided with a squared nut
95 shown 1n Figs. 1 and 7, which is mounted
in an opening or slot 96 of a downward ex-
tension of the portion 72 connecting the
yokes of the two tripping magnets as is
shown in Fig, 7. When the knurled head
92 1s turned in one direction -or the other,
the nut 95 is given a very slow longitudinal

~movernent, which movement depends upon

the difference in the pitches of the threads.

- At 97 1s shown an arm extending down-
wardly from the rearwardly eéxtending por-
tion 79 of the movable member forming the
arinature . 75, into engagement with this
squared nut 95; thus 1t is seen that by turn-
g the knurled head 90, the position of the
armature can be delicately adjusted.

The operation of the mechanism so far

described will now be explained. _

When the switch is closed and the cur-
rent 1 the line and in the tripping coil is
normal all the parts are in the position
shown In Fig. 1, the armature of the field
magnets being held out of engagement with
the cores of the magnets, the weight being
retained in its raised or upper position by
the pivoted latch 84, and the link or arm
being held in locked engagement by the
holding latch 56. Should an overload occur

70

75

80

85

S0

95

100

105

110

In_any phase the armature 75 is attracted,

-rarsing the rearwardly exterrding portion

79, the laterally extending pin 80 striking
the latch 84 which holds the weight in its

115

raised position, moving the said latch ont

of engagement with the lug 83 and permit-
ting the weight to fall. The weight in fall-
g strikes the arm 58 of the holding latch
with sufficient force to trip the latter so that
the nose or hook 57 moves out of engage-

‘ment with the pin 55. When the holdﬁlg

latch 1s tripped the spring 60 forces the
pivoted link or rod 35 to the inclined posi-
tion shown in Fig. 4, the free end of the

arm 53 riding upward on the link or rod

to the position shown in Fig. 4. The piv-
oted weight 82 now rests with the lug 86 in
engagement on the top of the frame. To re-
set the tripping mechanism and to close the

120

125

130



~ switch the operator moves the handle from
the position shown in Fig. 4 to the position”
‘shown in-Fig. 5 moving the arm 53 longitu-

[ - ] .

dinally as well as downwardly, permitting

- the outer free end of the arm to drop down
“until - the
“hook 57 of the holding latch, at the same
time link 89 is given a downward and for-
- ward movement and by its engagement with
10

pin 55 is engaged by the nose or

the pin 88 on the arm 87 integral with the

weight, lifts the weight to 1ts normal posi-

~tion, the latch 84 automatically engaging

" the projection 83 to retain the weight in its-

15

raised position. By a downward movement

of the operating handle 48, the arm being

~ still locked into engagement with the piv-

- 20

25

by
on being lhifted to position by the link

oted link, the lattér 1s swung. to the vertical

position against the temsion of the spring
60, closing the switch. The parts are held

in this position by the arms of the toggle

- joint. .

- I have provided means for preventing the
switch from being closed in case the latch
84 fails to retain the weight in its upper po-
sition. In case the weight '1s not retained
the latch 84, in its upper position

89, the weight will again move down slowly

 as the operating handle 48 1s thrown to the

30

downward position to close the switch, the |

lug or pin 85 resting in the path of the head
of the finger 58 of the holding latch. The

. result is when the handle 1s thrown to the

35

40

45

50

59

60

. 69

position shown in Fig. 4 the head of the
finger 58 of the holding latch strikes the lug
or pin 85 moving the latch a suflicient
amount to release the pin 55 from the head
or nose of the finger 57 of the latch where-
upon the spring 60 immediately throws the
switch open. o

In Figs. 8 'and 9 I have shown a switch
adapted to be opened manually. The
switch structure is the same as that first de-
scribed and differs only in the operating
mechanism, the pivoted link 35* and arm
53* being pivoted. together at 96. Thus by

a downward movement orf -the operating

“handle the switch is closed and by an out-

ward movement the arm 53% and link 352
move the insulating bar 33 to open position,

spring 60 being employed to hold the parts |

in the open position. I have in this case
shown a three pole double break switch;
it is evident, however, that my invention is
not limited to a switch of this type. Many
changes can be made in the detalls shown
and described without departing from the

spirit and scope-of my invention, and I aim
“in my claims to cover such modifications. .

What I claim as new and desire to secure
by Letters Patent 1s:—
1. In an oil switch or circuit-breaker, a

horizontal supporting member, stationary

contacts supported below said member, a

—

- 069,818

movable support therefor, a link pivoted to
sald horizontal supporting member, and ex-

“tending downward below the same into en-

cagement with the movable support, said
support being adapted to move the bridging
contact into and out of engagement with
the stationary contacts, and
ating the link. |

9. In an oil switch or circuit-breaker, a

supporting frame, stationary contacts sup-

ported from the lower side thereof, a mov- -

able contact, a longitudinally and horizon-
tally movable operating bar upon which the
movable contact 1s mounted, means for sup-
porting and operating said bar comprising

a2 guide and a link mounted on said support-

ing frame, and means for operating sald

link. .

3. In an o1l switch or circuit-breaker, &

supporting frame, an insulating, support 85
‘mounted thereon, stationary contacts mount-

ed on the lower side of said insulating sup-
port, a movable bridging contact, a member
upon which said contact is mounted, said
member being movable in a substantially
horizontal plane, means for supporting said
member comprising a link
horizontal supporting frame, and means for
moving said link. " |

4. In an o1l switch or eircuit-breaker, a
supporting frame, an Iinsulating support
mounted on said frame, stationary contacts

means for oper-

pivoted to the

75

80

90

95

supported from the lower face thereof, one

or more movable bridging contacts, a mem-
ber upon which said contact or contacts are

‘mounted, said member being movable in a
substantially horizontal plane, and means

for supporting said member comprising a
guide mounted on the insulating support.
5. In an o1l switch or circuit-breaker, a

horizontal supporting frame, stationary con-

tacts supported on the lower side of said

100

105

horizontal frame, one or more movable

bridging contacts adapted to move into and
out of engagement with the stationary con-

tacts, a longitudinally movable insulating
bar upon which the bridging contact or con-

tacts are mounted, and means for supporting

said longitudinal movable bar comprising.a

stationary. guide and a pivoted link. -
- 6. In an o1l switch, a horizontal support-

110

115

ing frame, an insulating support mounted

~on the lower face of said supporting frame, -

stationary contacts mounted on said insulat-
ing support, movable bridging contacts, a

longitudinally movable base on which said’

120

contacts are mounted, means for supporting .

said base comprising a guide secured to the

under side of sald insulating support and a
link pivoted to the horizontal supporting
frame, means for operating said link, and

an o1l tank inclosing all of said contacts.:

125

7. In an oil switch or circuit-breaker, a -

PRY . ol "h_orizorital supporting frame, stationary con- ;
movable bridging contact, a longitudinally i tacts supported on the lower side of said 132
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~ bridging

49

~ of, movable bridging contacts, an insulat-.

45

-ing frame, stationary

- l

frame, 4 movable bridging contact adapted
to move into and out of engagement with
the stationary contacts, a movable insulating

base upon which the bridging . contact is
mounted, means for supporting said movable
base comprising a stationary guide, and a

‘pivoted link extending through the horizon-
tal supporting frame, and means for mov-

g’ sald pivoted link. -

8. In an o1l switch or circult-breaker, a
norigontal supporting
tacts supported on the lower side of said
frame, a movable bridging contact adapted
to move into and out of engagement with
sald stationary contacts, an Insulating base
on which the movable contact is mounted,
means for supporting said base comprising
a stationary guide, and means for operating
said base comprising a pivoted link extend-

ing through said ~horizontal ‘supporting

frame, and a member engaging said pivoted
hnk, ' o

9. In an oil switch or circuit-breaker, a
horizontal supporting frame, stationary con-
tacts supported by said frame on the lower
side thereof, a plurality of bridging con-

tacts, a movable insulating base upon which

the bridging contacts are mounted, means
for supporting and operating said movable
isulating  base comprising a stationary
guide and a link pivoted to said frame at its
upper end and extending through said hori-

zontal supporting frame and engaging said
movable base, and a rod engaging said link"

for moving the base laterally to carry the

contacts into engagement with the

stationary contacts. |
10. In an oil switch, a horizontal support-
contacts supported

from said frame and on the lower side there-

ing base on which said contacts are mounted,
said base being adapted to move in a sub.
stantially horizontal plane, a stationary
guide or support for said base, and means

- for operating said base comprising a link or

00

09

rod pivoted to said frame at the top there-

of and extending downward through an
opening or slot in the frame, and engaging

the lower end of said base, and means com.

prising a handle and a longitudinally mov-
-able arm for operating said Iink, and an

o1l tank inclosing said contacts. -
11. In an oil switch, & horizontal support-

ing frame, an insulating member mounted

on the lower face of said horizontal sup-

- porting frame, stationary contacts mounted

60

65

on said 1nsulating

_ member, one or more
bridging contacts, a

contacts laterally into and out of engage-
ment with the stationary contacts, means for
operating said support comprising a link
ptvoted at a point above the horizontal Sup-

589,818

frame, stationary con-

“horizontal frame for supporting

FP—

‘ried thereby,
movable support therefor also carried by

support therefor, said
support being adapted to move In a substan- |
tially horizontal plane to carry the movable |

| breaking the -engagement i !
) and the operating means, and for moving 130

porting frame and extending downward
through the latter and
end the support, means for moving said piv-
oted link to close and opern the switch, and
an o1l tank inclosing all of said contacts.

-
engaging at its lower -

70

12. In combination, a switch -board, a -

support for switch mechanism mounted on
the rear thereof, movable and stationary
contacts supported thereby, a longitudinally
movable member carrying the movable con-
tacts; an o1l tank inclosing the contacts, and

| an operating mechanism comprising a link

or rod pivoted to said support above the
tank and extending downward into the lat-
ter and engaging said movable contact car-
rying member, a spring for moving said
link or rod in one direction to open the
switch, and toggle mechanism adapted to
engage the pivoted link or rod to close the

switch.

1. In combination, a switch-board, a
switch
mechanism mounted on the rear of said
board, movable and stationary contacts, 2,
longitudinally movable support for the mov-
able contact or contacts, a link or rod piv-
oted above said frame and extending down-
ward through the latter into engagement

-with said movable support for moving said
{ink or rod toward or away

from the board
to,open or close the switch., _

14. In combination, a horizontal frame
for supporting switch mechanism, movable
and stationary contacts, a support for.the
movable contacts movable in a substantially
horizontal plane, a link or rod pivoted above
the frame and extending through the latter

1nto engagement with said movable support,

and means for moving the link or rod in one
direction to close the switch and in the op-
posite direction to open the switch.

- 15. In an oil switch or chftuit-breaker, a

| supporting frame, stationary contacts car-

ried thereby, movable contacts, a longitu-
dinally movable support therefor also carried

above the frame and extending through the
latter into engagement with the support,
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by said frame, a link pivoted at'a fixed point -

operating means engaging the link for mov-
- ing the latter in one direction to close the

115

switch, and means for automatically moving
the link in the opposite direction to open -

the switceh.

16. In an oil switch or circuit-breaker;, a

supporting frame, stationary contacts car-
movable bridging contacts, a

sald frame, a link pivoted at a fixed point;
above the frame and extending -through the
latter into engagement
operating means engaging the link for mov-
ing the latter in one direction for closing
the switch, and means for automatically
between the link

with the support,

120
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the link in the opposite direction to open
the switch.

17. In an oil switch or circuit-breaker, a
supporting frame, stationary contacts car-
ried thereby, one or more movable bridging
contacts, a movable support therefor also

- carried by said frame, a link or rod engag-

10

20

tripping

ing the movable support and extending up-
wardly through said {rame, operating
mechanism comprising a handle and a rod

connected to said handle and having one

‘end adapted to be
‘ment with said link to hold the switch

placed in locked engage-

closed, a latch for holding said rod and hnk
in engagement, means for automatically
the latch for breaking the connec-
tion between the rod and the link, and a
spring for opening the switch. '

- - ]

18. In an oil switch or circuit-breaker, a .

substantially horizontal supporting frame,
stationary contacts carried thereby on the
lower side thereof, one or more bridging

~contacts, a movable support therefor also

20

30

carried by said frame, an oil tank secured
to said frame and inclosing all the contacts,
a link or rod engaging the movable support
and extending upwardly through said
frame, mechanism for closing the switch

comprising an operating handle and a lon-

oitudinally movable arm, means for lock-

 ing the link and arm together, and auto-

30

matic means for releasing the link and arm
for opening the switch. — °
19. In combination, a switch board, an

oil switch secured on the rear side thereof,

" said switch comprising a supporting frame,

40
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horizontal supporting frame for -switch .
mechanism, stationary and movable contacts
supported on the lower side of said irame,

€5

stationary contacts carried on the lower side
of said frame, one or more bridging con-

"tacts, a movable support therefor also car-
| e, a pivoted link or rod
engaging -the movable support and extend-

ried by said-frame, a

ing-upwardly through said irame, means for
closing the switch, comprising an operat-
ing handle on the front of the switch-board

‘and a toggle arm, means for locking the

link and arm into engagement, an auto-
matic means for releasing the link and arm,
and a spring for opening the switeh.

- 20. In an oil switch. or circuit-breaker, a
supporting frame, stationary and movable
contacts supported therefrom, an oil tanlk
inclosing the .contacts, switch operating
mechanism comprising a toggle, a pivoted

‘link or rod extending downward through

the frame and in operative relation to the
movable contacts and a toggle arm, means

for holding the link and arm in locking en-

oagement comprising a latch on one of sald

‘members, and means for tripping said latch

to break the locking engagemernt between
the link and-the arm. :
- 91. In an oil switch or circuit breaker, 2

locked engagement to hold the’

660,818

a movable member carrying said movablé

contacts, an oil tank inclosing the contacts,

an operating . mechanism comprising a. .

handle, a toggle connected thereto, and a-

link pivoted to ‘said horizontal support and

extending downward through the same nto

70

engagement with sald movable contact car-

rying. member, means for holding the lnk

and one arm of said toggle in locked enguge-
ment comprising a pivoted latch.on one ot
said parts and a pin or projection on the

other and adapted to be engaged by said

‘latch, and means for tripping said lateh to

break the locked engagement and to permit
the switch to be opened. -
- 99, In an oil switch -or circuit breaker, a

89.

horizontal support for switch mechanism,

stationary and movable contacts supported
below the same, a movablé member carrying
the movable contacts, an oil tank inclosing
the contacts, an operating mechanism com-
prising a handle, a toggle connected thereto,
and a link pivoted to said horizonial sup-
port and extending downward through the
sameé into engagement with said movable
contact carrying member, a latch for held-

ing one arm of the toggle and said link m

T

 the switch closed,
means for tripping said latch to break the

locked engagement and to permit the arm
‘to ride upward on. the link, and means for

opening the switch when the latch is tripped.
93 Tn an oil switch or circuit-breaker, a

supporting frame, stationary and movable.

contacts supported therefromn, an oil tank
inclosing the contacts, a swilch operating
mechanism comprising a toggle arm and a
pivoted link or rod in operative relation to

‘the movable contacts and extending upward

above the supporting frame, a roller on sad
toggle arm adapted to engage ‘the pivoted
link, means for holding the link and arm

in locking engagement comprising a latch

on.one of said members, and means for trip-

ping said latch for breaking the locking

engagement and to cause the roiler to ride
upward on the pivoted link and the switch
to open. |

94, In an oil switch or circuit breaker, a

horizontal support for switch mechanisny j)
stationary and movable contacts on the

lower side of said support, a movable mem-
ber carrying the movable countacts, and an
oil tank inclosing said contacts, an operat-
ing mechanism comprising & handle, a tog-
ole connected thereto, and s link pivoted to
said support and extending downward below
the same into engagement with said movable
contact carrying member, means for holding
the link and one arm of the toggle in locked
engagement so as to hold the switch closed,
said means consisting of a pivoted latch on

the link and a pin or projection on said tog-
ole arm, and means for tripping said lateh -

90
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link &nd tozgle arm and to permit said arm

- to ride upward on the link above the latch

10

15

20

25

30

and the switch to be opened.
25. In-an oil switch, a horizontal support
for switch mechanism, stationary and mov-

able contacts on the lower: side thereof, a
- member carrying the
o1l tank inclosing the contacts, an operating
mechanism comprising an operating handle,

movable contacts, an

a toggle connected thereto, and a Tink p1v-
oted to said horizontal support at one end
and extending downward below the same
Into engagement with said movable contact
carrying member, one of the toggle arms
having a normally free end adapted to be
placed in locked engagement with the Iink,
a latch for holding said link and toggle arm
in locked engagement, means for tripping
the latch to cause said toggle arm to ride

upward on the link and the switch to open,

and means whereby said toggle arm will
drop downward and be engageq by said
latch when the handle is raised.

26. In an oil switch or circuit breaker, a

horizontal support for switch mechanism,

stationary and movable contacts on the

lower side of said horizontal support, a |

member carrying the movable contacts, a
switch operating mechanism COmprising an

operating handle, a toggle connected to said

handle, and a link having a fixed pivotal

. support above said horizontal support, and

'35

40

45

- member carrying the movable

a0

55

s closed, but is disconnected therefrom when

60

extending downward through the latter into
engagement with the movable contact car-
rying member, said toggle having an arm,
the end of which rests freely on said link
when the switch is open, a pivoted lateh be-
low the free end of said arm, and means
whereby when said operating handle is
shifted in one direction, said arm drops
downward and is locked by said latch to the
link, and when the handle is shifted in the
opposite direction, the switch is closed.

27. In an oil switch or circuit-breaker, a
horizontal support for switch mechanism,
stationary and movable contacts on the
lower side of said horizontal support, a
_ contacts, an
o1l tank inclosing all said contacts, a switch

operating mechanism comprising an operat-
_ - connected to said han-
dle, and a link or rod extending downward

ing handle, a toggle
through said horizontal support into en-
gagement with the movable contact carry-
ing member, said toggle having an arm
which is locked to said link when the switch

the switch is open, a latch for locking said
arm and link together, and means whereby

when said operating handle is shifted in one
‘direction said arm is locked to the link by

said latch, and when the operating handle

1s shifted in the opposite direction the

 switch is closed.

- 65

28, In an oil switch, a horizontal sup- |

1Ing ireely on the link when

‘tank 1mclosing all said contacts, a

-vided with a roller which rests

g

' porting frame for switch thechanismi, oV

able and stationary contacts on the lower
side of said frame, a movable member car-

rying the movable contact, an operating-
a toggle

mechanism comprising a handle,
connected to said handle, and a link p1v-

oted at a fixed point above said frame and

extending downward through the latter into

‘engagement with said movable contact cap-

Ir'ying member, one arm of the toggle rest-
) the switch is
open, a latch pivoted on said link below said
toggle arm, and means whereby when said
handle is shifted in one direction the free
end of said toggle arm drops downward and
15 locked by said latch to the Iink, and when
the handle is shifted in the opposite direc-

| tlon the switch is closed. -. --
. 29. In an oil switch, a horizontal support-
85

ing -frame for switch mechanism, movable
and stationary contacts on the lower side of
sald frame, a movable member carrying the
movable contacts, a switch operating mech-
anism comprising an operation- handle, a
toggle connected to said handle, and a link
having a fixed pivotal support above said
horizontal frame and extending downward
through the latter into engagement with the
movable contact carrying member, a latch

on said link, said toggle having an arm, the

end of which rests freely on said link above

sald latch when the switch is open, and
means whereby when the handle is shifted

1n one direction the end of sald toggle arm

drops downward and is locked to the link

by said latch, so that the switch can be

closed by shifting the handle in the OPPO-
site_direction, and means for tripping the
latch to break the locked engagement be-
tween said link and toggle arm and to cause
the latter to ride upward on the link to per-
mit the switch to be opened. -

30. In an oil switch or circuit breaker, a
horizontal supporting frame for switch
mechanism, movable and stationary contacts

on the lower side thereof, a movable mem-

ber supporting the movable contact, an oil
switch op-
erating mechanism comprising an
handle, a toggle connected thereto, and a
link pivoted at a fixed point above said
frame and extending downward through
the latter
able contact carrying member, said toggle
having an arm, one end of which is pro-
tfreely on the
link when the switch is open, means for
locking said toggle arm and link together
when the handle is shifted in one direction
S0 that the switch can be closed by shifting
the handle in the opposite direction, means

for breaking the locked engagement between
~sald link and toggle arm, so that the latter

can ride freely upward on said link and the
switch can be opened. '

operating

into engagement with said mov-
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31. Tn an oil switch or cireuit breaker,
horizontal support for switch mechanism,
stationary contacts secured to the lower side
thereof, a bridging contact and-a iovable

‘member carrying the same, an oil tank se-

cured to said frame and inclosing all of the
contacts, a switch operating mechanism

~ comprising an operating handle, a toggle
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tripping the latch

connected to the same, and a link pivoted
above said frame and extending downward
through the latter into engagement with

said bridging contact carrying member, one |
arm of said toggle having a voller which
rests freely on said link when the switch 1s

open, means for locking said toggle arm to
the link comprising a latch pivoted to the
link below said toggle arm, means-whereby
when the handle is shifted in one direction

‘said toggle arm drops downward and is
said latch fo the link so that the

locked by f
switch can be closed by shifting the handle
in the opposite direction, and means for
so that said toggle arm
can ride upward on the link and the switch

‘can be automatically opened.

32. In an oil switch or circuit-breaker, a

support for switch mechanism, movable and

stationary contact members, switch operat-

ing mechanism comprising an operating
handle, a toggle arm and a pivoted link or
rod in operative relation to the movable
contact members, a pivoted latch on said
link, a roller on the free end of sald arm,
normally resting on said link above the
latch, a lateral pin or projection on said
arm whereby when the operating handle
is moved outward the arm drops down and

the pin or projection thereof is engaged by

said latch, and when the handle is moved 1n

the opposite direction, the arm and link are
moved to close the switch, means for auto-.
matically tripping the latch, and a spring

under stress when the switeh is closed . for
opening the switch® when the latch 1s
tripped. - - S

33. In an oil switch or circult-breaker,
switch operating mechanism, a holding

latch, a movable weighted member adapted

in falling to trip said latch, and means for

resetting said member during the manipula-
tion of the operating mechanism incident to
the closing of the switch. .

g4, In an oil switch -or circuit-breaker,

switch operating mechanism including an

operating handle, and a pivoted holding
latch, means for t:gif)ping the latch includ-
ing a weight adapted when released to strike

" the latch, and means for resetting the weight

- 60

65

by a movement of the switch handle inci-
dent to the closing of the switch. =

35 In an automatic switch or ecircuit
brealer, an operating mechanisn, a tripping
mechanism including a pivoted latch, a piv-
oted weight adapted to strike and -trip the

latch, and means in operative relation to |

‘simultaneously

269,818

a | said operating mechanism and to said weight

for resetting the latter by a movement-of
the operating mechanism incident to the
closing of the switch. -
36. In an automatic switch or ecircuit
breaker, a switch operating mechanisni, a
holding latch, a tripping coil, an armature
therefor, a pivoted weight normally retained
in its upper raised position and adapted
to be released by a movement of said arma-

ture to trip said latch, and means connected

to said operating mechanism and to sald
weight for resetting the latter by a move-

70 .

75

ment -of said operating mechanism incident

to the closing of the switch. -

37. In an automatic switch or circult-
breaker. switch operating mechanism, a

holding latch, a pivoted weight for tripping
said latch, a catch for holding the weight in
its raised position, a tripping coil, an arma-
ture therefor adapted to release said weight
on predetermined current or  voltage
changes, and means connected to said oper-
ating mechanism for resetting said weight

| by a manual movement of the switch handle

80

90

given to the same prior to the closing of the

switeh and incident thereto.

38. In an automatic oil-switch or circult-

breaker, switch mechanism including a han-

dle, a toggle arm, and a link or rod 1n oper-

95

ative relation to the movable switch mem-

ber, a latch for holding the arm and link in
locked engagement, a pivoted weight adapt-

ed to be released on the occurrence of pre-
‘determined line conditions and in falling

to trip said latch to release said arm and
link whereby the switch 1s opened, and
means operated by a movement of the switch

‘handle for lifting the weight simultaneously
with the locking of said arm and hink.
"~ 39. In an automatic oil switch or circuit-
breaker, switch mechanism-including a han-

dle, a toggle arm, and a link or rod 1n oper-
ative relation to the movable switch mem-

ber, a latch for holding the arm and link in
locked engagement whereby the switch can
| be closed, a tripping coil, a pivoted weight

adapted to be released by said coil and In
falling to trip said latch, whereby the arm
and link are released and the switch 1s
opened, and means for
by a movement of the switch handle which
shifts the arm to a position
to be locked to the link by said latch. -

" 40. In an automatic switch or circuit

“breaker, stationary and movable contacts, an

resetting said weight

100

105

1156

120

operating mechanism comprising an operat-

Ing
locked together hold the switch closed, a

‘latch for locking said members. together
‘when the handle is shifted manually 1n one

direction, a movable weight for tripping

said latch to break the locked engagement
between said members, and means for rais-
ing said weight by the same movement of

handle and two members which when .

125
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the handle which causes said members to be

. locked by said latch.

43i. In an  automatic switch or cii’cuit-_

- breaker, stationary and movable contacts, an

o

operating mechanism comprising a handle
and a pair of relatively movable members,

& latch for locking said members together

10

. 15

when said handle is shifted manually in one |

direction, a weight for tripping said latch,
a second latch for retaining said welght in

1ts normal upper position, and means opera- |
five by the same manual movement of the
~ handle which causes said members to be

locked together, for raising said weight,

said weight serving to break the locked en-
gagement between said members before the
switch 1s closed on the failure of the weight

o retaining latch to operate.

20

- 42, In an automatic non-closable ecircuit
breaker having separable contacts, the com-
bmation with an operating member and a

- normally gositive collapsible connection be-

y A

tween said member and said contacts, said
connection being set in non-collapsed posi-
tion by movement of said member in one di-
rection, whereby movement of said member
m the other direction actuates said contacts,

- of a trip member for collapsing said connec-

30

operating device for

tion, an energy-storing
means whereby said

said trip member, an

- operating member during its movemeht to

Ll T
g
[
.
Ll

set said connection in non-collapsible posi-

tion stores energy in said operating device.

. 43. In an automatic non-closable circuit

breaker, the combination of switch contacts,
switch operating mechanism comprising a
normally positive collapsible connection, en-
ergy-storing means .adapted when released
to cause said comnection to collapse, and
means for storing energy in said energy-
storing ‘means during the operation of the
operating mechanism incident to closing the
switch. = o - |
- 44. In an automatic non-closable circuit
breaker, the combination of switch contacts,

switch operating mechanism comprising a
normally positive collapsible connection, en-

ergy-storing means adapted when released
to cause said connection to collapse, means

for releasing said energy storing means

upon the occurrence of predetermined ab--

normal conditions, and means for storing

energy 1n-said energy-storing

the operation of the operating mechanism

incident to closing the switch.
In testimony whereof I affix my signature,
in the presence of two witnesses.

_ HERMON L. VAN YALKENBURG.
‘Witnesses: o |
- ArtHUR F. KWwIs,

Frep J. KiNsEy.
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