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PATENT OFFICE

1,980,506
OIi FUSE

Alwin G. Steinmayer, Milwaukee, and William O.
Schultz, South Milwaukee, Wis., assignors to

Line Material Comapany,

South Milwaukee,

Wis., a corporation of Delaware

Original application June 27, 1930, Serial No.
464,220, Divided and this application Decem-
ber 22, 1931, Serial No. 582,744

5 Claims.

This invention relates to oil fuses, and is a di~
vision of our application filed June 27, 1630, Se~
rial Number 464,220 for Oil fuses,

In oil fuses, as heretofore constructed, it has
usually been necessary for the operator to be
relatively close to the fuse when the circuit is
closed and it has frequently happened that the
closing of the circuit occurred when an exces-
sive load existed resulting in immediately blow-
From: actual tests with different
types of oil fuses it has been found that the sud-
den generation of gas produced dangerous pres-
sures which sometimes resulted in a viclent ex-
plosion of the device, with flying metal fragments

5 and heated or burning oil.

This invention is designed to overcome the de-
fects noted above, and objects of this invention
are to provide an oil fuse which may be operated
by a “switch stick” or by remote control to open
or close the circuit thereby allowing the operator
or lineman to remain at a safe distance, which
is so constructed that the device can be used
also as a switch to open the circuit even under
load, and which is provided with means insuring
safety of operation under all conditions.

Purther objects are to provide an oil fuse in
which a novel arrangement of vents is provided
for relieving the gas pressure, in which discharge
of the gases from immediately adjacent the fused
portion or from the switch contacts is provided,
in which a direct path free from constriction is
provided for discharging the gases without re-
quiring the gases to pass along a circuitous or
round about path, in which means are provided
for guiding the gases directly to the vents, and
in which double safety means are provided for
venting the gases.

Further objects are to provide a construction
which, in reality, combines both the features of
a switeh and fuse, which is positive in its closing
and opening action, which is positively locked in
closed posifion, which is fully encased or housed,
and which cannot blow open when the fuse blows.

Further objects are to provide a fuse swilch
in which the cover cannot be opened when the
switch is in the locksd or closed position, and in
which the fuse switch cannot be closed when the
cgver is in the open position or in the unlocked
position, but which can be closed only when the
cover is closed and positively locked in closed po-
gition.

A further object is to provide a construction
such as outlined immediately above which is so
made that a special tool may be inserted to per-
mit the closing of the fuse switch for testing pur-

(CL. 200—50)

poses while the cover is open although under
normal conditions and without the use of the
special tocl such closing of the fuse switch can-
not occur when the cover is either open or un-
locked.

Further objects are to provide a toggle action
oil fuse switch in which the movable and station-
ary contacts are held in firm engagement under
pressure by means of locking toggle mechanism,
and in which a quick motion occurs both in open-
ing and closing.

Further objects are to provide an oil fuse switch
in which a block carries both the fuse and the
movakble contacts, in which the block is removable
to permit ready renewal of the fuse while the
block iz removed from the rest of the mecha-
nism, in which the block may be made of any
suitakle insulating material, whether brittle or
not, as it is free from pressure bearing lugs or
projections but is of a simple, easily molded shape,
in which bkarriers carried by the block are so
arranged that they guide the gases to the adja-
cent vents, in which a metallic pin or rod ex-
tends through the block and transmits the open-
ing or closing force or pressure directly to the
body of the block, in which the block itself has
only sliding motion, and in which the pin or rod
not only connects the fuse and contact carrying
block to the operating mechanism but also di-
rectly interlocks the block with the cover to pre-
vent opening of the cover when the fuse switch
is closed.

Further objects are to provide an oil fuse switch
in which the pressure of the engaged contacts
may be readily adjusted, in which a fitting pro-
vided with right and left threads is provided for
securing this adjustment, and in which this fit-
ting is readily accesgible and may be both ad-
justed and locked in adjusted position after the
fuse switch is completely assembled. 95

Further objects are to provide a construction
of oil fuse in which the fuse has a double re-
duced section, in which the reduced sections are
so located and positioned that very little heat
conduction can occur, in which the bottom part
of the fuse drops down upon fusing at the re-
duced sections, thereby producing a long gap in
addition to that prcduced by the actual fusing,
in which wrapped portions of the fuse link or ele-
ment are provided to both reduce conduction
and provide additional insulation between the
fuse link and the casing or other portions of the
device so that even if the fuse is distorted at
fusing undesirable contact cannot occur, and to
provide such a construction that any suitable
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conducting material such as the low melting

. alloys, aluminum, or any other metal, even cop-
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Further objects are to provide a novel form
of oil fuse switch which is so made that the
cover caiy be opened by means of a switch stick,
and which may, if desired, be so made that the
vent pipes or members may be used as hangers
during hoisting, or in another form suitable for
underground installation, for instance, may have
its vents piped to a common vent pipe provided
with a down turned end,.the vents being prefer-
ably downturned under all conditions to either
shed water or to prevent water from rising into
the casing.

Further objects are to provide a rugged, simple
type of oil fuse switch which will handle large
loads at high voltage, which may be easily pro-
duced, and which is easy to operate.

While oil is the preferred liguid to be used
in the apparatus, it is intended that the use of
the term “o0il” is not to be construed as specifi-
cally limiting the invention other than as indi-
cating a suitable insulating liguid.

An embodiment of the invention is shown in
the accompanying drawings, in which:—

Figure 1 is a vertical, sectional view through
the device, such view corresponding to a section
on the line 1—1 of Figure 2.

Figure 2 is a view.of the device with the top
sectioned off and with some other paris of the
apparatus in section.

Figure 3 is a sectional view on the line 3—3
of Figure 2, :

Figure 4 is a sectional view on the line 4—4
of Figure 2 showing the latch mechanism.

‘Figure 5 is a sectional view corresponding to
Figure 1, showing the operator mechanism in
open position and showing the cover in full lines
in .open position and in dotted lines in closed
position.

Referring to the drawings, it will be seen that
the combined oil fuse and switch comprises a
movable block or member 1 which is formed of
suitable insulating material and may, if desired,
be formed of porcelain, as no projecting, pres-
sure bearing lugs are necessitated in this con-
struction.  This block is slidably mounted ap-
proximately centrally of the casing 2 and carries
the movable contacts 3, which are removably

* held to metal terminal blocks 4 and which are

preferably provided with removable arcing strips
5, as shown most clearly in Figure 1.
The terminal blocks 4 are located on opposite

5 sides of the movable member or block 1 and are

each carried by means of an inwardly project-
ing metal arm 8, see Figure 3, which extends be-
neath overhanging shoulders formed on the in-
sulating, movable block 1, and which are held in
place by means of screws 7 accessible through
openings 8 formed in the insulating movable
block 1. ‘

The arms 6 carry downwardly extending lugs 9
which carry threaded sftems 10 adapted to re-
ceive thumb nuts or clamping nuts indicated in
dotted lines at 11 in Figure 3.

A removable fuse link is held in contact with
each. of the lugs 9 by means of the thumb nuts
11, This removable fuse link is shown in Figures
1 and 3, and comprises forked ends 12 adapted
to straddle the threaded stems 10, so that the
fuse may. be readily renewed when needed. The
fuse is provided with two reduced sections 13, and
preferably the intermediate portions of the fuse
are wrapped with paper, fiber, or other insulating

1,980,506

material, which is indicated at 14, which not
only prevents inadvertent contact of the fuse

with other portions of the apparatus in the event .

that the fuse blows and becomes distorted, but
also prevents rapid conduction. of heat from the
fuse. :

The reduced sections 13 of the fuse are located
at the bottom corners of the lower portion 15 of
the insulating block 1. The central portion of
the fuse is located immediately below the lower
central portion of the fuse carrying, insulating
block 1. Preferably the block 1 is provided with
barriers 16 formed integrally therewith and pro-
jecting from opposite faces thereof, as shown in
Figure 3. These barriers, it will be noted, are
adjacent the movable contacts 3 and provide in-
sulating portions located between the adjacent
movable contacts and the fuse, as is most clearly
shown in Figure 3, as developed in greater de-
tail in our original application Serial No. 464,220,
filed June 27, 1930, for Oil fuses. The barriers
16 extend outwardly substantially flush with the
faces of the upper rectangular portion of the
fuse block, as is apparent from such figure.

The movable contacts 3 are adapted to engage
the flat stationary contacts 17, see Figures 1 and
3, when the block 1 is forced downwardly into its
lowermost position, as shown in such. figures.

The staticnary contacts 17 are carried by in-
wardly projecting insulating members 18 which
are rigidly secured by means of screws 19 to in-
wardly projecting lugs 20 formed integrally with
the casing 2, as shown most clearly in Figure 3.
It is also preferable to . inset the heads of the
screws 18 within apertures 21 formed in the in-
sulating members 18, . and to correspondingly in-
set the heads of the screws 22 which hold the sta-
tionary contacts 17 in place within apertures 23
formed in the insulating members 18.

These insulating members 18 are symmetrically
placed on opposite sides adjacent the lower por-
tion of the apparatus, and it is to be noted that
the entire fuse link and the movable and station-
ary contacts are located well below the normal
oil level, such as indicated at 24 in Figure 3.

The rear end of each of the stationary con-
tacts 17 is provided with a conductor or cable re-
ceiving socket 25, see Figure 3, within which the
corresponding conductor or cable 26 is securely
fixed.

. The conductors or cables 26 extend upwardly
adjacent the rear portion of the apparatus and
are heavily insulated and pass outwardly through
downwardly projecting pipe-like extensions 27,

preferably formed integrally with the casing 2 -

and located on opposite sides thereof, as shown
most clearly in Figures 2 and 3. If desired, in-
sulating bushings 28 may be provided for the
outlet members 27 if the device is to be used out

of doors, or else wiped lead joints are formed be- -

tween the cutlet members 27 and suitable lead
pipes if the device is used underground.

It is to be noted that the interior of the casing
2 is insulated by means of a fiber sheet 29 which
lies against the interior faces or walls of the
casing. Obviously, this fiber sheet may be made
of one portion or of several portions, as found
most expedient in the manufacture of the appa-
ratus. The lower portion of the fiber sheet is

provided with a plurality of holes 30 which are

spaced from a centrally located hole 31 formed
in a bottom fiber sheet 32, see Figure 3. 'The
centrally located hole 31 is imomediately over the
drain plug 33.

The purpose of this construction is to prevent :
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the striking of an arc from the fuse through

‘any of the holes 30 to the metal portion of the

casing. These holes 30, formed in the fiber
sheet, are staggered or spaced with reference to
the hole 31 formed in the bottom fiber sheet 32.
The mechanism for operating the movable fuse
carrying and centact carrying block 1 will now
be described.
- The block 1 is roughly of rectangular cross
section, as has been previously indicated, and
is provided with an aperture therethrough
through which a transverse operating pin 34 pro-
jects, as shown in Figures 1, 2 and 3, suitable

- washers and cotter pins or split pins being pro-
15°

vided for locsely retaining the rod or pin 34 in
place. This rod forms the sole means of com-~
municating pressure or force to the movable
block 1 and has a substantial contact area with
the block. The block obviously may be formed
of any suitable insulating material, as previously
described, and in view of the fact that it is free
from projecting, pressure bearing ears or lugs,
it is clear that there is no danger of cracking
or breaking the block, even if the block is formed
of relatively brittle material, such as porcelain.
The block 1 is loosely guided for vertical recipro-
catory motion by means of a rear guide 35, see
Figure 1, bolted to an inwardly projecting lug 36
of the casing 2, and by a forwardly located guide
indicated in dotted lines at 37 in Figure 2, which

* is provided with an integrally formed bracket 38.

The guide 37 and its integrally formed bracket

5. 38 are bolted to an inwardly projecting forward

.85

lug 39, see Figures 1 and 2, formed integrally
with the casing. The guides 35 and 37 are pro-

~vided with oppositely located, inwardly turned
- flanges 40 and 41 respectively, see Figure 2, for
- .preventing lateral shifting of the slidable or

40

45
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reciprocatory block 1. ;
-The operating rod or pin 34, see Figure 1, is

‘normally positioned within the forked arms 42

of a yoke-shaped, bell crank lever indicated gen-
erally at 43 in Figures 1, 2 and 3. It is to be
noted from Figures 2 and 3 that the forked arms
42 are located on opposite sides of the insulating
block and thus insure parallel motion for oppo-
site ends of the pin or rod.34, thus freely lifting
or depressing the slidable block 1 without danger
of tilting such block,

The bell crank lever 43 is provided with spaced
bearings between which the head 44 of an op-
erating link is positioned, see Figure 2. This
operating link has a forward head 45 pivoted be-
tween the ears of a short lever 46. The heads 44
and 45 of the connecting link are joined by means
of a fitting consisting of a plug-like member
47 which is threaded into the head 45 and which
receives the threaded extension 48 of the head

- 44, Preferably the external and internal threads

of the fitting or member 47 are right and left

hand threads, so that if such member is rotated,

the distance between the heads 45 and 44 of the
composite connecting link may be readily ad-
justed. It is preferable to provide the fitting 47
with a nut-shaped portion 49 that may be en-

- gaged by a wrench during adjustment, and to

provide a lock nut 50 for locking the device in
place. This construction is very clearly shown
‘in Figure 2.

The lever 46, see Figures 1 and 2, is rigidly
mounted upon an operating rock shaft 51 car-
ried in suitable bearings and projecting outward-
ly through the wall of the casing. A stuffing box
is preferably provided for the shaft 51 and may
consist of the packing gland 52 and any suitable

3

packing 53, as shown in Figure 2, to prevent loss
of oil. The outer end of the rock shaft 51 is
provided with an operating lever 54, which is
preferably apertured to receive the hooked end
of a switch stick. Very obviously this operating
lever may he connected by links and levers with
a remote control lever, or with any other suitable
remote control device.

It is to be noted from the description thus far
given of the operating mechanism, that the
levers 43 and 46 and the intermediate link join-
ing such levers constitute toggle mechanism, so
that when the rock shaft 51 is rocked in a clock-
wise direction, the toggle mechanism is straight-
ened out and slightly passes dead center to there~
by force the forked arms 42 of the bell crank
lever downwardly, thus carrying the insulating
block I downwardly and forcing the movable
contacts 3 into binding engagement with the
stationary contacis 17. In order to prevent the
toggle mechanism from passing beyond the pre-
determined locking position, a screw or stop
member 55, see Figure 1, is carried by the lever
46 and engages a lip 56 formed integrally with
the head 45 of the connecting link. This holds
the toggle mechanism in locked position just
past dead center and secures the positive locking
t(;)f the combined fuse and switch in closed posi-
ion.

It is preferable to provide scme form of spring; 105
such as coiled springs 57, see Figures 1 and 2, for
urging the mechanism towards switch open posi-
tion. These coiled springs 57 are preferably
loosely wrapped about the pivct pins 58 which
pivotally join the bell crank laver 43 to the brack-
et 38, the spaced ‘arms of such bell crank lever
being  positioned between upwardly projecting
lugs formed on the bracket 38, see Figures 1 and
2. Tt is preferable to provide the pins 58 with
heads at their inner ends, and to provide split 115
pins 58 and washers 59 adjacent the outer ends
of such pins to held the pins in place, the washers
also serving to retain the cciled springs 57.

One end of each coiled spring is engaged in an
aperture formed in the bracket 38, and the other 199
end engages a screw 69 on the bell crank lever 43,
2s shown most clearly in Figure 1.

From the description thus far given, it js clear

that an operator may control the device either
threugh remote control mechanizm connected to
the. lever 54, or else by means of a switch stick,
and may at all times remain a considerahle dis-
tance from the apparatus during the opening or
clesing of the switeh,
* The casing 2 is provided with a hinged cover 61,
preferably ribbed for strength, and provided with
rearwardly projecting lugs 62 pivoted hetween
ears 63 formed integrally with the casing 2, as
shown in Figures 1 and 2, the lugs 62 constituting
stops to hold the cover in opan position when it is
swung  upwardly just past center, az is obvious
irom an inspection of Figure 1. The cover 61 is
provided with a downwardly opening channel
within which packing 64 is positioned to thus seal
against the upper edge of the casing 2 when the
cover is closed. The cover is also provided with
prejecting slotted ears 65, see Figure 1, which
are adapted to receive the threaded locking bolis
66 pivotally carried by the casing and provided
with clamping nuts 67. The clamping nuts €7
may, if desired, be provided with pivoted han-
dles 68 in the usual manner. When the cover is
closed, the pivoted bolts 66 are rocked into posi-
tion and the cover is clamped tightly to the cas-
ing by the nuts 67 in the well known manner.
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+- ertured tongue or ear 69, see Figure 1, which may
» betengaged by a switch stick when it is desired
>toopen' or::close the: cover.

1S

it will be:seen from:Figures 1.and 2 that the

z-lever: 46 isiprovided with an extension having an

integral tongue or catech-70 .-which is projected

~rinwardly ‘when the switch is in closed position,

TR

. conditions hercinafter described,. the tongue 70

" is ‘adapted to be received within a hole 71 formed
_in a:pivoted latch or lever 72, see Figures 2. and:
TE15 .

4, which is pressed: upwardly by means of a spring

T LT35:see Figures 1 and 4.

. ‘The:cover 61 is provided with & downwardly

L.projecting finger 74, see Figures 1 and 2, which,
»‘when the-cover is loccked in closed position, en-

90

gages: and . depresses the latch or lever 72 and

v holds: such.latch out of engagement with the
zitongue 70, thereby perniitting the switch to be

readily closed.

However, assuming that the

c-switch isiopen and the cover is open, it is-ap-

B 8

«:the.switch: operating mechanism- is thereby pre-:

.parent.that the switch cannof be ciosed, as the
i.tongue:70 issheld by the latch 72 and motion of

- ‘yvented.: Howsver; when the cover is closed, the

AE30¢

switch operating mechanism is free and may be
rocked to ‘closed position.
It is also apparent-that it is undesirable to open

i the’cover ‘while the switech is in closed position.
“This is readily prevented by providing the cover
-~ with - hook-shaped downwardly and rearwardly

1135

projecting arms 75 which are in the path of the

-+ pin-34; see Figure 1, when the cover is in closed
- position. In view of the-fact that the switch is

‘.locked in closed position by the toggle mecha-

© .nism, it is apparent that the cover is also locked

5540

closed due to the engagement of the hooked arins

" 75 with the pin 34, and ccnsequently such cover
--cannot be opened until the switch is moved to

5245

open position.

“When the switch is moved to open position, it
is-clear:-that the pin 34 is sufficiently raised to
permit the cover to be rocked upwardly, the arms
75 heing free of the pin.

"It will ‘be seen, therefore; that simple and re-

.-liable means have been provided for preventing

2550

..is-opened, and for preventing opening of the

1,55

ropen. This,

the closing of the oil fuse switch when the cover

- cover ‘when:the oil fuse switch is closed.

‘Tt is apparent, however, that for testing pur~
poses a special tool may be used to depress-the
latch or lever. 72 and permit the closing of the

~.switch -for testing purposes while the cover is

tion of the apparatus, as is-apparent from the

~immediately preceding description.

1760

It is apparent that whatever liquid is used,
- as the.insulating liquid within the combined fuse
. ahd switch apparatus, that gases will be generat-

‘ed either when the contacts are separated and

1565

‘the current flowing or when the fuse blows under
“load. From actual experience with oil fuses, it

““has’oeen found that the generation of gas is ex-
sstremely. sudden and that with certain designs of

470

“oil fuses-dangerous.and even explosive pressures
ssometimes: occur. This generation of pressure
occurs with the utmost rapidity and is somewhat

-'in the nature of an explosion.

~This invention provides an unrestricted, direct

and freeventing of the gases when the fuse blows.

: The casing 2 is provided with upwardly slant-
ing :projections 76, see Figures 2 and 3, which

_ - as'may be seen from Figure 3.
Returning again to ‘the:operating mechanism,

‘but which extends downwardly when the mecha-".
-..nism. is rocked to.open position. Under certain-

the forked. arms 42.

however, is not the normal opera--

, 11,980,506
{ The cover 61 is provided with a projecting, ap-~-

form upwardly copening -side .chambers 77 which
open: directly. into the fuse casing from- opposite
sides! thereof ‘and directly "above the -contacts,
‘Thé bafiles 16
aid in separating the cutwardly flowing gases into 80
two separate streams.and thereby cooperate with

the chambers 77, as -has been developed in greater

detail in our co-pending application of -which
this is a division.  From Figure 3 it is apparent
that the gases have a free passage upwardly to. 85
the -venting chambers and outwardly through the
vent pipes-78. These vent pipes are arched: and
bent downwardly so as to shed water, and they
may be turned either as shown-in the drawings
or-laterally to each side of the apparatus, or in: g9
fact, in any direction ' desired.

In view of the fact that the gases are provided

free passage outwardly from adjacent each con-
“tracted portiont 13 of the fuse link, it is apparént

that; although the fuse may blow under heavy:; g5
Ioad,- nevertheless no damage whatsoever - can
oceur. ,

Assume that the switch is in. closed “position
and that the fuse-blows or melts under load.- It

-is apparent that the contracted portions 13, which-

are only in contact with the insulating block'at
the extreme lower corners, will melt ahd: allow
the central portion to-drop downwardly; thereby
materially increasing the length of the:gap. ‘The
evolution of gases is readily taken care of - by__105
the vents described abhove, as free passage is af-
forded on-each side of the main or slidable block.
When it is desired to renew the: fuse, the cover
cannot be opened uritil the mechanism is-rocked

“to open position.. This may be readily: a.ccom-‘110

plished by a switch stick or by remote ¢ontrol,
as previously described, and the cover may be
opened by a switch stick, if desired. Thereéafter
the slidably mounted insulating block may: e

-lifted directly upwardly, as it will clear all por-. i1

tions of the mechanism and as the pin orrod 34
will then pass directly upwardly from the-up-
wardly positioned forked arms 42, see Figure 1},
of the bell crank lever 43. - This block may; there-
fore, be freely removed from the apparatus and+gg
a new fuse link substituted for . the used -link.
Thereafter the block 1 is dropped back into.place,

“the guides 35 and 37, see Figure 2, guiding the
-block downwardly into correct position, with the

pin .or transverse rod 34 seating. itself within:j2s
However, the switch can-
not be closed to put. the fuse. into: circuit. until
the cover- is locked. in. closed position, thereby
holding - the -lateh. 72, see Figures 1 and. 4, de-

-pressed. - Under these conditions, however,.the*{30

switch may be rocked to closed position.

When the device is initially assembled.and.ad-
justed, any desired pressure may be secured. be-
tween the movable contaets 3 and the stationary
contacts -17 - after assembling the. device. by
merely adjusting the fitting 47, see Figures 1 and
2, thereafter locking such fitting  with- the lock
nut 50.

Algo, it is to-be nol,ed that-when: the -toggle
mechanism moves past dead center during.open- 140
ing motion, that the switch opens with a quick
movement due to the springs 57, and' conse-
quently a quick break cr quick opening movement
is secured.

The' casing 2 may be obviously supported:in
any suitable manner, as by means. of apertured
brackets 719, see Figures 1 and 2, formed integtal-
Iy with the ecasing. It is also-apparent that the
device may be easily hoisted into position,—the
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curved vent pipes 78 being used as hargers to
facilitate this operation.

It is to be noted particularly that every active
portion of the combined switch and oil fuse is
adequately and fully insulated, and that no de-~
structive arcing can occur.

The device is very simple, is eminently practi-
cal, and may be most easily manufactured,
assembled and adjusted.

Although this invention has been described in
considerable detail, it is to be understood that
such description is intended as illustrative rather
than limiting, as the invention may be variously
embodied and is to be interpreted as claimed.

‘We claim:

1. In a device of the class described, a casing,
a cover for said casing, one unit of an interlock-
ing means carried by said cover, a movable meni-
ber having movable contacts and a fuse normally
connecting said contacts, stationary contacts car-
ried within said casing and engageable by said
movable contacts when said movable member is
moved to switch closed position, operating means
for moving said movable member to open and
closed position, said movable member being free-
ly removable when said operating means is in
open position, means cooperating with and re-
leasable by said cover for locking said operating
means in open position when said cover is open,
and a second unit of said interlocking means car-
ried by said movable member and interlocking
with said first unit when said movable member
is in closed position.

2. In a device of the class described, a casing,
a cover for said casing, one unit of an interlock-
ing means carried by said cover, a reciprocatory
plunger guided within said casing and having a
projecting pin forming the other of said inter-
locking means and cooperating with said first
mentioned interlocking means in one position of
said reciprocatory plunger, a forked lever pivotal-
ly mounted within said casing and having open
ended slots in its forked arms for receiving said
pin, stationary and movable contacts whose en-
gagement and disengagement is controlled by said
reciprocatory plunger, and means operable ex-
ternally of said casing for rocking said plunger
to move said plunger into switch open position,
said forked lever when in switch open position
presenting the open end of said slots upwardly,
whereby said plunger may be bodily lifted from
said casing.

3. In a device of the class described, a casing, a
cover for said casing, one unit of an interlocking
means carried by said cover, a reciprocatory
plunger guided within said casing and freely re-
movable directly from said casing by an outwardly
sliding motion, said plunger having a projecting
pin forming the other unit of said interlocking
means and co-operating with said first interlock-
ing means when said plunger is in switch closed
position, stationary contacts mounted within said
casing, movable contacts carried by said plunger
for engaging said stationary contacts when said
plunger is in switch closed position, a fuse carried
by said plunger and normally electrically joining
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said movable contacts, a forked lever pivotally
mounted within said casing and having open end-
ed slots in its forked arms for receiving said pin,
and means for rocking said forked lever to cause
said plunger to move inwardly to switch closed po-
sition or outwardly to switch open positicn, said
forked lever when in switch open position present-
ing the open ends of said siots upwardly, whereby
said plunger may be lifted free of said forked lever
as it is slid cutwardly froin said casing during re-
moval.

4. In a device of the class described, a casing,
a cover for said casing, one unit of an interlock-
ing means carried by said cover, a reciprocatory
plunger guided within said ‘casing and freely re-
movable direcily irom said casing by an outward-
1y sliding motion, said plunger having a projecting
pin forming ths siher unit of said interlocking
means and co-operating with said first interlock-
ing meens when said plunger is in switch closed
position, stationary contacts mounted within said
casing, movable contacts carried by said plunger
for engaging said stationary contacts when said
plunger is in switch closed position, a fuse carried
by said plunger and normally electrically join-
ing said movable contacts, a forked lever pivot-
ally mounfed within said casing and having open
ended slots in ifs forked arims for receiving said
pin, and toggle link mechanism for rocking said
forked lever, said toggle link mechanism being
moved past dead center when said forked lever
is In switch closed position, said forked lever
wiien in switch open position presenting the open
ends of said slots upwardly, whereby said plunger
may be lifted free of said forked lever as it is
slid outwardly from said casing during removal.

5. In a device cf the class described, a casing,
a cover for said casing, one unit of an interlocking
means carried by said cover, a reciprocatory
plunger guided within said casing and freely re-
movable directly from said casing by an ouwtwardly
sliding motion, said plunger having a projecting
pin forming the other unit of said interlocking
means and co-operating with said first interlock-
ing means when said plunger is in switch closed
position, stationary contacts mounted within said
casing, movable contacts carried by said plunger
for engaging said stationary -contacts when said
plunger is in switch closed position, a fuse car-
ried by said plunger and normally electrically join-
ing said movable contacts, a forked lever pivot-
aily mounted within said casing and having open
ended slots in its forked arms for receiving said
pin, toggle link mechanism for rocking said
forked lever, said toggle link mechanism being
moved past dead center when said forked lever is
in switch closed position, and means carried with-
in said casing and controlled by said cover for
locking said forked lever in switch open position

when said cover is open, said forked lever when I

in switch open position presenting the open ends
of said slots upwardly, whereby said plunger may
be lifted free of said forked lever as it is slid out-
wardly from said casing during removal.
ALWIN G. STEINMAYER.
WILLIAM O. SCHULTZ.
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