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PANY, OF COLURBUS, OIHI0, A CORPORATION OF CGHIO

CUT-0UT

Application filed December 16, 1925. Serial No. 75,828.

The present invention relates to certain
new and useful improvements in cut-outs
adapted to the protection of eloct”ic circuits,
and parti cularly to cut-outs of the tvpe hav-
ing sections of readily fusible conductor
adapted to be ruptured by excessive flow of
current therethrough.

The. especial object of this invention is to
provide a cut-out having a plurality of fuses
adapted to be successively and expeditious-
ly connected into an electric circuit.

A further object is to provide a cut-out en-
closed in a gas tight casing adapted to ex-
clude the explosive gas laden atmosphere of

3 a coal mine from contact with elements sub-

ject to electric charge, and having means
whereby the successive fuses may be connect-
ed into a circuit without admitting the mine
atmosphere to the interior of the casing.

A further object is to provide apparatus
such as above described with means to insure
against accidental or unauthorized admission
of the external atmosphers to the interior of

_ the casing.

The means whereby T attain these objects
are fully set forth in the following specifi-

‘cation and illustrated in the accompanying

drawings of which—

Fig. Tis a front elevational view of the pre-

3¢ ferred embodiment of my invention, show-

ing the front cover removed and certain parts
of the casing broken away to reveal the inte-
rior mechanism.

Fig. 2 1s an end view of the apparatus dis-
closed in Fig. 1, partly in section, with the
operating handle and top cover plate re-
moved to reveal the interior mechanism.

Fig. 8 is a diagrammatic illustration of an
electric cireuit which 1nclr des my improved

' cut-out.

Like numerals refer to similar parts in the
several figures:

To facilitate the description of my im-
proved cut-out- I have provided, in Tig. 3
of the drawings, a dmommm atic JlT istration
of the principal electric cir ﬂmts of a locomo-
tive adapted to the haulage of coalin 2 mine.
In this diagram the numeral 1 ind dicates a
storage battery, or other suitable and con-

Venient source of electric current supply. fi

The numeral 2 indicates, as an entirety, a cut-
out of the class to which my invention re-
lates. The numeral 3 indicates a controller
of the common and well known type where-
by the flow of electric current may be regu-
lated in the motor 4. The battery 1 is con-
nemed with the cut- out 2 by two conductors
5 and 6 which are preferably encased in a
flexible conductor cable of the type common-
ly used in coal mining apparatus, and the
cutout 2 is connected with the controller 3
and motor 4 through the conductors 7 and
8 which are prefer qbly a part of the perma-
nent wiring of the locomotive.
In Figs. 1 and 2 of the drawings the nureral
9 refers to a ca sing which is preferably
formed of cast metﬂ but which may, if de-
sired, be fabricated in any other convenient
manner. The casing 9 has a relatively large
cirenlar window at its front side to afford ac-
cess to the mechanism mounted within. On
the edge 10 of f the cireular window are formed
screw threads adapted to engage correspond-
ing threads formed on an annular flange 11
of the circular cover plate 12. Formed on
the cover plate 12 and projecting beyond the
armhar flange 11, is a circular ﬂflnofe 13 the
face of which is finished to engage a corre-
spondingly finished face of the casing 9 to
form a gas tight joint when the cover ph’ce
12 1s screwed ﬁrmlv to place. The flange 13
ig notched at 14 to receive the hasp of a nad—
lock 15 when it is placed upon the studs 16
of the casing; and by that engagement pre-
vents rotation of the plate in the unserewing
direction to break the seal of the casing.
Formed in one end of the casing 9 is a sec-
ond cirenlar aperbure having a cover plate
17 screw threaded in place and adapted to
form a gas tight joint in the same manner as
that above described. At the center of the
cover plate 17 there is formed a journal bear-
ing 18 in which is rotatively mounted a shaft
19 which projects on both sides of said cover
plate. When the cover plate 17 is in opera-
tive position, the inner end of the shaft 19
is engaged by a journal bearing 20 formed
in the metal of the opposite wall of the cas-
mo, and to the outer end of thls shaft 19 is
ixed an operating handle 21 whereby said
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shaft may be conveniently rotated. The mid-
dle portion 22 of the shaft 19, between the
journal bearings 18 and 20, 1s preferably
formed square for the more convenient at-
tachment of parts intended to rotate with the
shaft and this square portion 22 is preferably
encased in an insulating sleeve 23 to insure
against its accidental connection with the
electrically charged parts of the apparatus.
Mounted upon the square portion 22 of the
shaft 19 are two suitably shaped blocks 24
and 25 formed of suitable insulating mate-
rial, and spaced apart longitudinally of the
shaft, to each of which is attached a plural-
ity of metal plates 26. Upon each of the
plates 26 is formed a spring clip 27 adapted
to receive and securely hold in place the
metallic terminals 28 and 29 of the fuse
cartridge 80 of the common and well known
type. A block of suitable insulating mate-
rial 81 rigidly attached to the back walls of
the casing 9, supports two brush holders 32
and 83 to which are secured the brushes 34
and 85 respectively. The brushes 34 and 35
are of the type commonly used in electric con-
trollers and similar apparatus, and are
adapted to simultaneously contact with the
terminals 28 and 29 of one of the fuse car-
tridges 30, in such manner that by rotation of
the shaft 19 the cartridges 30 may be succes-
sively connected between the brush holders
32 and 33. The brush holders 32 and 33 are
each provided with clamping members 36 and
37 whereby permanent connection is made
with the conductors 7 and 38.

In the illustration of my invention here
presented provision is made for the connec-
tion of the cut-out 2 with a source of electric
supply by means of a removable plug 39 hav-
ing, in this instance, two contact members 40
and 41 which are normally soldered to the
ends of the conductors 5 and 6 of the flexible
conductor cable above referred to. The con-
tact members 40 and 41 are adapted to en-

gage with metallic studs 42 and 43 supported

upon an insulating base 44 positioned in the
eylindrical extension 45 of the casing. These
parts are so proportioned that when the plug
39 is thrust into the cylindrical extension 45 to
cause the connection of the members 40 and
41 with the studs 42 and 48, said plugs will
effectively close said cylindrical extension to
prevent the passage of gasses to or from the
interior of the casing. A flange 46 formed
upon the plug 39 projects over the end of the
cylindrical extension 45 and this flange is
engaged by a ring 47 which is screw threaded
and adapted to engage corresponding threads
formed on the outside of the extension 45 to
securely hold the plug 39 in its operative po-
sition. A collar 48 pinned to the plug 39 pre-
vents the accidental separation of the ring
47 from the plug 39, and on this collar is
formed a plurality of radially extending pro-
jections 49 each adapted to engage the hasp of
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a padlock 50 when it is in place upon a lug
51 formed on the ring 47. By such engage-
ment of one of the projections 49 with the
padlock 50 rotative movement of ring 47 is
limited to such an extent as to insure against
the unauthorized removal of the plug 39 from
the cylindrical extension 45. A conductor
38 extends from the stud 43 to the brush hold-
er 32, and the other stud 42 is in permanent
connection with the conductor 8 of the loco-
motive circuit. By the arrangement of parts
above described the battery 1 may be connect-
ed with the controller 3 and motor 4 in such
manner as to include one of the fuses 30, and
thereby protect the apparatus from injury
by an excessive flow of electric current. If
a fuse 30 is burned in service, due to overload,
rotation of the handle 21 will remove the ter-
minals 28 and 29 of the burnt fuse from con-
tact with the brushes 34 and 35 and move a
second fuse 52 into operative relation there-
with, restoring the circuit through a suitable
fuse without removing the insurance against
possible ignition of an explosive atmosphere
by the accidental formation of electric arcs
at the terminals of the fuse.

To insure the opening of the electric cir-
cuit before the removal of the plug 39, I have
provided interlocking mechanism connecting
said plug with the shaft 19, comprising a rod
53 one end of which is slidable in a bearing
54 of the casing, and the other end is pivot-
ally attached to one arm of a bell crank 55
which is mounted upon the pivot 56 of the
casing. On the arm 57 of the bell crank
55 are formed fingers adapted to engage a lug
58 formed upon the side of the plug 39, in
such manner that when said plug 1s in opera-
tive position the rod 53 will be held at one
extremity of its longitudinal movement. A
spring 59 is arranged to hold said rod at its
other limit of longitudinal movement when
moved thereto upon withdrawal of plug 39
from the casing. A lug 60 formed on the rod
53 is adapted, by its engagement with an
aperture 61 in the collar 62 fixed to the shaft
19, when the plug is withdrawn, to prevent
rotation of said shaft, and the parts are so
shaped and arranged asto prevent withdraw-
al of the plug 39 when the shaft 19 is so turned
that the aperture 61 is out of alignment with
the plug 60. By this arrangement of parts
the plug 39 may not be withdrawn from the
cylindrical extension 45 of the casing while
the brushes 84 and 35 are in contact with the
terminals 28 and 29 of the fuse cartridge 30,
nor can the fuse cartridge 30 be moved into
connection with the brushes 34 and 35 while
the plug 39 is withdrawn from the casing.

In order to complete the gas proof enclo-
sure of the apparatus, I have provided con-
duits 63 extending from the casing 9 of the
cut-out 2 te the gas tight casing of the con-
troller 3 and the motor 4. These conduits
63 are preferably formed of flexible tubing,
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such for example as rubber and fabric hose,
which is impervious to gas and affords desir-
able mechanical protection against abrasion
of the insulation of the enclosed conductors.
Adjacent the end of the conduit 63 is placed
a coupling fitting having a sleeve 64 which
closely fits the outside of the conduit, and
a flange 65 which is faced to form a gas tight
joint with a suitable finished surface sur-
rounding an aperture 66 of the casing 9, and
is securely clamped thereto by suitable ma-
chine screws 67. On the inner surface of the
sleeve 64 there are formed cne or more annu-
lar flanges 68 adapted to be ferced into the
material of the conduit by the expansion of
a thimble 69 which is rolled into the conduit
when the parts are assembled, to securely
hold the parts together and insure the joint
against leakage. A projecting end 70 of the
conduit extends through the aperture 66 to
afford mechanical protection to the installa-
tion of the conductor. The connections of

8 with the casing of the con-

the conduits 63
troller, motor, or other elements of the appa-
ratus, may be made in the same manner as
with the cutout 2, thereby providing a com-
plete unitary system of protection from ex-
plosion for the entire apparatus, whereby the
said apparatus may be protected, not only
from accidental ignition of the gas charged
atmosphere, but also from unauthorized or
malicious tampering with the protecting
agencies.

What T claim is:—

1. In a device of the class described, a
switch device including a rotary element, a
separable connector adapted to connect said
device with an electric circuit, said connector
comprising fixed and movable elements, a
locking lug reciprocable radially of said ro-
tary element and moved in one direction
upon disengagement of the movable element
of said connector to immediately enter a
radial recess in the rotary element of gaid
switch device to lock it, said locking lug be-
ing returned to release position upon the op-
erative re-engagement of said movable ele-
ment,.

2. In an apparatus of the class deseribed,
a switch device including a movable element,
a geparable connector adapted to connect said
switch device with an electric cirenit, said
connector comprising fixed and movable ele-
ments, a reiprocable locking bar having s
Ing at one end adapted to engage in a recess
in the movable element of said switch device
tolock the latter, a ball crank a4 the other end
of said locking bar having one arm in piv-
otal connection therewith, the other arm of
said crank being engaged by the movable
slement of said connector wherehy upon dis-
engagement of the latter said bar is moved
into locking position and upon re-enzage-
ment thereof is moved to release position.

3. In an apparatus of the class described,

3

a switch device including a movable element,
a separable connector adapted to connect said
switch device with an electric circuit, said
connector comprising fixed and movable ele-
ments, a reciprocable locking bar having a
lug at one end adapted to engage in a re-
cess in the movable element of said switch
device to lock the latter, a bell crank at
the other end of said locking bar having one
arm in pivotal connection therewith, the
other arm of said crank being engaged by
the movable element of said connector where-
by upon disengagement of the latter said bar
is moved into locking position and upen re-

engagement thereof i1s moved to release posi-

tion, such movement of said bar being per-
mitted only when said switeh device is in off
position.

4. In an apparatus of the class described, a
circnit closing device including a rotary ele-
ment, a separable connector adapted to con-
nect said switch device with an electric cir-
cuit, said connector comprising fixed and
movable elements, a reciprocable locking bar
having an offset lug at one end radial to said
rotary element and adapted to engage in a
radial recess in said rotary element to lock the
latter, a slide bearing for said bar at said end
thereof, o bell crank at the other end of said
bar having one arm in pivotal connection
therewith, the other arm of said crank being
engaged by the movable element of said con-
nector whereby disengaging movement of the
latter relative to the fixed element is posi-

tively transmitted to said lug to engage it in’

said recess and re-engaging movement of said
movable element is positively transmitted
to said lug to release it from said recess.

5. In an apparatus of the class described, a
gas-proof casing, fuse carrying means mount-
ed within the casing, fuses carried by said
carrying means, means operable from the ex-
terior of the casing to move said carrying
means to bring a fuse into a circuit or to
move a fuse out of the circuit, a separable con-
nector in the cireuit comprising a fixed por-
tion in the casing and accessible through an
aperture in the casing, said connector also
comprising a movable portion engageable
vith and disengageable from the fixed por-
tion and sealing said averture when in en-
gaged positon to maintain the gas-proot con-
dition of the casing, and interfocking means
between said moevable portion and the fuse

carrying means to prevent disengaging move-

ment o1 said movable portion when a fuse is
in the circuit and to prevent the interposition
of a fuse in the circuit when said movable
pertion is disengaged.

6. In an apparatus of the class described, a
gas-proof casing, fuse carrying means mount-
ed within the casing, fuses carrvied by said

ving means,means operable fromtheexte-
ior of the casing to move said carrying
means to bring a fuse into a cireunit or to move
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a fuse out of the circuit, a separable connector
in the circuit comprising a fixed portion in
the casing and accessible through an aper-
ture in the casing, said connector also com-
prising a movable portion engageable with
and disengageable from the fixed portion and
sealing said aperture when in engaged posi-
tion to maintain the gas-proof condition of
the casing, and a single interlocking train be-
tween sald movable portion and the fuse
carrying means to prevent disengaging move-
ment of said movable portion when a fuse is
in the circuit and to prevent the interposition
of a fuse in the circuit when said movable

portion is disengaged.
In testimony whereof I have hereunto set
my hand.
FRED C. COSEO.



