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§ Claims. (CL 294—69)

This invention relates to a closure latching
mechanism for a bottom opening charging

bucket or the like. More particularly,,it relates
to a new latch which, in closure position, coacts
with a cable to hold closed the door sections at
the bottom of an electric furnace charging bucket
or the like. . .

The art of cable-latching mechanisms for bot-
tom opening charging buckets is broadly old.

However, in this irivention a new and different
closure latching mechanism is disclosed which is
not subject to’being easily tripped by accident; is
not subject to quick deterioration by the wear of
the parts; is able to hold the closure cable ina
positive manner around the door sections even
though some slack may e present in the cable;
and does not have insecure structural character-
istics. - Hence, the latching mechanism of this
invention is safer and guicker and easier to op-
erate than pricr such devices. Other objects and
advantages will be apparent from the following
description and accompanying drawings, in
which, )

~ Pigure 1 is a view in elevation of a conven-
tional charging bucket to which a preferred em-
bodiment .of the closure latehing ‘mechanism of
this invention is.applied and is shown in latched
position;

~ Pigure 2 is a view. from -the bottom of the

charging bucket and closurelatching mechanism g

of Figure 1; i ) i
_ Figure 3 is an enlarged view looking at the
underside of ‘the latching door section on .the
¢harging bucket of Figure 1 showing the-closure
1atching mechanism in latched ‘position;

Pigure 4 is a view in side elevation taken along
lines IV—IV of Figure 3, .
_Figure b is a further ‘enlargement in side ele-
vation of the closure latching mechanism.of this
invention illustrated in latched position in solid
lines and in open or unlatched position in chain
lines; and : -
“Piglre 6is a view in end elevation taken along
line'VI—VI of Figure 5.

“Referring to the drawings, a ‘bottom opening

charging hucket 18 such 2s.is suitable Tor use
with electric furnaces oxr the like -is illustrated.
This ‘bucket may conveniently be carried by 3
bail ‘11 connected to opposite sides of a body 12
which ‘may_be circular in plan. Outstanding
hinge frames 13 ‘integral with body 12 are ar-
ranged -around the outside of body 12 adjacent
the 'bottom thereof. These frames. have “lower
portions which.depend somewhat below body 12,

which - dependent portions on each frame 13 are’
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drilled in registry for the reception of a hinge
pintle 18.
_The bottom closure for bucket {g¢ comprises.a
plurality of triangular door.sections {8, one.of
which may also be called a latching .door section
{1. "The outer enids of door sections 4§ are re-
spectively provided with a pair of integral hinge
ears 8 which span the respective frames i3.
Each pair of ears 18 is drilled so that they may
be connected by the common respective pinile {3
to the respective frame (3 and effect a hinge for
the particular door section {6 concerned. The
undersides of the door sections 16 are frequently
strengthened by integral strengthening ribs 19.
Adjacent the apex of each door section {6, other
than latching door .section 11, a cable-engaging
member 29 is provided in the form of a hook
having its outer-end spaced away from the under-
side. of iits respective door section and pointing
out ‘toward the cutside of bucket (8. Latching
door section 17 in the embodiment shown is pro-
vided adjacent its apex with a cable-engaging
member 21 in the form of a ring having an eye
22 ‘therein. “These cable-engaging members 28
and 21 are welded to the underside of their re-
spective door sections (6. When closed, the
dimensions of the door sections I8 are-such that
a complete bottom closure is formed for bucket
10, usually .of inverted pyramidal form, the axis
of ‘which is coincident with the axis of body 12.
Although a comparatively shallow bottom clo-
sure is illustrated in Figures .1 and 2, the closure
latching mechanism of this invention will oper-
ate whether the door sections form a horizontal
coplanar bottom closure or a bottom closure of
inverted pyramidal form of greater altitude than
that illustrated in Figure 1.

‘A cable 23 is _brovided having closed loops at
the respective ends thereof, one of which, loop
24, is ‘at the free end of cable 28 and the other,
loop 285, is at the fastened or captive end of cable
23. One end of cable 22 is fastened to ring 21 by
means of loop 25 passing through eye 22 and
around ring2t.. Other means for fastening this
end of cable.23 to latching door section LT.may
readily be.provided.. To. close .the bottom of
bucket 10, door sections {8, after the bucket is
emptied, are either manually or by means.of .a
¢losing frame -(not shown) moved into closed
position illustrated in Figures 1 and 2. 'Free end
24 of cable 23 is then wound around ‘hooks 26 in
engagement therewith and passed through eye
22, which is of sufficient size, bringing loop 24
adjacent the closure latching mechanism 26 .of
this invention. Tt is apparent that unless loop
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24 is firmly held, the weight of the contents of
bucket {8 will pull loop 24 through eye 22 and
cause cable 23 to unwind allowing door sections
{8 to drop open and discharge the contents of
the bucket {0. Cable 23 is preferably made of all
steel wire rope or stee] chain. Heretofore, such
bottom closure door sections were held in closed
bosition in many cases by lengths of fiker rope
which was permitted to burn away to open the
door sections. This latter practice is not only
relatively expencive but is relatively time-con-
suming. Use of a steel cable 23 permits of indefi-
nite reuse and is far less subject to any hagzard
of accidental breakage.

Closure latching mechanism 25 comprises a
latch 27 having a bifurcated inner end 28 and
an outer end 28. Latch 27 is substantially ar-
cuate or convex when in position and viewing

the underside of latching door section {7 to which

mechanism 28 is attached. Latch 27 is pivotally
mounted intermediate its respective ends in a
bracket 30 afiixed to the underside of latching
door section {7 in such fashion that the axis of
the longitudinal body of latch 27 passes through
the axis of the inverted pyramidal form of the
bottom elosure of bucket {0. A catch 31 having
a pendant leg 32 is pivotally and swingably
mounted between the sides of lstch 27 in the
recess of the bifureation at inner end 28. in
latched position the pendant leg 32 of catch 54
points outwardly in the direction of the longitu-
dinal body of latch 27, the inner end of which
bears against the underside of latching door
section 11. Hence, when catch 3! and inner end
22 are passed through loop 24 of cable 23, cable
23 is held in closure position in a positive man-
ner by engagement with cable-engaging mem-
bers 28 and 2i. Even though there may be some
slack in cable 28, after closing door sections (6
and before bucket 18 is recharged, nevertheless,
cable 23 cannot unwind because loop 24 is locked
between inner end 28 and catch 31 and the
underside of latching door section (7.

A wedge block 33 having an inclined face 34 is
slidably mounted in guides 35. Guides 35 are
fastened to the underside of latching door sec-
tion {71 by being welded thereto or otherwise
affixed. Block 33 slides in a direction parailel
to the axis of the longitudinal body of latch 21
and is adapted to have its inclined face 34 en-
gage outer end 29 of latch 27 when block 23 is
moved toward the apex of door section 1. Outer
end 29 is so shaped as to have surface contaci
with inclined face 34, the angle of which rela-
tive the direction of movement is not so steep
that it can be forced out by any pressure sub-
stantially normal to face 24.

The extent to which ends 28 and 29 of latch
27 extend toward the underside of latching door
section 117, is such that when latch 27 is rocked,
after block 23 is pulled outwardly, the respective
ends alternate, that is, when inner end 28 sub-
stantially bears against the underside of door
section {7 outer end 29 is away from the sald
underside of door section 17 and block 33 may be
Dositioned between outer end 29 and said under-
side to hold latch 27 in latched or closed posi-
tion. Conversely, when block 33 is removed, the
tension in cable 23 pulls inner end 28 and catch
31 away from the underside of door section 17
and moves outer end 29 toward the said under-
side. Leg 32 is made of such length that outer
end 29 must move substantially all the way up to
the underside of door section 17, as shown by
the chain lines in Figure 5, before loop 24 can
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pull free, swinging leg 32 in a clockwise arc as
it does so. Leg 32 then falls substantially into
the position shown in the chain line figure just
mentioned. In this way, even if there is slight
dislodgment of block 33 or wear on the underside
of latching door section (7 adjacent respective
parts of closure latching mechanism 28, unlatch-
ing of the door sections {6 will not take place
until block 33 is deliberately withdrawn entirely
by an operator.

Block 32 has a recess 38 at the rear thereof in
which one end of a link 37 is pivotally connected
by a pin 38. The other or outer end of link 37
is connected by a pivot pin 38 to an arm 44,
4&rm 4§ rotates about a center 41 where it is
affixed by a stud bolt and nut 42 to the under-
side of door section 17. The end of arm 40 ex-
tending from center 41 past pin 39 is bifurcated
in such fashion that the outer end of link 27 fits
hetween the opposed faces of the bifurcation in
question. In this way, and by means of a washer
43, arm 43 is maintained without wobble in a
plane substantially parallel to the underside of
door section 17.

A spring 44 is connected to 2 bracket 45 inte-
gral with the central rib {8 of door section #17.
The other end of spring 44 is connected to arm
40. This spring is so chosen that at ail times it
urges arm 48 and hence wedge block 33 inward-
1y, that is, into latched or closure position when
the outer end 2% of latch 27 will permit. The
outer end of arm 4@ has an opening 46 by means
of which an extension bar 47 is connected. =Ex-
tension bar 47 is guided by an opening 48 through
a rib {9 adjacent the periphery of buckei {9.
A loop £5 in the outer end of extension bar 47
enables an operator with a hook bar to pull block
33 outwardly, allowing latch 27 to be moved into

he chain line position of Figure 5 by the pull of

cable 28 and, hence, allowing door sections 15 to
fily open and discharge the contents into the
electric furnace or other structure over which
bucket 10 is then positioned. In some cases, an
extension bar, such as bar 47, may not be needed
and an operator may directly engage arm 48
through opening 48 to unlatch the bottom of
the bucket. Whether or not an extension bar 47
is used, the device of this invention is not easily
tripped because there are no members operable
substantially directly vertically, as in the case
0f so many prior devices, which may be caught
on projections or otherwise moved to discharge
the bucket by accident. Any such accidental
discharge is, of course, a substantial hazard to
the workmen in the plant.

Although we have illustrated and described but
a, preferred embodiment and practice of the in-
vention, it is to be understood that modifica-
tions may be made in the device of this inven~
tion without departing from the spirit thereof or

- the scope of the appended claims.
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‘We claim:

1. A closure latching mechanism for a bottom
opening charging bucket or the like having a
plurality of triangular door sections arranged

©and adapted when closed to form a bottom clo-

70

sure for said charging bucket or the like, one of
said door sections being a latching door section,
a plurality of cable-engaging members respec-
tively arranged on the underside of said door

* sections, comprising in combination, a ecable

5

adapted to engage said cable-engaging members
to hold said door sections in closed position, said
cable further being adapted to be held in latched
position against the underside of said latching

3
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door section, & latch movably mounted between
the ends thereof on the underside of said latching
door section and adapted to have its respective
ends alternately rock toward and away from the
underside of said latching door section, one of
said ends being adapted to hold said cable in
latched position when said one of said ends has
been moved tovward said underside of said latch-
ing door section, and pressure bearing means
mounted on said latching door section to move
generally paraliel thereto between the other end
of said latch and the underside of said latching
deor section o hold said one of said ends of said
latch in latching position, whereby when said
bearing means are removed, said cable will dis-
engage from said eable-engaging members and
allow said door sections to open.

2. A closure latching mechanism for a bottom
opening charging bucket or the like having & plu-
rality of bottom door- sections arranged and
adapted when closed to form a bottom closure
substantially in inverted pyramidal form for said
charging bucket or the like, a plurality of cable~
engaging members respectively arranged adja~
cent the apices of said door sections on the lower
sides theresf, comprising in combination, a cable
adapted to engage said cable-engaging members
to hold said door sections in closed position, said
cable having one end fastened to one of said door
sections, said cable further having a closed loop
on the other and free end thereof adapted to be
held in latched position against the underside of
said one of said door sections, a latch, said latch
being pivotally mounted intermediate the ends
thereof and extending substantially in a direc-
tion radiating from the axis of said pyramidal
form along the underside of said one of said door
sections and adapted to have its inner end pass
through said loop and bear against said under-
side of said one of said door sections when said
latch is in closure position, a wedge block
mounted on said one of said door sections adja-
cent the outer end of said lateh to slide generally
parallel to said one of said door sections between
said outer end of said latch and said underside
of said one of said door sections to hold said latch
in closure position, and an arm pivotally con-
nected to said block and adapted to move it out
of engagement with said outer end of said latch,
whereby when said arm is pulled outwardly said
loop is quickly released by said latch permitting
said door sections to open by the unwinding of
the free end of said cable from said cable-engag-
ing members. :

3. A closure latching mechanism for a bottom
opening charging bucket or the like having &
plurality of triangular door sections arranged
and adapted when closed to form a bottom clo-
sure substantially in inverted pyramidal form for
said charging bucket or the like, a plurality of
cable-engaging membpers respectively arranged
adjacent the apices of said door sections on the
jower side thereof, comprising in combination,
a cable adapted to engage said cable-engaging
members to hold said door sections in closed posi-
tion, said cable having one end fastened to the
latching door section, said cable further having
a closed loop on the other and free end thereof
adapted to be held in latched position against
the underside of said latching door section, an
arcuate rocking latch mounted between its ends
on the underside of said latching door section
in substantially. convex position when viewing
the underside of said latching door section, said
rocking latch extending substantially in a direc-
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tioh radiating from the axis of said pyramidal
form along said underside of said latching door
section, a catch swingably mounted on the ither
end of said latch adapted to pass through said
loop -and extend substantially in the direction
said latch extends when in closure position,-said
loop being held by said inner end of said latch
in said catch when said latch is in closure posi~
tion against the underside of said latching door
section; a wedge block slidably mounted on the
underside of said latching door section adjacent
the outer end of said latch to have its opposite
sides engaged between said outer end of said
lateh ang said underside of said latching door
section when said lateh is in closure position, said
catch having a length adapted to prevent the
opening of said latch by bearing against the un-
derside of said latching door section unless and
until said wedge block is substantially entirely
removed from its position between said -outer
end of said latch and said underside of said
latching door section, and an arm pivotally con-
nected to said block and adapted to move it at
least out of engagement with said outer end of
said latch, whereby when said arm is pulled out-

- wardly to slide said wedge block out of engage-
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ment with said outer end of said lateh, said loop
is quickly released by said-latch and cateh per-
mitting said door sections to open by the dis-
enigagement of said cable from said cable-engag-
ing members.

4. A closure latching mechanism for a bottom
opening charging bucket or the like having a
plurality of triangular door sections arranged
and adapted when closed to ‘form a bottom clos-
ure substantially in inverted pyramidal form for
said charging bucket or the like, a plurality of
cable-engaging members Tespectively arranged
adjacent the apices of said door sections on the
lower sides thereof, comprising in combination, a
cable adapted to engage said cable-engaging
members to hold said door sections in closed po-
sition, said cable having one end fastened to
one of said door sections, said cable further hav-
ing a closed loop on the other and free end there-
of adapted to be held in latched position against
the underside of said one of said door sections, a
1atch, said latch being pivotally mounted inter-
mediate the ends thereof and extending substan-
tially in a direction radiating from the axis of
said pyramidal form along the underside of said
one of said door sections, a catch swingably
mounted on the inner end of said latch adapted
to pass through said loop and point substantially
outwardly when said latch is in closure position,
a wedge block adjacent the outer end of saidlateh
and- positioned between said outer end of said
lateh and said underside of said one of said door
sections when said latch is in closure position;
an arm pivotally connected to said block and
adapted to move it along said one of said door
sections into and out of engagement with said
outer end of said lateh, and a spring connected
to said arm to urge said block toward said outer
end of said latch and into closure position,
whereby when said arm is pulled outwardly said
loop is quickly released by said latch and catch
permitting said door sections to open by the un-
winding of the free end of said cable from said
cable-engaging members.

5. A closure latching mechanism for a bottom
opening charging bucket or the like having a
plurality of bottom door sections arranged and
adapted when closed to form a bottom closure
substantially in inverted pyramidal form for said
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charging bucket or the like, 5 plurality of cable-
engaging members respectively arranged ad-
jacent the apices of said door sections on the
undersides thereof, comprising in combination, a
cable adapted to engage said cable-engaging
members to hold said door sections in closed po-
sition, said cable having one end fastened to one
of said door sections, said cable further having
a closed loop on the other and free end thereof
adapted to be held in latched position against
the underside of said one of said door sections,
a lateh, said latch being pivotally mounted inter-
mediafe the ends thereof and extending substan-
tially in a direction radiating from the axis of
said pyramidal form along the underside of said
one of said door sections and adapted to have
its inner end pass through said loop and bear
against said underside of said one of said door
sections when said latch is in latched position,
a wedge block slidably mounted on the underside
of and generally parallel to said one of said door
sections adjacent the outer end of said latch and
positioned between said outer end and said
underside when said latch is in latched position,
said wedge block being movabie out of the path
of movement of said outer end of said latch to
enable said latch fto be opened, an arm pivotally
connected to said block and adapted to move it
into and out of engagement with said outer end
of said latch, said arm being further pivotally
connected adjacent one end thereof to said
underside of said one of said door sections, and
means for supporting said arm in relatively
stable position in a plane substantially parallel
to said underside of said one of said door sec-
tions.

6. A closure latch mechanism for a bottom
opening charging bucket or the like having a
plurality of triangular door sections and a plu-
rality of closure cable-engaging members on said
door sections and to hold said door sections in
closed position, said cable having at least one
end adapted to be held in latched condition
against the underside of said latching door sec-
tion, comprising in combination, a rocking latch
pivotally mounted on the underside of one door
section in spaced generally parallel relation
thereto, the respective ends of said latch being
alternately movable toward said door section, a
wedge block slidably mounted on the underside
of said one door section adjacent tc one end of
said lateh, said wedge block being engaged on
opposite sides thereof between said end of said
latch and the underside of said one door section
when the other end of said lateh is moved toward
said one door section into latching position
therewith, and means connected to said wedge
block to move it out of said engagement to open
said latch mechanism.

7. In a closure latching mechanism for a
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furnace charging bucket or the like, in combina-
tion, a generally planar closure section having a
supporting surface, a bracket connected to said
supperting surface, a unitary rockable latch
pivotally mounted in said bracket intermediate
the ends of said latch, said ends being alternately
rockable about a pivot towards said supporting
surface, one of said ends being movable towards
said supporting surface to form a latching en-
closure therewith between sajd one end and said
bracket, a block connected to and generally mov-
able along said supporting surface adjacent the
other end of said lateh to engage said supporting
surface and said other end on opposite sides of
said block when said latching enclosure is
formed, means for limiting the movement of said
block to that portion of said latch on the same
side of said pivet as said other end, and means
for moving said block out of engagement between
said other end and said supporting surface to
open said latching enclosure.

8. In a closure latching mechanism for a fur-
nace charging bucket or the like, in combination,
8 generally planar closure section having g sup-
porting surface, a bracket connected to said sup-
porting surface, a unitary rockable latch pivot-
ally mounted in said bracket intermediate the
ends of said latch, said ends being alternately
rockable towards said supporting surface, one of
said ends being movable towards said supporting
surface to form g latching enclosure therewith
hetween said one end and said bracket, a block
connected to and generally slidable along said
supporting surface adjacent the other end of
said latch to engage said supporiing surface and
said other end on opposite sides of said block
when said latching enclosure is formed, means
for guiding the sliding of said block generally in
the plane of movement of said latch, means urg-
Ing said block toward said other end of said latch
to separate said other end from said supporting
surface and form said latching enclosure, and
means for moving said block cut of engagement
between said other end and said supporting sur-
face to open said latching enclosure.
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