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. 8pecification of Letters Patent,”

Patented Mar. 15, 1910.

Applieation filed April 16, 1909. Serial No. 430,339,

To all whom it may concern: - -

Be it known that I, Erwiy C. SHERMAN,
of Youngstown, Mahoning county, Obio,
have invented a new and useful mprove-
ment in Trunnion-Supports for Dumping-

Ladles, of which the. following is a full,

clear, and exact description, reference being
had te the accompanying drawings, forming

- part of this specification, in which——
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Figure 1 is an end elevation of a ladle ear
having a toothed trunnion gear forming
part of the ladle support constructed and ar.

ranged in accordance with my invention;

Fig. 2 is a detail side elevation on a larger
scale of the trunnion gear shown in Fig. 1;
Fig. 8 is a sectional elevation of the gear on

the line TII—III of Fig, 2; Figs. 4 to 9 are -

the ladle in

diagrammatic views showing
positions assumed by it in dump-

different
ing, ) L
My invention relates to the construction

~of ladles used in handling molten materials

8b.
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such as iren or blast furnace cinder, of the
rolling or rocking type, which advance on
their supports while being emptied and the

invention more particularly relates to im-
the dumping opera-
‘tion is automatically conirplled. - :

proved means by which

The object of my invention is to provide
improved means whereby thé ladle or tilting
body while either whol y or.partly loaded
is always in such position as will tend to
cause it to assume its vertically upright po-
sition. : .

Heretofore in such cars, when the ladle or
dumping body is being tipped in dumping,
the trunnion gears which are generally ‘cy-

- lindrieal, roll forwardly upon trunnion sup-
. ports provided for that purpose on the car
40'b i

ody. During the dumping operation, while
the meolten materials are. owin§ from the
cars, the weight of the materia s, together

with that of the ladle tends to dump the |

ladle and should it not be held back by the
dumping. apparatus, would rapidly aceeler-

ate the speed of the dumping action and

thereby cause frequent accidents, When
fluid pressure motors are used for dumping
such. ladles, on applying the fluid pressure
to start the dumping operation, the ladle is
a slight distance when the ma-

terials begin to flow: from the cars, . When

this occurs, the center of gravity of the ladle
-and. its contents will.be outside of a

line ex-
tending from the cénter of the ladle trun-

.shown in Fig. 6,

nion through the point where the curved
surface of the trunnicn gear is tangent with
the surface of the trunnion gear support,
In such case the weight of the ladle and its

load causes the ladie to tip suddenly, and to

quite an extent, until such time as the fluid
pressure in the exhaust end of the damping
cylinder is compressed sufficiently to over-
come this tendency, after which the move-

ment of the ladle is comparatively steady.-

By means of my improved apparatus, these
difficulties are overcoms and 5 steady dump-
ing  operation is insured at all points
throughout the tipping or dumping opera-
tion of the ladles, : ) :

In the drawings, 2 represents the Iadle of
a_cinder ladle car mounted in a trunnibn
ring 3. The trunnion ring is provided with
trunnions 4 upon which are secured the
toothed trunnion gears 5, constructed and
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arranged in accordance with my invention. .

The teeth 5" on the gears 5 mesh with sim-
ilar teeth ¢’ on the horizontal rick 6 form-
ing part of the car
5% of the gears 5 contacting with the rack
surface 6% 15 made irregular in contour, its
contour approximating the curvature of a
semi-ellipse. This curved surface prefer-
ably is grranged in sech manner that at all
times throughout
the loaded ladle, the center of gravity of
the ladle and amount of material in the
ladle is between the vertical axis of the

| trunnion and & line extending from the

point on the curved. surface of the trun-
nion gear 6, then tangent with the horizon-
tally extending rack .surface upon which
the ladle is. being moved through the cen-
ter from which such curved surface is
struck. | In practice, however, it may be
found desirable in some cases to advance the
center of gravity to a point vertically above
the point of contact of the geay with the

support or even slightly in advance of this

point of contact,
As shown in Fig. 4, the center of gravity
8 15 on the vertieal ceitter line 9 of the car.

the dumping operation of-

body 7, and the surface -
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When the ladle 2 is tipped into the position

shown in Fig. 5, the center of gravity 8 is
bstween the vertical center line ‘of the car 9
and a line 10 extending from the center
through whieh the curved portion of the

support 5 is strigck which is then tancent
. . &

with the horizontal_t'mnni(m support 6. As
the center of gravity 8 of
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(e Tadle and its load in the ladle is again

Toested Botween the vertical center Iine 9 of

he car and the radial center line extending

through the point on the curved surface of -

the gear & which is then tangent with the
support 6. 1
e Iadle is tipped to successively greater
amounts. the lowest position of the ladle be-
ing shown in Fig. 9. The Jadle will be en-
iirely emptied in this position. Tn each case
the conter of gravity 8 is located between the
vertienl center line 9 of the car and a radial
lne extending from the point on the gear b
then tangent with the support 6 through the
center from which this portion of the curved
curface 13 strick.

The trunnion gear and the gear support
are arranged i snch manner that the vesults
whove deseribed are obtained while dumping
ihe ladle in oither of opposite directions.

The advantages of my invention will be
apparent to those «killed i the art. By

making the peenliarly shaped contacting |

snifrees between the trunnion gears and sup-
ports a steady ponring action is secured
operating the fadie and the center of gravity
of the ladle. which changes with different
amonnts of molten material in the ladle
during the pouring operation, is always lo-
cated at 4 point which will tend to bring the

Jadle back into its vertically upright posi-

tion, This fenture is of particular value, as
in case of an accident to the mechanism for
{ilting the Jadle, in dnping, the Iadle would
pight ieelf instead of tipping in the oppo-
site direction o as to quickly spill the molten
contents of the ladle.

The device is siple and 1s easily kept in

‘repair and nay be applied to existing ladles

and ladle eavs at a small cost.

Modifications in the construction and ar-
vangement of the genr and its supporting
vack may be made without departing from
my invention. Instead of providing the pe-
culinrly curved surface on the gear, the gear
may be made cylindrical and the rack made
with an rregular contour instead of the
straight line shown and other changes may
he made without departing from my inven-
Lion,

The nvention s applicable to fadles other
tlhian tho=e nsed in connection with a wheeled
trock to forin a ladle ear,

1}

1. A damping ladle having ladle supports

v which the ladle moves ontwardly in

miping, said supports having means caus-

g o fendency in the dumping ladle to
into its vertically upright position

O1
a
m
Hove
throughout its dumping operation; sub-
stantially ns deseribed. .

9. A dinnping ladle having ladle supports
on which the ladle moves outwardly’in
dwmping in cither of opposite directions,
means arranged to tend to cause the ladle

As shown in Figs. 7. 8 and 9,
= . v

952,368

to move into its vertically upright position
throughout its dumping operation: sub-
stantially as described.

3. A dumping ladle having ladle supports
on which the ladle rolls outwardly n emp-
tying in either of opposite directions, said
supports having means tending to caitse the

ladle and contents to assume vertically up--

right position in all positions assumed dur-
ing the dumping operation; substantially as
deseribed. . .

4. A dumping ladle having ladle supports
on which the ladle rolls outwardly in emp-
tying, said supports having means tending
to cause the ladle when loaded to assume its
vertically upright position in all positions
arsumed in emptying the ladle; substan-
tinlly as deseribed.

5.\ dumping ladle, having supports on
which the ladle rolls outwardly 1n empty-
ing in either of opposite directions, at least
one element of each. support having a con-
tacting surface of irregular contour which
avts to maintain the center of gravity of the
fadle and its contents in a position to tend
fo cause it to assume an upright position
thronghont its dumping movenient; sub-
stantially as described. :

6. A dumping ladle having supports on
which the ladle rolls outwardly in dump-
ing, at least one element of the supports
Laving an irvegular curved . contour which
acts to maintain the center of gravity of the
ladle and its contents in a position to tend
to cause it to assume an upright position
throughout its dumping movement; sub-
stantially as described.

7. A dumping Iadle car baving a trunnion
ring in which the ladle is mounted, trunnion
gears on said ring, and toothed racks on
which said gears roll outwardly in dumping
the ladle, the contour of the contacting sur-
faces of the gears and racks being arranged
to maintain the center of gravity of the
ladle with the portion of its load then in the
ladle between vertical lines passing through
the points of contact of the gear and rack
and through the. center of the car at all
points throughout the ladle emptying op-
eration; substantially as described.

8. A dumping ladle ear having a trunnion
ving in which the ladle is mounted, trunnion
gears on said ring and toothed racks on
which said gears roil outwardly in dumping
the ladle, in each of opposite directions, the
contour of the contacting surfaces on the
gears and racks forming means to maintain
the vertical center line of the trunnion gear
in advance of the center of gravity of the
ladle and the remaining portion of its load

at all points throughout the-ladle emptying

operation; substantially as described.

9. A dumping ladle car having a trunnion
ring in which the ladle is-mounted, trunnion
gears on said ring, and toothed racks on
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which saig ring i moved outwardly in | ports on Which the ad]e rolis outm_trdly in
dumping the ladle, the contour of the con-.| emptyin » the contour of tﬁle ontacting syjy.-
o ; Y2

t least one of the Supporting

© 2 dumping Jadje car having o tPrun- | moyip mass telative to the vertica] center
ine

10 nion ring in Wwhich the ladle is mounted, | lipe o the ladle when in Upright pogition

3 :
Lrinnign &EArs on' ggig '0g, and toothed on the ear apd being alg, arran
racks on which the ring ig moved Sutwardly. | , tendency in the dumping la
in dumping the ladle in each of opposite | inte jtg vertically upright position through-
directions, the contour of the Contacting syp. | i

15 faces of the gears and rackg mg»armngéd as deseribed,
to keep the center of gravity of the dump- | 1, testimony Whereof, 1 have hereunto

ing ladle ang the portion of its load then | set my hand, :
i i i ‘ ERWIN ¢ SHERMAN,
the Tadle ingg its vertically upright position; | itnesses:
20 subgi antially ag described. . g . C. W, McCrurp

11, A dumping Iadle having IadleAsup- W. G. WiLsox,



