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ENT

A,

ERWIN C. SHERMAN, OF YOUNGSTOWN, OHIO, ASSIGNOR TO THE WIFL_LI;ﬂvz B.
| YOUNGSTOWN, OHIO, A CORPORATION OF QIO

COMPANY, OF

TRUNNION-SUPPORT FOR DUMPING-LADLIS,

. Specification of Letters Patent. :E‘}&%@m%@ﬁ T o5, 359 1310,

Applieation filed April 16, 1908. Serial Wo. 430,339,

-~ To all whom it may concern: - -

of Youngstown,

Ladles, of which the,

Be it known that I, Erwix C. SHERMAN,
Mahoning county, Ghio,
have invented a new and usefyl
ment m Trunnion-Supports for Dumping-
_ following is a fuT,
clear, and exact description, reference being

had te the accompanying drawings, forming

- part of this speeification, in which-——
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- dumped but

ranged In accordance

Iindrical, roli forwardly
“, ports
40/

with that of the ladle tends to

Figure 1 is an end elevation of a ladle ecar

“having a toothed trunnion gear forming

part of the ladle support constructed and ar.

Fig. 2 is a detail side elevation on a larger
scale of the trunnion

Fig. 3 is a sectional elevation of the gear on

the line ITI—I1T of Fig, 2; Figs. 4 to 9 aré
diagrammatic views showing the ladle in

diﬁerent positio_ns assumed by it in dump-

g, o :
- My invention relates to the constiruction

- of ladles used in handling molten materials

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 m-
the dumping opera-
tion is automatically confrolled. ‘

proved means by which

The object of mﬁr invention is to provide

improved means whereby
body while either wholly or . partly loaded

1s always in such position as will tend to

cause it to assume its vertically upright po-
sition. e, |

 Heretofore in such cars, when the ladle or
dumping body is being tipped in dumping,
the trunnion gears which are generally cy-
Indr; upon trunnion sup-
provided for that purpose on the car
body. During the dumping operation, while
the melten materials are flowing from the
cars, the weight of the materia s, together
_ dump
Indle and should it not be held back by the
dumping apparatus,

thereby cause frequent accidents, - When
fluid pressure motors are vsed foy dumping
such ladles, on applying the fiuid pressure
to start the dumping operation, the ladle is
a shght distance when the ma-
terials begin to flow from the cars. When
this occurs, the center of gravity of the ladle

~-and 1its contents will be outside of a lihe ex-

o5

tending from the céenter of the ladle trun- |

mprove-

with my invention; ing operation

. | throughout the tipping or dumping opera-
gear shown in Fig. 1; b :

ring 3,

“1lar teeth 6’ on Zont .
ing part of the car body 7, and the surface -

semi-ellipse.
ably is erranged in

y the ladle or tilting | times throughout

tally

the -

would rapidly aceeler-
dumping action and

“When the ladle 2 is tipped

| nion through the point where the curved

POLLOCK

surface of the trunnicn gear 1s tangent with

the surface of the trunnion gear support.
In such case the weight of the lodle and 1ts

load causes the ladle o tip suddenly, and to

quite an extent, until such time as the fluid
pressure in the exhaust end of the dumping
cylinder is compressed suiiiciently 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 overcome and 8 steady dump-
15 insured at all points

tion of the ladles,

In the
a_cinder ladle car mounted in a trunnion
The trunnien ring is nrovided with
trunmions 4 upon which are secured the
toothed trunnion gears 5, constructed and

LThe teeth 5" on the gears 5 mesh with sim.
the horizontal rdick ¢ form-

o* of the gears 5 contacting with the rack
surface 6% 15 made irregular in contour, its
contour approximating the curvature of a
This curved surface prefer-
such manner that at all

the loaded ladle,
the ladle ang
ladle 1s

the center of gravity of
amount of material in the
vetween the vertical axis of the

| trunnion and a line extending from the
pomit on the curved. surface of the trun.

nion gear 6, then tangent with the horizon-
extending rack surface upon which

the ladle is being moved through the cen-

ter irom which such curved surfice s

struck, | In praetice, however, it may be
tound-desirable in some cases to advance the
center of gravity to a point vertically above
the point of contact of the geanr with the

support or even slightly 1in -advance of this

*

point of contact, . .
_ As shown in Fig. 4, the center of gravity
3 15 on the vertieal ceiiter line 9 of fhe car.

shown in Fig. 5, the center of gravity 8 is
between the vertical center line ‘of the car ©

and a line 10 extending from the center
| through whiech the curved
| Support: 5 1s strgck which is then tangent

portion of the

with the horizontal trunnion support 6. As
shown in Fig. 6, the center of gravity 8 of

drawings, 2 represents the Iadle of

the dumping operation of-
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he lJadle and its load in the ladle is again
toeated

1o ey and (he radial center line extending

through the pomt on the curved surface of

(he ocar & which is then tangent with the
support 6. As shown in Iigs. 7. 5 and 9,
e ladle is tipped to successively greater
amounts, the lowest position of the Tadle be-
g shown 1 g, 9.
{irely emptied in this position. In each case
the center of eravity 8 1s located between the
vertieal center Jine 9 of the cay and a radial
line oxtending from the point on the gear

(hen taneent with the support O through the
conter from which this portion of the curved
curfaee 15 struck.

The trannion gear and the gear support
are arranged 10 sach manner that the results
<hove deseribed are obtained while dumping
he ladle in cither of opposite directions.

The advantages of my invention will be
appavent to those skillea in the art, By

mmkine the peeuliarly  shaped contacting

anprfaces between the trunmion gears and sup-
poris o steady poaring action 1s secured m

sperating the fadic and the conter of gravity

of the ladie, which changes with different
qounts of molten material o the ladle
during the pouring operation, 1s always lo-
cated at @ point which will tend to bring the

Jadle back into its vertically upright posi-

tion. This fenture is of particular value, as
i ense of an accident to the mechansm for
tilting the Jadle, in dnmpimg, the [acdte would

rioht itself instead of tipping in the oppo-

site direction so as to quickly spill the molten

contents of the ladic.
The device is stmple and 1s easily kept 1u

vepair and may be applied to existing ladles

and ladle enrs ab a snall cost. |

Modifications in the construction and an-
rangement of the genr and its supporting
ack may be made without departing from,
nv invention. Instead of providing the pe-
culinely curved surface on the geav, the gear
may be made eylindrical and the rack made
with an Drregular contour instead ot the
straight line shown and other changes may
he made without departing from my nrven-
Lio1, -

The jnvention is applicable to ladles other
than tho=e used in connection with a wheelea
troclke to forin a ladle car.

Eoeinlm —

1. A dnmping Iadle having ladle supports
(11}

1

-,

ing a tendeney in the dumping ladle to
move into its vertically upright position
throughout its dumping operation; suh-
stantially as deseribed.

9. Adumping ladle
on which the ladle moves outwardlyin
durping in cither of opposite directions,
means arranged to tend to cause the ladle

Between the voertical center hne © of

The ladle will be en- |

which the ladle moves outwardly in
mping, said supporis having neans caus-

having ladle supports

052,368

to move into its vertically upright position
throughout its dumping operation; sub-
stantially as desecribed.

3. A\ dumping ladle having ladle supports
on which the ladle rolls outwardly m emp-
(ving in either of opposite directions, sald

- supports having means tending to caise the
ladle and contents to assume vertically up-

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

1. A dumping ladle having ladle supports

on which the ladle rolls outwardly m emp--

tying, said supports having means tending
to cause the ladle when loaded to assume 1ts

vertically upright position n all positions

avsumed  in emptying the ladle; sithstan-
tindly as deseribed. | |
5.\ dumping ladle, having supports o
which the ladle rolls outywardly in empuy-
ine in either of opposite directions, at least
one clement of each support having a con-
tacting surface of Irregular contour whicly
wols to maintain the center of gravity ot the
ladle aud its contenis in a position to tend
(6 cause it to assume an- upright position
thvoughont its dumping movenient; -
stantially as desceribed. |

6. A dumping ladle having supports on
which the ladle volls outwardly 1n dump-
ino. at least one element of the supports

o I
]

having an irregular curved . contour which

acls to maintain the center of gravity of the
ladle and its contents in a position to tend
{0 cause it to assume an upright position
throughout its dumping movement; stib-
stantially as described. .

7. A dumping ladle car baving a trunnion
ring in which the ladle is mounted, trunnion
vears 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
toc maintain the center of gravity of the
ladle with the portion of its load then 1n 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-
1 eration: substantially as described. '

3. A dumping ladle car having a trunnion
ring in which the ladle is mounted, trunnion
cears on said ring and toothed racks on
which said gears roll outwardly in dumping
the ladle, in each of opposite directions, the
contour of the contacting surfaces on the
oears and racks forming means to maintain
the vertical center line of the trunnion gear
im advance of the center of gravity of the
Jadle and the remaining portion of its load

at all points throughout the Jadle emptying
operation; substantially as described. -

9. A dumping ladle car having a trunnion

‘ring in which the ladle is: mounted, trunnion
oears on said ring, and toothed racks on
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S moved outwardly ip
ladle, th

| BOTts on whicl, th
, © contour of the con- . emptyinﬁ, -
lacting surfaceg of the gears and racks being | §
arranged to keep the ' "

852,388 |

the contoyy of the Contacting sy
1aces of gt least ope of the Supporting
« enter of gravity of elements having ap Irregulay curved sur- o,
5 the dumping ladle ang the portion of it 1ace for contget With the othep element, the -
load then 10 the ladle in o location tendmg curve of said surface being constructed gnd
to bring the ladle into 3¢ vertically upright arranged relatively t, SUCCessive  positions
position ; Substantia]] as described. 455umed by the center of gravity of the
10. A dumping ladle ar having g tPun- | movyin Mmass telative tq the verticg] center gg
10 nion ring in ‘Which the adle is mounted, | Jipe {}f the ladle when in upright vogition
trunnion’ £€ars on ggid "0g, and toothed on the car gng being alse arranged to cayge
racks on which the ring ig oved outwardly a tendency in the umping ladle ¢, mova
' dumping the ladle 1N each of OPposite ! intg it Vertically upright position through-
directions, the contour of the c_Oritéctlng sur- | ont the umping Movement ; substantia]] Y 25
15 faces of the gears and racks ﬁeing-m_mnged s described | o
to keep the center ¢ gravity of the dump- n tlestlmony Whereof, have hereunto
g ladle ang the portion of it load thep S¢tmy hand, * '
N the ladle ip locatiop tending to hpip | - ERWIN ¢ SHERMAN.
the Tadle int, its vertically upright position Witnesses - |
20 s-n'l}si'.:mtia.ﬂy as described , L C. W. McCrurgp |
11. A damping ladle 'having'ladleﬁsup-
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