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Patented January 10, 1905,

UNITED STATES PATENT OFFICE.

ANGELO BECCHI, OF GENOA,

ITALY. T

CONVEYER.

SPECIFICATION forming vpart of Letters Pa,te_ilt No. 779,758, dated January 10, 1903.
| Application filed July 6, 1903, Serial No, 164,434,

To all whom it may conceri:

Be 1t known that I, ANxerLo BrocHT, a sub-
ject of the King of Italy, residing at Genoa,
Italy, have invented certain new and useful
Improvements in Conveyers; and I hereby de-
clare the following to be a tull clear, and eX-
act description of the same.

My invention relates to unloading app‘lm-
tus, and particularly to means adaptﬂd for the
extraction from ships and the like of cargoes
1n bulk, such as wheat, corn, coal, &ec.

The object of the invention is, moreover. to
provide unloading mechanism which shall be
adapted to receive the cargo from the holds
of vessels lying at a greater or less depth be-
low or distance from the whart and to deliver
the same at the option of the operator in a
vertical or a horizontal direction or to other
vessels, lighters, or cars. |

In order that my invention may be clearly
understood, I have in the accompanying draw-

ings 1llustr ated a preferred embodlment of the.

Salllc.

In the drawings, Figures1 and 1* constitute
together a vertical section of the apparatus on
the line A B of Figs. 2and 2*. Figs. 2and 2°
together constitute a plan view of Figs. 1 and
1%, Hig. 3 1s a4 transverse section on the line
CD of Figs. 1and 1*.  Fig. 41s a partial view
of the interior of the vertical casing. Fig. 5

1sa side elevation of the operator’s cabin, show-

Ing a portion of the driving mechanism. Fig.
0 1s a partial transverse sectionon the line E I
of Fig. 1, and Fws T and 8 are details of the
carriers.

Referring to the drawmo‘s more 1n detail,
upon the w hart or embankment_l 8 support-
ing bridge or scaffolding 2 is constructed, hav-
ing supports 3, provided at their lower ends
with wheels4, so arranged that the bridge may
be moved 10n01tud1nally of the wharf upon

‘rails suitably placed for the purpose of bring-

ing the same into operative position with re-
gard to a vessel lying at the wharf. Beneath
the bridge cars 5, likewise running upon rails,
may be placed to receive the cargo unloaded
from the vessel.
bridge a tubular casing 6 is movably arranged
by means of rolling supports,7. The end of

Upon the upper side of the-

f

|

it may be brought over the vessel to be un-
loaded. The outer end of the casing is not
integral with nor fixed rigidly to the casing
proper. but 1s formed in the shape of a hood
andisconnected therewith by meansoftwo ver-
tical plates 9 and 10, secured to the casing and
the hood, respectively, in paralle]l planes and
connected with each other pivotally by means
of a strong horizontal bolt or key 11.. These
plates 9 and 10 are provided with openings
12, Fig. 6, through which the carriers may
pass, as is more fully explained hereinafter.
Against the side wal

1s 13 of the hood and ex-
ternally thereto are arranged side plates 14,
connected by a bolt or key 15. A vertical
casing 16 depends from the hood and 1s pro-
vided at the lower extremity with a collector
end 17, at which point the cargo is received
by the carriers. - This casing is arranged to be
raised and lowered relative to the hood and
horizontal casing by the provision of grooves
or channels 18, In engagement with corre-
sponding ribs on the side plates 14. By the
construction just described it will be under-
stood that the apparatus can be moved longi-
tudinally of the wharf to reach the position
opposlite a vessel lying thereat, and the ver-
tical casing 16 can be raised and lowered ver-
tically and also adjusted horizontally to ac-

commodate 1tself to the exact position of a 8¢

vessel, and that, moreover, the slicht move-
ments of a vessel lying at the whart, due to dif-
terences in load and also tothe waves and tide,
are readily accommodated by the pivotal con-
nection of the vertical and horizontal casing.

Above the inner end of the horizontal cas-
ing 6 1s arranged the cabin 20, which contains
an electric motor, steam-engine, or other suit-
able source of power. The sides 21 of the
cabin extend downward below the main body
thereot and serve as bearings for a horizontal
axle 22, upon which are keyed two toothed
wheels 23. The horizontal casing 6 is pro-
vided with longitudinal openings or slots 24,
which receive the ends of the axle 22 and per-
mit of the displacement of the cabin and the
axle 22 longitudinally of the casing in the op-
eration of raising and lowering the vertical
casing 16.

Around each toothed wheel 23 a
5o this casing extends beyond the bridge, so that i chain 25 passes and also around four bearing- 100
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pulleys 26, arranged in the hood. At the bot-
tom of the vertical casing a drum 27 is ar-
ranged, which forms the lower turning-point
of the chain 25. Guide-plates28are arranged
on the 1nside walls of the horizontal casing 6
and serve to support the chain 25. said guides
being connected at the point 29 with the axle
22. At the point 30 on the sides of the cabin-
walls are connected two metallic cables 31, ex-
tending lengthwise within the horizontal cas-
Ing 6, passing around the pulleys 32, arranged
1n the hood 8, the bolt 15 serving as an axle,
and thence to the bottom of the vertical cas-
ing 16, where they are fixed at the point 33
to the lower end 17 of the casing. It will thus
be seen that as the cabin 20 advances along
the horizontal casing 6 toward the vessel the
cables 31 permit the casing 16 to be lowered
by means of the channels 18 engaging the
ribs on the plates 14, and the reverse move-
ment of the cabin serves by the same means
to elevate the vertical casing 16.

The chains 25 are connected at intervals by
tie-rods 34, which serve as axles, upon which
are pivotally mounted iron buckets or carriers
35. Other tie-rods, 36, are located adjacent to
the rods 34 and serve not only to hold the
chains 1n the same relative position, but also
have an 1important function in the operation

of the carriers, which will be more fully de-

seribed. These carriers are provided with a
reinforced edge or lip 37, which serves as a
scoop for collecting aload. The opposite side
of the carrier is extended and provided with
wings 38, provided with a slot 39, which serves
as a bearing for the axle 34, by which the car-
riers are suspended. The wines 38 are re-
duced at 40 to provide a nose 41, with which
the tie-rods 36 engage during the descent of
the carriers and serve to hold them in an in-
verted position, this being rendered possible
by the sliding of each carrier upon its axle to
the extent of the slot. This feature will be
reacily understood from an examination of
Figs. 1, 7, and 8. _
As stated, the cabin 20 is equipped with
suitable power, such asan electric motor. The
motor 1s connected in the usual manner with
a pulley 42, mounted on the shaft 22, to which
are keyed the gear-wheels 23 for dlwmo the
chain, as her etofore described. The motor is
also connected by a drive-chain 43 with a gear
44, which drives a pinion along a rack 45, se-
cured to the bridge 2, by which means the
cabin is moved back and forth longitudinally
of the horizontal casing 6, and thus is enabled
to raise and lower the carrier mechanism by
means of the cable 31, as previously deseribed.
In order to adjust t the horizontal casing 1tself
longitudinally with reference to the budoe
the cabin is anchored to the bridge in any suit-
able manner. (Not shown.) The shaft 46 is

~then driven by the motor and by means of the

pinion 47 engages with the rack 48, which is

ixed to the s1des of the casing 6, and, the c‘me |

779,758

being fixed, the casing 6 is moved thereby lon-
gitudinally upon the rolls 7. |

The upper portion of the horizontal case is
provided with a cover 48, having hinged doors
50, by which access may be had to the mtel lor
mechanism.

From the foregoing description the manner
of operation will beor eddﬂgr unclerstood. When
1t 1s desired to unload or transfer the cargo of
a vessel at the wharf 1, the bridge 2 is moved
upon the rails until 1t reaches a point oppo-
site the vessel. This movement occurs com-
paratively seldom, as ordinarily a vessel will
be brought to a point opposite the bridge.
The unloading mechanism and the vessel hav-
Ing been brought to a position opposite to each
other, the horizontal casing 6 is advanced lon-
gitudinally toward the water until the hood 8
lies over the entrance to the hold. The cabin
201s then advanced toward the water, by which
means the cable 31 permits the descent of the
vertical casing 16 until the lower mouth 17
thereot occupies a position within the hold of
the vessel in contact with the goods to be re-
moved thereirom ‘Theapparatus having thus
been placed in operative position, the chain-
wheels 23 are rotated by means of the pulleys
42, and the chains 25, with their carriers 85, are
caused to travel in cycle in the direction of
the arrows 51. Starting at a position in the
upper portion of the casing 6 1t will be ob-
served that the carriers hang loosely upon
their axles 34, as shown in Figs. 1 and 7. As
they pass around the pulleys 26 in the upper
and outer extremity of the hood 8 the carriers
are inverted and by their own weight slide
along their slotted bearings until the nose 41
abuts against the tie-rods 36, by which the car-
riers are held in the inverted position. ~ After
passing around the pulleys 26 the chains run
upon curved guides 52, which may be pro-
vided with antifriction-rolls and which serve
to hold the carriers in an inverted position,
having a channel 53, the object of which will
be more fully described. As the carriersar-
rive in their inverted position at the mouth 17
of the vertical casing the chains pass around
the drum 27 and cause the carriers to scoop
up the cargo until they are full. In this op-
eration each carrier slides in the opposite di-
rection upon its bearing and takes an upward
direction, swinging freely upon its axle 34.

Reaching the hood the chains pass around the |

pulleys 26, the carriers swinging loosely, and
take a horizontal direction away from the wa-
ter with theirload. Curved arms 54, arranged
adjacent to the edge of a hopper 55, engage
the lip of the carrier and cause it to discharge
1ts contents into the hopper, tfrom whence they
tall into the chute 56. Thischute may be pro-
vided with a removable bottom and the cargo
welghed therein by any suitable well-known
means. (Notshown.) Thence the cargo is dig-
charged into the car 5 and is transported to
any desired position. In order thatthe process
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of weighing may not interfere with the con-

tinuous unloading of the cargo and in order
that the same may be transferred to cars upon
cifferent tracks, other tripping-arms 57 are
arranged adjacent to hoppers 58 and chutes
59, the different sets of discharging mechan-

1sm operating alternately, for which purpose

the tripping-arms 54 and 57 are mounted upon
shafts 60, provided with arms 61, which are
adjustable by means of set-screws 62 upon the
standards 63. By loosening and tightening
the screws 62 the arms 54 may be raised and
lowered into and out of an operative position.
1t 1nstead of unloading the cargo into cars it
1s desired to transfer the same from one ves-
sel to another, the tripping-arms 54 and 57
are both made inoperative and the carriers,
with their loacl, pass from the hold of the ves-
sel upward, then horizontally around the
wheels 23 and outward toward the water along
the upper portion of the casing until the car-
riers reach the pulleys 26, by which they are
mmverted and their load discharged .into the
channel 53, whence it is conducted by any
clesired means, such as a chute, into the hold
of the other vessel, | _ |
~ While the operation of the apparatus has
been described with particular reference to
the unloading of ships, it will be obvious that
the same, is also adapted to the loading and
unloading of bins or cars and other vehicles.
Moreover, with slight modifications which
would suggest themselves to one skilled in the

art the apparatus could be used as a dredge.

or for excavating purposes.

The casings 6 and 16 are preferably tubular,
but may be of any other convenient shape and
need not necessarily be inclosed, but merely
a skeleton framework, serving as ways for the
transportation of the chain and carriers. The
hood may also be of skeleton construction,
having for its essential function the formation
of a universal joint between the horizontal
and longitudinal casings or ways by means of
the pivots 11 and 15, arranged at right angles
to each other. |

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent of the United States, is—

1. In an unloading apparatus, the combina-
tion, with substantially horizontal ways, and
means for adjusting the same longitudinally
and laterally, of substantially vertical ways,
means for adjusting the second ways verti-
cally, a universal joint between the two ways,
wheels mounted on the ways, an endless chain
carried by said wheels and carriers secured
to the chain. | |

2. Inan unloading apparatus, the combina-
tion, with a substantially horizontal casing,

and means for adjusting the same longitudi-

- nally and laterally, of a substantially vertical
- casing communlcating with the first casing, a

5

hood forming a universal connection between
the two casings, means for adjusting the sec-

3

ond casing vertically, toothed wheels mounted
within the casings and hood, an endless chain
carried by the wheels, and carriers secured to
the chain. |

3. In an unloading apparatus, the combina-
tion, with a substantially horizontal casing
and means for adjusting the same longitudi-
nally and laterally, of a substantially vertical
casing communicating with the first casing, a
hood forming a universal connection between
the two casings and provided with a discharge-
chute, means for adjusting the second casing
vertically, toothed wheels mounted within the
casings and hood, an endless chain carried by
the wheels, carriers secured to the chain, and
means for inverting the carriers over the dis-
charge-chute. |

4. In an unloading apparatus, the combina-
tion, with a substantially horizontal casing.
and means for adjusting the same longitudi-
nally and laterally, of a substantially vertical
casing communicating with the first casing, a
hood forming a universal connection between

7C

75

30

the two casings, means for adjusting the sec-

ond casing vertically, toothed wheels mounted

within the casings and hood, an endless chain

carried by the wheels, carriers secured to the
chain, a receptacle adjacent to the horizontal
casing, and tripping-arms arranged contigu-

ous thereto for dumping the carriers.

5. In an unloading apparatus, the combina-
tion, with a substantially horizontal casing
and means for adjusting the same longitudi-
nally and laterally, of a substantially vertical
casing communicating with the first casing, a
hood forming a universal conhection between
the two casingsand provided with a discharge-
chute, means for adjusting the second casing
vertically, toothed wheels mounted within the
casings and hood, an endless chain carried by
the wheels, carriers secured to the chain,
means for inverting the carriers over the dis-
charge-chute, a receptacle adjacent to the hori-
zontal casing and tripping-arms arranged con-
tiguous thereto for dumping the carriers.

" 6. In an unloading apparatus, the combina-
tion,with a substantially horizontal casing, and
means for adjusting the same longitudinally
and laterally, of a substantially vertical casing
communicating with the. first casing, means
for adjusting the same vertically, a hood form-
Ing a universal joint between the two casings,
a palr of toothed wheels driven by a suitable
motor, pulleys arranged within the casings
and the hood, a pair of endless chains driven
by the toothed wheels and passing around the
pulleys, tie-rods connecting the two chains at
intervals, carriers provided with slots serving

as bearings for the tie-rods, a nose projecting

from the carriers adjacent to the slots, abut-
ments carried by the chains adjacent to the

tie-rods for engaging the nose of the respec-

tive carriers when suspended at one extremity
of the slot, and means for dumping the car-

riers.

QO
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7. In an unloading apparatus, the combina- .

tion, with a movable bridge, horizontal ways
supported thereby, means for adjusting the
ways longitudinally, and a motor mounted on
the ways and movable longitudinally thereof,
of vertical ways connected with the first ways
by a universal joint and adjustable vertically
relative thereto, a toothed wheel driven by
the motor, pulleys arranged at the angle be-
vond the two ways, an endless chain driven
by the toothed wheel and passing along the

“ways and over the pulleys, carriers pivotally

secured to the chain, a cable connecting the
lower portion of the vertical ways with the
motor, and means for dumping the carriers.
8. Inan unloading apparatus, the combina-
tion, with a movable bridge, of a horizontal cas-
ing supported thereby and antifriction mem-
bers disposed between the casings and the
bridee,of avertical casingcommunicating with
the first casing, an apertured plate arranged at
the end of the horizontal casing, a hood ar-

ranged at the junction of the two casings and

provided with an apertured plate, a pivotal
connection between the two apertured plates,
ouldes pivotally carried by the hood and serv-

779,758

ing to permit vertical adjustment of the sec-
ond casing relative to the hood and the first
casing, a pulley mounted upon the guide-pivot,
a cable attached to the lower portion of the
vertical casing and extending around the pul-
ley in the hood and secured to the motor,
toothed wheels driven by the motor, endless

chains carried by the toothed wheels, pulleys

arranged within the hood and serving to sup-
port the chains, a series of carriers pivotally
connected with the chains whereby they are
driven through the casings in cycle, a toothed
rack fixed on the bridge, a pinion meshing
with the rack and driven by the motor whereby
the motor 1s displaced longitudinally of the
horizontal casing and the vertical casing is

raised and lowered, a second toothed rack
fixed to the horizontal casing, and a pinion

meshing with said rack and driven by the
motor whereby the horizontal casing is dis-
placed longitudinally.

BECCHI. ANGELO.

Witnesses:
Envin. (ENCHIN,
Feprerrro DE (CESARE.
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