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~UNrTED 'STA'TES, |

P ATENT OFFICE

JEREMIAH CAMPBELL OF NEWTON MASSACHUSETTS

APPARATUS FOR HANDLING COAL OR UTHER MATERIAL' »

SPECIFICATION forming patt of Letters.Paitent N‘o. 717,161, dated December 30; 1902..

A.pplicatibn_ﬁled July 13,1901, Serial No. 68 166, (Na model.) -

Lo all whom it may concern:

. ‘Beit known thatI, JEREMIAH CA’VIPBELL a
citizen of the Umted States, residing at New- -

ton, in the county of Middlesex and State of

‘Massachusetts, have invented a new and use-.
ful Improvement in Apparatus for Handling
.Coal or ther Material, of which the follow- "

" ing is a full, clear, and exaet descrlpt,lon ref-
" .erence bemv had’ to the accompanying draw-

10

ings, formmfr a part of this spemﬁcat&on in

"explammfr 1ts nature,

The mventlon "broadly considered, com-

. prises the combmatlon of primary means for

15

lifting and transferring coal or other material
like a grab or shovel wnh secondary means
for receiving the load of the grab or shovel

~ directly from it and for transferring it later-

- 20,

30

35.

dlly and at any desired height to a point or

station of dlscharwe ang as’ eonseeutlve oper-
ations.
To indieate one of the uses of the invention,

I have illustrated my improved apparatus as

mounted upon a lighter or barge adapted to

-receive and tmnspmt coal in bulk and also.

bnpport and transport the handling machin-
ery—viz., the grab or shovel for hftmv the
coal from the hold of the barge or hohter for
transferring it crosswise: the barde, and the
means for receiving the load of .coal from the
grab or shovel and transferring it lengthwise
the barge or lighter. - Such a bawe or lighter
is e%pecmlly adapted for the eoalmg of l(mre
steamers, as it provides means whereby the

coal may not only be transported 1in bulk to |

the steamer, but may aiso without thereafter

moving the barge or lighter with - ‘respect. to

the steamer dehvel the coal into 'a number

_ of bunker-openings of the steamer in regular

40

45

50

-order or-in any other order desired, so that

the filling of a number of bunkels may be
proceeding practically at the same time.
The capacity of the-handling devices to de-

liver coal is much larger tha,n the power of
single bunkers to recéive it, the size of the
bunke1 -openings and the constructlon of the
- bunkers being such as to require a limited

delivery and mueh trimming of the coal by
the bunker gang-as ‘it.is. loaded into ‘them.

. Therefore by a eross transfer several bunkers
may be supplied with “coal ab substanblally.

the same time:-.

The capamtyof the eoal handlnwa,pparatus'

‘mounted uponand transferred and u
a buoyant support like a lighter or barge, T

| is also ;nereased by.its ability to deliver coal
overhead to midship-bunkers while it 1§ deliv-’

ering alongside to side ship-bunkers or inde-

55

,pendently of such deélivery and to takelits coal
from independent lightersor barges alpn gside

the lighter-or: barve carrying. the apparatus.
While I have 1llubt;mted theé 1uven,t10u as
sed with

.'60 .

would not be understood as limiting ] 1ﬁ tosuch -
use, but may employ.it wherever it" 1s desir- -

\
The 1nvent10n relates to features [of con-

‘able to handle mdtenal in the- manner abovef :

“deseribed. - A .65

struction which will be desceribed, in detall in+

connection v w1th the description of; the draW-

 ings.

Figure 1 is a view prmcxpally in s1de ele-
vatlon of portions of my apparatus. ‘Fig.

| is a view in vertical section of the lighter a.nd

70

a part of the duxxhary or seeondary handling

handling apparatus. Figs. 3and 4 are detail

views, enlarged, showmg a part of the sec- :
Fige, 5.and 6 are détail., -

ondary apparatus.

apparatus and in elevation of thé primary -

15

views, enlarged, showing the constructlou of -

it.

_the boom and the hopper truck moun%ed upon .

Rig. 7 is a detail view jllustra ing the

sheaves and rolls in the top of the tower for -
‘leading the grab-ropes. :
: tratmor the eross-transferring device in an in- .

Fig. 813 184 Vl@W illus-

clmed posmon wmh respect t;o the barve and
tower. .

- Referring to the dmwmvs, A represenbs a
The dneshown is construet-

bar ge or lwhtel
ed of steel It has any desired number of
hatchways . Upon its deck are longitudi-
nal tracks A’ A% one at each side of the
hatchways.
ways than the track A2

side of -the barge or lighter for: the erecmon
and operation of the devices for cross-trans-

The track A’ is nearer the hatch- -
This is for thie pur-. -
‘pose of ‘providing ‘sufficient space along one

8o
85

90,

95

ferring the coal from the shovel or grabto
the bunkers and they prefer ablyare on a Ime

~with: the top of the hal;chway-eoammg :
- Mounted upon the rails A" A? is a truck As

from ‘which rises the tower A%, The Iongltuo‘

lightér, and the

100

:dmal center.of the truck may be at one side -
‘of the longlt;udlc/al center of the barge or
nter of the tower may be. .

ab one side of the longitudinal center of the
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truck. This is for the purpose above indi-

cated of providing sufficient room for the sec-
ondary. coal-handling devices at one side of
the barge or lighter. . The truck A® is repre-
sentedaselevatedsufficiently abovethehatch-
way-coamings to permit the erowning of-the
coalin the hatchways and the operation of the

. shovel or'grab when so erowned..

1

“15

The tower A* carries a horizontal boom Ad)
upon which is mounted a movable trolley A°
for transferring the rope or ropes of the grab
‘A7 lengthwise the boom or any part of it and

while said grab and its rope or ropes are also .

being moved vertically with respect to the
trolley. '

The tower, boom, trolley, and grab, with ex-

" ceptions hereinafter noted, are like the same
- parts described in my application for Letters
 Patent of the United States, filed November

20

30

35
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16, 1900, Serial No. 36,692->that is, the boom
is so supported and constructed, the tower is
so arranged, and the trolley and grab so op-
erated that the grab may take its load from

. a supply located anywhere beneath the boom
25,

between its ends and transfer it by a simul-
taneous vertical movement of the grab and
horizontal movement of the trolley and for
the full length of the boom or for any part
of the boom and whether within the tower or
at either side of it, the height at which the
‘boom is:supported by the tower and the free-
“>m from obstructions beneath it permitting
these combined movements to take place
within the limits. of the tower as freely as
upon either side of it and the opening in the
truck permitting the grab to take from a sup-
nly immediately below the tower. as well as
from either side of it.. It will not be neces-
sary for ine to describe in detail the constrac-
tion of these parts.

I have represented a tower constructed of
metal instead of wood and a metal boom.
The metal boowm is made in three parts or
sections, as deseribed in said application—
viz., the central tower or section A® and the
outer or overboard sections A’ and A', which
sections are movable with respect to the een-
tral section A® to a vertieal or other position.

"and independently of each other, and I pre-

fer that one of the sections be longer than
the other.. The boom not only differs in con-

struetion from that of the application re-
ferred to, but it also performs an additional
function—viz., it is provided with a second
set of tracks upon which a hopper is-adapted
to be supported and moved lengthwise the
poom. The structure further varies with re-

spect to the leading of the topping lift used
in raising the boom-section and also with re-
spect to the leading of the shovel-ropes and
guiding and arrangement of ‘sheave-rolls at
the top of the tower, and these variations in

the construction will be described hereinafter.

The operation of this part of the mechanism, "
so far as taking coal and transferring it, is-
tike that of the-devices of the said applica-

sion., - C o

. bs.
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With the present invention the coal ig

adapted to be delivered by the grab to an -

auxiliary or secondary carrying or handling

device, which kas a movement lengthwise the -

lighter or barge below the boom and trans-
versely to it, and which“secondary earrying
device is adapted-to be vertically adjustable
with respect to the lighter and the boom and
is arranged to deliver coal through bunker-
openings in the side of a vessel and in any
order desired. . , .

The secondary carrying device comprises a
hopper B upon a truck B', which is supported

75

8o -

by tracks mounted upon a horizontal girder -

or beam B% The girder or beamis arranged

lengthwise the barge or lighter upon the

side less restricted by the tower and it is
mounted uppn standards or posts B® B, ris-

-ing from the deck of the barge or lighter, and

upon which posts or standards it is vertically
movable tu vary the height of the truck and
hopper to any desired extent. This I have
shown accomplished by means of suspending-
ropes b b, attached to the ends of the girder
or support and extending over sheaves b* ab

“the tops of the standardsor posts and sheaves

b3 at or near the bottoms of said standards
or posts, from which ‘they preferably run to
awinding-drum upon an engineon thelighter.
The rails upon the girder are lettered U* and

line, the inner ome being higher than the
outer one. This is for the purpose of pro-

viding the hopper-truck and hopper with a

more stable support on a narrow base.

The ‘hopper B preferably is made detach-

“able from the truck B’ and of the shape rep-

resented in Figs. 1 and 3 and preferably so
as to deliver its conténts outward from its
lower end. It has the relatively long out-
ward -inelined bottom b%, inclined sides 07,
and a very nearly straight outer wall. It is
open at the top and of any required size.
The outer wall has near its lower end.an out-
let =, which is adapted to be closed and
opened by the door «. - (See Fig. 8.) The
truck B’,which supports it, ismovable length-
wise the girder by any desired means. Ihave
represented ‘it as accomplished by means of

They are shown in the drawings out of .

85

90

95
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10

115

a draft wire or rope b8, which extends longi- .

tudinally the girder in both directions about
sheaves b° b1, The wire or rope passes from
the girder to a winding-spool of the engine.
The truck-drawing rope or wire thus led will
adapt itself to any height of the girder and
withiout requiring-any take-up, it being un-
derstood that the girder is lifted or lowered
from time to time, as may be required to bring
the discharge-outlet of the hopper into line
with the line of bunker-openings. It should

120

125

also be borne in mind that the truck and hop-

per are movable at any height of the girder
lengthwise it and any distance upon it in

either direction from the boom for the pur-

pose of transferring the coal whieh it received
from the grab to any one of a pumber of

bunker ‘opedings or chutes, the means for

130
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‘operating the hopper-truck being under the
contrel of the engineer of the-engine and of
a nature to move and stop the truck at his
will.: Thisrenders it possible to deliver from

" the barge or coal in bulk first.a load at one
buanker-opening, a-second load at another:

bunker-opéning, a third load at still another
opening; and so on, so that with a single sup-
plying-grab-and the supplemental transfer-
ring devices it becomes possible to work the

grab toits fullest capacity,whichisfargreater-

‘than that requnired tosupply a single bunker,
-and .thus'feed at the same time a relatively
large number of bunkerswith coal as fast as

they can take care of it, it being understood -
- that each bunker has a gang of men whose

duty it is to trim the coal in the ‘bunkers as
it.is supplied them. - Co g
- I have spoken of
from the track. This is for the purpose of

permitting it to be used independently of the

truck and in connection with the boom andthe

grab, and sothat it may be moved horizontally-

“upon the boom to-any desired position -be-

2

‘neath any part of it and may there receive

¢oal from the grab which-has been moved to

‘discharge its load intoit. It.should bestated
that coal-handling apparatus especially de-

_signed to load large steamships should -have

30

-as much flexibility and adaptability as possi-
ble in order to meet the greatly varying con-

_ditions which existin-different steamships, no

35

40

two ships having exactly-the same arrange- |

ment.of bunkers either as to height, distance
apart; orlocation. ,Many of the bunker-open-
ings are in the sides of ships, but some are
overhead, and it is therefore desirable that
the apparatus should have provision forover-
head as well asside work.  The portable hop-

per is useful for overhead work: Itisrepre-

-sented as suspended from a truck C, mount-

‘ed on the tracks ¢ ¢’ of the boom: This truek.

-C-is’in two parts, one of which, the part ¢?,
’is mounted upon the track ¢, and the other,

45

50

55

the part c?, is mounted upon the track c.
.Each ‘part- eonsists of a roll from which ex-
tends downward ari arm ¢, The truck parts
are kept from tipping or leaving the tracks
by the aungle-iron guards ¢® 8. There is se-

enred in lieu thereof tothe lower ends of the

arms a wire rope ¢, which extends toa bridle

8, attachable at each end to the upper cor-

nérs of the hopper, (see Fig. 2,) preferably by
means of hooks or in any other desired way.
" The hopper-truck is constructed so that the

. hopper may be removed from it by anupward

6o

vertieal movement, and when it is desired to

use the hopper independently of the truck it-

‘is connected with the truck C by means of the
suspending-ropes ¢’ and the boom-truck then
moved upon. the boom to the required posi-

tion. The hopper may thus be taken from:

its truck, attached to the boom, and trans-

-ferred upon it toany position convénient for

65.

overhead or other discharge,. The grab is

“position the hopper may _berip,"_

the hopper as re'm'dﬁza'lilé,

then operated to deliver its load to whatever:

" Each l‘)oom.-toppi_ng,lift'D is ‘constructed
and led so-as to take hold of a boom-section
at or near its outer end by a bridle attach-

the tower, which is connected by a tackle d'

‘3'

70

‘ment, if ‘desired, and is led to a block d'on .

with a block d? on the tower-truck and so that

.the tackle shall be at one side of the boom.

.. The grab-ropes extend from the grab over
the ftrolley-rolls to the extreme top of the
tower and there.are léd over guiding sheaves

and TollsE, E', B2, B3, K% and E. Thesheave
"E cooperates ‘with the rolls E* E’ and the
-sheave E' with the rolls E* E°,

_ The sheaves
E E' are mounted upon a common shaft e,
the rolls E2Ef upon the common shafte’, and

.the rolls E? E5 upon the.common shaft e
| The sheave E is of greater diameter than the
sheave E' in order that it may carry its rope

to a point in line'with the ceriter between the

the rolls E* X5, the said rolls being.so arranged

&8 10 receive between them the rope of the

sheave E'. Topermit thistobeaccomplished,
the rolls are of different diameter, as repre-
sented, to bring the centers between them

.out of line with each other and also to per-
mit the mounting of the rolls and sheaves.

upon common shafts, as shown. It will be
understood that one of the grab-ropes passes
over the sheave E to between the rolls E* B3,
which alternately serve to receive it accord-
ing to the direction in which the trolley is
moved. ThesheaveE'takes the other grab-
rope, and the rolls E* E> cooperate with it

-and the rope in the same way.

75
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85

"rolls B2 E8. The sheave E’is combined with

9o

95

100

. The metal boom is preferably constructed

as'represented in Figs. 2, 5, and 6-and so as
to provide tracks for the rolls of - the trolley
and tracks for the rolls of the hopper-truck.

The boom so eonstructed has the angle-iron-

stringers ff' f2and f%f*f% The stringers
ff" are attached by angle-cleats to the braceéd
stud f%, and the angle-stringer f* is.suspend-
ed from the angle-stringers f f' by brackets

angle:-cleats to the braced stud f% and the an-

gle-stringer f° is suspended from the angle-

stringers 3 f4 by the brackets f*. It will be.

seen that the one side of the boom is composed .

1o

110

‘f1.. Theangle-stringers f2 f!are attached by -

115

of the angle-stringers f f' f* and their con- .

necting-brackets and that the other side is
composed. of the angle-stringers féftf5and
their brackets and that the twosides are sepa-

| rated from each other throughouttheiriength
by aspace in which the grab-ropes may travel -
with the trolley. . The upper surfaces of the-
angle-stringers f f* form tracks for the rolls

of the trolley.  The angle-stringers f? % form
tracks for the rolls of the hopper-trucks and

120

1'25

also guards for them. ' The.angle-stringérs -

ff! on theoneside and f* * on the other may

'be tied.and braced together by barsf™. (See
“Fig. 6.) . T

., I prefer that the girder forming 'a ‘part of
the auxiliary feed have.a box construction,

-gubstantially .as represented in Fig. 3,-and,
| that:its ends bé mounted upon the posts upon

130
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which it is vertically movable, as shown in
Fig. 4—thatis, by means of guide-rolls g, ¢/,

-and g*—to bear against the sides and inner’

face of the post, the guide-roll g2, which bears
against the said inner face, being yielding and

.the said rolls being supported by arms or sup-
. ports attached to the end of the girder. This

way of mounting the girder upon the stand-
ards or posts permits the girder to be inclined
or its angle varied with respect to the level

.of the lighter, barge, or support, and so that

it may be adjusted in level or ineclination to
the level of the bunker-openings of the ves-
sel to which coal or material is delivered by
the hopper movable upon the girder, the con-
nections being of such a character that they
yield or conform automatieally to the stand-
ard or post, as either end of the girder may
either be lifted or lowered with respect to its
otherend. Thenecessity for thisadjustment:
of the girder is apparent when it is remem-
bered that the barge or lighter itself may be
higher at one end than at the other, and that
the same is also true of the vessel, and that
these relative inclinations areliable to consid-
erable variance as the loading proceeds.
Iprefer to make *he central or fixed section
A% of the boom of a length to extend from the

- tower beyond the girder or support of the sec-

30

35

ondary handling apparatus and to thers con-
nect the movableend-A° to it. This provides

“astructure of boom in which the movable sec-

tion A is connected to the central section at

-or near the side of the tower from which it

extends, and in which the central tixed sec-
tion extends from the other side of the tower,

~ and in which the movable section A?is hinged

40
45
50
: 5 5

6o

to the outward extension of the fixed section
at some distance from that side of the tower.
This provides for a permanent or fixed rela-
tion between the fixed section A%of the boom

-and the secondary handling apparatusand so

that for loading into outbeard bunker-open-
ings a movable section of the boom is not em-
ployed. : R

I prefer that the lighter or barge be made
of steel and that it have compartments %,
adapted to receive water ballast and by means
of which it may be sufficlently imnmersed in
the water to furnish-a stable support for the
tower when it is without other load.

IThave already described somewhat in detail
but not connectedly the operation of the ap-
paratus. I will now state that the operation
'of the entire apparatus is under the control
of a single engineer or operator stationed in
an operator’s house over the engine-rooin and
at or near one end of the barge or lighter.

The engine is of any ordinary or suitable
-construction having appropriate wire or rope”
winding drums or spools and suitable levers
and clutches for independently actuating and
holding them and said levers, and aiso the le-

. vers for starting and stopping the engine are

65

within the ecommand -of- the operator. He

* thushas within his control'not only the means

for automatically l'oadiqg__ the grab- at any

717,161

point below any part of the boow and for lifi-
ing and transforring it from said loading po-
sition by & conjoint lifting movement of the
grab-lifting rope and horizontsl movement of
the trolley which causes the shovel to take a
diagonal upward and onward course toward
its point of discharge, but he also controls
the movement of the auxiliary or secondary
carrying mechanism, which recsives the load
from the grab and trausfers it laterally the
boom toany desired place or number of places
of delivery, the extent and diraction of this
movement being varied at will by the opera-
tor.  Not ouly may a single operator thus
govern and direct the loading of the grab,
the exteut and direction of its movement to.
the hopper, its discharge into the hopper, and

the subsequent lateral feed and delivery of
the load by the auxiliary feeding mechanisin,

qo

75

Rc
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but hé also has within his control the means

for moving the tower lengthwise the barge or

lighter in either direction, for adjusting the
height of the girder and auxiliary carrying

Lo

devices, for lifting the hopper from its truck -

and moving it upon the boom, and for lifting
the cutboard boom-sections or either of them.
In the operation of ‘these devicés he may be
assisted by a man stationed on the tower.

Of course the auxiliary devices may notal-.

ways be employed. The suspended hopper
isused when desired. Theapparatusis adapt-
ed for all the uses set forth in the said appli-
cation and withont employing the hopper in
either of the two ways described. The coal
may be taken from the hold of the lighter or’

95

1G6G

barge carrying the tower and both handling - -

devices, or from another lighter or barge, or
from a stationary pile. -

The invention would be practiced if the .

devices wers mounted upon stationary sup-

ports instead of upon the lighter or bargsand

whether the tower is made movable the girder
for the purposes of its adjustment or not.

~ Thave spoken gonerally of grabs as a means
for lifting the coal and transferring it, and I
have referred to'coal as the material to be
shifted by it. I do nob nse these terms, how-

YIG

ever,in alimiting sense, as by ““grab” I mean 5o

anyof the usual devices for lifting and trans
ferring material, and by ““coal” any materia.

which is capable of being lifted and trans-

ferred by such a lifting device.
The grab which I have shown is of the kind

130

which is antomatically or self loading and

which also_autowatically delivers its load,
and while I do not confine the iavention to
this form of grab, yet I prefer it for many pur-
poses, and especially in handling coal, as by
this means the transfer of the codl from the
hold of the barge or lighter or from.bulkis en-

tirely automatic to the station or pointof final B

dischargeintothe bunker or chute. Ialsc pre-
fer to use the type of traesferring-trolley de-
seribed in conjunciion with the said graband
means for operating it specified, in, that it-is

roadily adjusted to thaeonditions of the work. - ».

I'mean by that that the height to which the '



10

5

20

25

30

40

717,161

gradb is lifted is in its transfer from bulk to
the ‘auxiliary carrying device governed or
controlled by the height of the said auxiliary

‘device, and as this has quite a range the ad-

vantage of this construction in preventing

unnecessary extent of movementis apparent.
I would further say thatthe height at which

the auxiliary carrying device dlSChaI‘O‘eS is

fixed by the height of the openings to the

coal-bunkers.

Y do not claim herein the hopper detach-
able from its truck and attachable to hopper-
supporting devices movable upon the boom,
as the same is the. subject of a- separate ap-
plication.

Having thus fully deseribed my invention,
I claim and desire to secure by Letters Patent
of the United States— B

1. In an apparatus for handling coal and
other material the combination of a ‘barge,
likhter or similar support, means mou nted
thereon and transported thereby for lifting
coal or other material and transferring it

crosswise the parge or lighter to an auxﬂlary'
Cross - tmnsferrmo device, said means com- |

prising a tower, a homzontal boom earried by
the tower, a trolley movable upon the boom

and a grab or other conveyer movable toward

and from the trolley, the said auxiliary cross-

transferring device comprising a beam or-

girder carried by said barge or lighter to ex-
tend lengthwise it and ecrosswise and beneath
the boom, a truck movable upon said beam
or girder. and a hopper or receptacle carried
by said truck, adapted to receive the contents

of the hﬁmﬁv ‘grab or conveyer and to trans-

fer them lenﬂthmse said barge or lighter to
a dischar 0fn:w”posn;lon

2. In an apparatus for handhnv coal and
other material the combination of a_barge,
lighter or similar support, means mounted

: bhereon and transported thereby for lifting
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coal or other material and transferring it
crosswise the barge or lighter to an auxiliary

cross-transferring device, said means com-

prising a tower, a horizontal boom carried by
the tower, a trolley movablé upon the boom
and a grab or other conveyer movable toward

and rrom the trolley, the said aunhary cross-’

transferring device comprising a beam or
girder car rled by said barge or lighter to ex-
tend lengthwise it and crosswise and beneath
the boom, a truck movable on said beam or
girder and a hopper or receptacle carried by
said truck adapted to receive the contents of

the lifting grab or conveyer and to transfer
them lengthwise said barge orlighter to a-dis--

charging position, and means for vertically
adjusting the height of the girder or beam,
truck and hopper or receptacle carried there-
b'y with respect to said boom. ’

3. In an apparatus for handling coal and
other material the combination of a harge,
lighter or similar support, means mounted
the1eon and transported thereby for lifting
coal or other material and transferring 1t
crosswise the barge or lighter to an auxiliary

-cross transterrmo' device, smd means c(ml-‘ v
Apnsmu ‘a tower, a horlzontal boom carried by .

the tower, a trolley movable upon the boom

5“
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and a grab or other conveyer movable toward

and from the trolley, the said aumhary (,mss-‘

transferring device comprising ‘a beam .or
girder carried by said barge or lighter to ex-

'tend lengthwise it and crosswise and beneath

the boom a truck movable upon said beam

or girder and a hopper or receptacle carried

by said truck, adapted to receive the contents

of the lifting grab or conveyer and to trans-

fer them lenvthwxee said barge or lighter to

a dlscharﬂmg position, and means for moving’

the tower, boom, trolley and omb lengthwise

“the lighter or barge.
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4. In an appmatus for handhnu‘ coal and

other material, in combination anh a means

tary or auxﬂlarv receiving d,nd carrying de-
vice arranged for consecutive operation with

said lifting and transferring means and also

having a vertical adJustment with respect.
thereto ‘

5. In an appfwatus for handling coal and
other material the combmatlon of a barge,
lighter or similar support, means mounted
thereon and transported thereby for lifting

coal or other material and 'transferring it

85
forlifting it and: transferrmg it, asupplemen- '
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crosswise the barge or lighter to an auxﬂlary :

cross-transferring device, said means com-

prising a tower;'a horizontal boom carried by

the tower, a trolley movable upon the boom
and a grab or other conveyer movable toward

and from the trolley, the said auxxllary cross-.

transferring device comprising a beam or
girder carrled by said barge or lighter to ex-
tend lengthwise it and crosswise and beneath
the boom, a truck movablé upon said beam
or girder and a hopper or receptacle carried
by said truck, adapted to receive the contents
of the lifting grab or conveyer and to trans-
fer them lengthwise said barge or lighter to
a dischiarging position, and means for moving
the tower, boom and trolley lengthwise the

.barge or lighter and for adjusting the verti-
cal position of the beam or girder, truck and.

hopper or receptacle with respect tothe boom.
6. In an apparatus for handling coal and
other material the eombination of a barge,

‘100

105

110

115

lighter or similar support, ineans mounned .

thereon and txansported thereby for lifting
coal or other material and transferring it
across the barge or lighter to an’ aux1hary

120

cross-transferring device, said means com- -

prising a tower, a horizontal boom ¢arried by

the tower, extending from both sides thereof -

‘and operatwe for a horizontal trolley and ver-

tically - movable grab throughout its entire
length or' any portion thereof ‘said trolley

vmovable upon thebeam and said graborother

125

conveyer movable toward and from the trol-

ley to the said auxiliary cross-transferring de-

‘vice the latter comprising a beam or girder
carried by said barge or lighter to extend.

lenrft;hwme and crosswise and ‘beneath’ the
bOOII] a truck ‘movable ‘upon said beam or

13¢
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" girder, and & ‘hopper or- receptacle carried by

10

1.5

20

.25.

said truck adapted to receive the contents of

the lifting grab or conveyer and to transfer,
‘them lengthwise said barge or hvhter to a dis-
-charging position. .

7. The :combination in an apparatus for | i

handling coal and other materialof means for
lifting it and carrying it in one direction to

-a point of transfer and an additional means

for rece1v1nO' said material at the- point of

transfer and transferring it to a dis¢harging.

position, thesaid additional means being ver-
tically addustab]e to vary its height, and the
said lifting and. earrying’ means bemv lonvr-
tudinally. movable ' :

8. The combination in an appa,ratus for

Thandhnor coal:and othér material of a tower,

a hormmtal boom carrled by the tower, a trol-
ley movable upon ‘the boom and a vrab or
other conveyer movable toward and from the

tr olley to an auxﬂrary cross-transferring de-
. viee comprising abeam or girder, atruck mov-

able upon 'said -beam or girder, a hopper.or

:receptacle carried by said ‘truck adapted to

receive the contents of the lifting grab or coen-

- .veyerand transfer them- Ien0thW18e said barge

or lighter to.a discharging position, the sald

»boom extending beyond the said- beam or

- girder and suﬂ1c1ent]y elevated therefrom to

30

permit the passage of:the hopper or recepta-
cle over it and whereby the grab or conveyer

" may be nsed either to dehver its contents to

the hopper or receptaele or at a pomt beyond

-the same..

9. In an appdratus for handunv coal and

.other material in combination’ w1th means for

self-loading, lifting and transferring it, a sup-

: plementary or aux111arylece1vmg and carry-
-ing deviee arranged for conseeutive’ opéra-

40

45

50

tion with said self. -loading, lifting and. trans-
ferring means, having a movement independ-
ent thex eof, vertlcally adjustable to the height
of its dlseharmng position and.arranged to
receive coal or material fed toit bv said means

and to be moved at will between 1ts receiving.

and discharging positions.

10. .Inan apparatus for transferl ing coalor
other material from bulk to the side bunkexs
of ‘a vessel, means for receiving, lifting and
transferrmfr the coal toa station, varlable as

to height, and meauns for tmnsferrmv the said.

coal or materlal from said statlon to the

bunker-openings, which means are adjustable-

', as to hexght and movable at will to-any one

55
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~ adapted. to receive and tranfer coal or other !

of a series of bunker-openings.

11. The combmatxon of a buoyant support .
means carried thereby for lifting coal or other.

material and transferring it to a receiving po-

‘sition and other means’ carued by said buoy-.
ant support for transferring said -coal or ma--

terial from said receiving p051t10n to a dis-

- echarging position, the sald other means being
- vertlcally adjustaple upon the buoyant sup-

port and also being adapted for consecutive
or joint use with the first-named means.
12. ‘The combination of a lighter or barge

717,161

material, a handling dévice mounted upon
said bar«re comprising means for lifting the
coal or other material from said barge and
transferring it to a receiving - statlon, and
meansfor receivingit at sagid-station-and mov-
ing it laterally to a discharging pesition, the
said last-named means being vertically ad-
justable with respect to the barﬂe
~ 13. The combination of means for lifting
and transferring coal or other material to a
receiving- hopper, ‘the said receiving-hopper
and means for vertically adjusting it and mov-

70 -

ing it mdependently of the sald first-named 8o

means.

‘4. The combmatlon in"an’ appalatus for
handllnc coal or- other material of a tow er, a

“boom mounted on. the tower, a trolley mov-.

able horizontally upon the boom, a vertically-

‘movable grabcombined with the trolley aver-

tically- movable girder beneath the boom al.
one side of the tower, a hopper-truck sup-

85’

ported on tracks mounted upon said girder,

movable lengthwise the girder and a hopper

.carried by said truck having an eperative re-

lation to the said boom, trolley and grab

. 15. The combination of the girder having

tracks at different levels, the hopper-iruck

go

mounted upon said tracks, and a hopper 93

mounted wpon said truck, the railand wheels

of the truck nearest the eenter of the hopper’s .

width being upona higherlevel thanthe other
wheels of ‘ohe truck and the-other rail of the
girder. .

16. The arranoement and combination of

“the sheaves E, E' mounted -upon a common

1'oo~~

shaft, the rolls F2, E! mounted upon a com-

mon shaft and the rolls ¥2, E5 mounted upon

a common shaft,and the trra,b -operating ropes

. The combination of the posts or sup-
ports a girder carrying tracks mounted upon
said supports to'be vertically movable, a hop-
per-truck upon said tr acks, a means for mov-
ing it horizontally thereon , & hopper carried
_by said trucks and having an outboard dis-

charge-opening, and means forsupplying sald

hopper with coal or other material..
18. The conibination of a vertically-mov-
able girder, a truck_mou_nted thereon, a power-

,d'ziven draw-rope for moving it. horlzontally

in both directions, a hopper carried by said

truck, the said draw -rope having a’compen-.

sa,tmff lead for varlatlons in the hewht of—#he
O'II‘del
~19. In an apparatus for handlmd coal and

-other material, the combination of a tower, a

boom having a fixed part extending from the
toweroveran auzlhary Cross- transferrmd ap-
paratusand a movable section attached to the
end of said fixed section; said auxiliary-cross-
transferring device arranged at the side of
the tower f,rom which the fixed section of the
boom extends, a trolley movable upon any
part of said boom or its extension and a grab.
or similar device movable vertically Wlth re-
spect to the trolley and the auxﬂlary Cross-
transferring device.

20, In an apparatns for handhmr coal and

T08
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- carried thereby,
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other material, a tower

tends from one side of the tower across it and
projects from the tower upon the other side
over an auxiliary cross-transferring device,

movable boom extensions varying in léngth,.

attached one to each end of said fixed sec-
tion, an aunxiliary cross-transferring device,
a trolley mounted upon the boom to be mov-
able upon any part thereof, and a grab or
similar
spect to the trolley and with regard to the

-auxiliary cross-transferring device.

21. In an apparatus for handling coal and

other material, the eombination'of_ a barge,
lighter or similar support, a tower carried

thereby, a boom mounted uponthe tower hav-

ing a fixed section which extends from one

side of the tower over an auxiliary cross-
transferring device, a movable booni-section
attached to the end of said fixed section, an
auxiliary cross-transferring device mounted
upon said barge or lighter at one side of the
tower, a trolley movable upon the boom and
a grab or similar deviee vertically movable
with respeet to the trolley and anxiliary cross-
transferring device. : .

22. The combination of atower or support,
a boom carried thereby one part of which
overhangs an auxiliary cross-transferring de-
vice, said anxiliary cross-transferring device,
means for varying the inclination thereof, a
trolley mounted upon the boom to be mov-

- able upon any part thereof and 2 grab or
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other device movable vertically with respect
to the trolley and said auxiliary cross-trans-
ferring device. ‘

23. In an apparatus for handling coal and
other material, the combination of a tower, a
boom carried by the tower one part of which
is overan auxiliarycross-transferring device
comprising a longitudinal girder or support,
mneans for sustaining it, a- trock mounted
thereon to traverse it lengthwise, a hopper or
receptacle carried by the truek, means for
varying the inclination of the girder or sup-
port, & trolley mounted upon the boom to
traverse any part of it and a grab or similar
device movable vertically
trolley. -

24. The combination in an apparatus for
hapdling coal and other material of a tower, a
boom earried thereby overan auxiliary eross-
transferring device, the said auxiliary eross-
transferring device comprising posts or stand-

717,161

or support, a boom
a fixed section of which ex-.

device vertically movable with re-

with respect.to the .

7
ards,a girder mounted theréon and connect

ed therewith in a manner to permit itginelina-

ley mounted upon the boom to traverse any
portion of it and a

grab or similar device

“tion to be varied with respect thereto, means
for lifting the girder, a truck mounted there-
on, a receptucle carried by the truck, a trol-

6o

moyable vertically with respect to the trolle Y.

25.- The combination of a tower,a boom.car-
ried thereby, a cross-transferring deviee be-
neath the boom comprising a girder, stand-
ards or posts supporting the same and auto-
matic connections between the girder and the
standards which permit the inclination of the
girder to be automatically changed, a truck
upon the girder, a receptacle carried by the
truck, a trolley .movable upon ‘any part of
the hoom, and a grab or other similar device
vertically movable with respect to the trolley.

26: Vhe combination of a bargé, lighter or

o
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similaf.support, a tower mounted thereon, 4

boom carried by the tower, a cross-transfer-

ring device along one side of the ‘barge or

lighter and tower and beneath a portion of
the boom and means for varying its inclina-

tion to adjust it to. the inelination of the.

bunker - openings in an alongside vessel, a

movable trolley nponthe boom anda grabor
similar. device vertically movable with re- .
. ‘8

spect to. the trolley. o
- 27. In an apparatus for handling coal and

‘other material, a girder, posts or supports for

the same, means connecting the girder with
the posts or supports arranged to slide upon
the supports and to automatically permit a
change in the inclination of the girder with
respect to the posts or supports and-transfer-
ring devices mouated upon said girder.

28. In an apparatus. for handling:coal and
other material, a barge orlighter, a transfer-
ring device ‘mounted thereon comprising a
track, a track-support extending lengthwise
it and adjacent to one side thereof, and a car
movable leéngthwise it, and means for vary-
ing the inclination of the said track and sup-
port lengthwise the said

ried with respect to the barge or lighter or to
an alongside vessel to adjust it to the héight
of the bunker-openings'of said vessel,

EREMIAII CAMPBELL,
Witnesses: ' -

F. F. Rayyoxp, 24,
J. M. DoLaN.
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barge or lighter and
whereby the inclination thereof may be va- -



