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Unrrenp ST ATES PATEN 5 OFFICE

JEREMIAH CAMPBELL OF NEWTON MASSACHUSETTS

APF’ARATUS FOR HANDLING COAL OH UTHER MATERIAL

SPECIFICA.TION fermmg pert of Letter.s Patent N 0. 717 161, dated December 30 1902

&ppheetmn ﬁled July 13 1901 Serlel He. BB 166. (Ne medel )

1 0 all whom it ma; i concern:

Beit known that I, JEREMIAH CmiPBELL a'l
utlzen of the Umted States, residing at New-— |

“ton, in the county of ’\f[lddlesex: and State of

Massachusetts, have invented a new and use-
~ ful Improvement in Apparatus for Handling

Coal or other Material, of which the follow- |
~ing is a full, ¢clear, and exaet description, ref-
.erence bemﬂ' had’ to the accompanying draw-
ings, fcnm:ma'f‘-r a part of thls Speclﬁcamon m

""'expla.mmﬂ' 1ts nature.

- The invention; broadly -coneldexed com_:_
~ prises the combmatlon of primary means for

- lifting and transferring coal or other material

(5

like a grab or shovel wnh secondary means
- for receiving the load of the grab or shovel
~directly fmm it and for transferring it later- |
~ally and at any desired height to a point or |

- station of dlscharﬂ'e a,ng] as’ eoneeeutwe oper-

20

ations:

To mdlcate one of the uses ef the mventlon

| '\I have 111ust1&ted my 1mpr0ved apparatus as

30

ery—viz., the

mounted upon a lighter or barge adapted to
‘receive and tr .fmspmt coal in bulk and also

eupport and traneport the handling machin-

grab or shovel and transferring it lengthwise
the barge or lighter. Such a bmﬂ*e or lighter

' is especially. adapted for the eoalmg of ld,rge

~steamers, as it provides means whereby the
-~ ~coal may not only be ‘transported in bulk to |
the steamer, but may also without thereafter
“moving the bawe or lighter with - respect to

35

' the steamer de]wel the coal into a number
of bunker-opemnﬂ's of the steamer.in regular

40

< liver coal is much larger tha,n the power of.

-order or in any other order desired, so that.
the filling of a number of bLlIlkE‘lb may be
- proceeding practically at the same time. |

The eapa,clby of the-handling devices to de-

-single bunkers to receéive it, the size of the

bunketr- -openings and the constructmn of the -
- bunkers being such as to require a limited

~ delivery and mueh trimming of the coal by
‘the bunker gangas it.is. IOdded into them..
Therefore by a eross- tmnsfer several bunkers

5o

. the same time: - ._

' The eapaeltyof the ceal handluwapparatus

may be supphed with coal at subetanbmlly

3 -.r‘

| grab or shovel for hftmu' the
~ coal fmm the hold of the barge or lwhter for

'transferrlnﬂ' 1t erosswise  the barwe and the | i
‘means for receiving the load of. eea,l from the

| the boom end the hopper truck mountted upon’
Fig. 7 is a detail view illustrating the
shem es and rolls in tle tep of the'tower for -
leading the grab- -ropes.
_, tra,tmﬂ* the eross-transferring device iix an in-
clmed position wn;h respect to the barn-e and"
tower. . ] -

‘handling appar atus.

ed ef steel

nal tracks A A*"
hatchways.
ways than the track A2
pose of providing ‘sufficient space along one

lighter, and the

L™

is also 3nereased by its dbllItV £o dellver coal

| overhead to midship-bunkers while it lﬁ delw--i .

r inde-
| pendeml y of such délivery and to bakeTlte coal

ering alongside to side ship-bunkers

’s.is' |

fromindependent lightersor barges alongside

the lighter or: barﬂ'e carrying the apparatus.
. WhileIhave 111uebrated the 1nveqt10n as -

',_‘nmunted upon and transferred and u |
{ a buoyant support like a lighter or barge, I.
wquld not be understood as lumtmg 1ﬂ tosuch
use, but may employ.it wherever it is desir- -
‘able to handle metenal in l;he manner above.,-

sed with

d@SbPlbed . | :
“The lnventlon relatee to features

of conw |

60

struction which will be descrlbed in detail in:

_connectmn w1th the descrlptmn ef; the draw-

ings. - A

qure 1 is a view prmmpally in Slde ele- S
2
‘1s aview in vertical section of the lichterand .
a part of the aumlmry or. seeondary handlmg
-apparatus and in elevation of thé primary °
Figs. 3and 4 are detail 75 -
| views, enlarged, ehowmg a part of the sec: . - -
Figs. 5 .and 6 are detail =

Vatlon of portions of my apparatus. -Fig:

ondary apparatus.

views, enlarged, showmﬂ' the constructlou of

- Fig. ] 184 Vl@w illus-

8o

Referring to the dmw1nﬂ's, A repreeents a

bar o0 Or 11""]11361

‘The oneshown is construct-
It has any desired number of

hatchways ¢. Upon its deck are longitudi- .

one at each side of the

The ‘m ack A’isnearer the hatch- E
‘This is for the pur-. -

96

side of -the barge or lighter for the ereetmn |

and operation of the devices for eross-trans-

95

ferring the coal from the shovel or grab'to =
the bnnkers and they prefer ably are on aline

‘with:the top of the hatchway—coammg -
Mounted upon the rails A’ A2 is a truck A3,
from which rises the tower A
| dinal center of the truck may be at one side
| of the longitudinal center of the barge or -
enter of the tower may be .

The Iong1tu-

at one side of the longitudinal center of the

100
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- traek. - This is for the purpose above indi- I

5

. shovel or grab when so crowned..

10

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
eoalin the hatchways and the operation of the

The tower A* carries a horizontal boom A%,
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. L | _.
Thetower, 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

- of the boom and whether within the toweror

30

35

~ from either side of it.. It will not be neces-

40

- metal instead of wood and a metal boom.

55

spect to the leading of the topping lift used

60

. a supply located anywhere beneath the boom
23

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

between its ends and transfer it by a sinul-

horizontal movement of the trolley and for
the full length of the boom or for any part

at either side of it, the height at which the
‘boom is:supported by the tower and the free-
“5m 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- |
“able from the truck B’ and of the shape rep-
resented in Figs. 1 and 3 and preferably so

nly immediately below the tower.as well as

‘sary for ine to describe in detail the constrac-
tion of these parts. o o
T have represented a tower constructed of

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 cen-
tral seetion A2 to a vertieal or other position
‘and independently of each other, and 1 pre- |
fer that one of the sections be longer than
the other. The boom not only differs in con-
struction from that of the application re-
forred to, but it also performs an additional
funection—viz., it is provided with a second
set, of tracks upon which a hopper is-adapted
to be supported and moved lengthwise the
boom. The structure further varies with re-
in raising the boom-section and also with re-
spect to the leading of the shovel-ropes and |
oniding and arrangement of ‘sheave-rolls at |
‘the top of the tower, and these variations in

~ the construction will bedescribed hereinafter.

° fike that of the.devices of the said applica-

The operation of this part of the. mechanism,’
so far as taking coal and transferring 1t, 18-

sion.

taneous vertical movement of the grab aund |

With the present invention the coal ig

adapted to be delivered by the grab to an -

auxiliary or secondary earrying or handling

device, which has a movement lengthwise the -

lichter or barge below the boom and trans-

ot T

versely to it, and which~secondary carrying

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 1n any

order desired.

The secondary carrying device comprises a

hopper B upon a truck B’, which is supported

or beam B% The girder or beamis arranged

lengthwise the barge or lighter upon the
gide less restricted by the tower and it is

mounted upon standards or posts B® Bf, ris-

upon which postsorstandards 1tis vertically
movable to vary the height of the truck and

hopper to any desired extent. This I have

shown accomplished by means of suspending-
ropes b D', attached to the ends of the girder
or support and extending over sheaves b° at

the tops of the standards or posts and sheaves

79

73

30 - .

by tracks mounted upon a horizontal girder -

ing from the deck of the barge or lighter, and

90

b® at or near the bottoms of said standards

or posts, from which they preferably run to

‘awinding-drum upon anengineon thelighter.

The rails upon the girder are letiered 4* and

5. 'They are shown in the drawings out of -
line, the inber oune 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.

L]

95

100

The hopper I3 preferably is made detach-

as to deliver its contents outward from its

lower end. It has the relatively long out-

ward -inclined bottom %, 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, is movable length-
wise the girder by any desired means. 1 have

TIO

115

represented ‘it as accomplished by means of
a draft wire or rope b%, which extends longi- .

tudinally the girder in both direetions about

' sheaves b0, - 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
without requiring-any take-up, it being un-
derstood that the girder is lifted or lowered
from time to time, as may be reéquired to bring
the discharge-outlet of the hopper into line
with the line of bunker-openings. Itshould

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 distanc¢e upon it in

either direction from the boom for the pur-

pose of transferring the coal which it received
from the grab to any one of a number of

| bunker ‘openings or chutes, the means for

130
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‘operating the hopper-truck being under the
control 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
s the barge or coal in bulk first a load at one
-bunker-opening, a-second load at another:
- bunker-opening, & third load at still another |
~ opening; and so on, 8o that with a single sup-
~ plying-grab-and the supplemental transfer-
10 ring devices it becomes possible to work the
- grabtoits fullest capacity,whichisfar ogreater.
‘than that required tosupply a single bunker, |
and thusfeed at the same time a relatively
large number of bunkers:with-coal as fast as
15 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. -

- I have spoken of the hopper as removable
20 from the track. This is for the purpose of
~ permitting it to be used independently of the
‘truck and in connection with the boom and the
grab, and so-that it may be moved horizontally
“apon the boom to-any desired position -be-

25 neath any part of i$ and may there receive

 ‘coal from-the grab which has been moved to

. "discharge itsload 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 |

two ships having exactlythe same arrange-

~ ment.of bunkers either as to height, distance

35 apart; orlocation. Manyof the bunker-open-

" ings are in the sides of ships, but ‘soine ‘are
overhead, and it is therefore desirable that
the apparatus should have provision forover-
head as well as side work. The portable hop-

40 per is usefal for overhead work. Itisrepre-

 “gented as suspended from a truck C, mount-

"ed on the tracks ¢ ¢’ of the boom. This truck.
-Q-is'in two- parts, one of which, the part c?,

" !is mounted upon the track ¢, and the other,

4% the part c?, is mounted upon the -track c'.

7 _Each part consists of a roll from which ex-

- tends downward an arm¢’. The truek parts

" are kept from tipping or leaving the tracks
by the aungle-iron guards ¢® ¢®. There is se-
zo cured in liea thereof to the lower ends of the

" armsa wire rope ¢', which extends to a bridle |
¢, attachable at each end to the upper cor-

 nérsof the hopper, (see Fig. 2,) preferably by

 means of hooks or in any other desired w#y.

ss . The hopper-truckis constructed so thatthe

" hopper may be removed from it by an upward

verticad movement, and when it is desired to

use the hopper independently of the ¢ruck it

| is connected with the truck C by means of the

60 suspending-ropesc¢’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 to any position convenient for
- 65 overhead or other discharge. The grab is

' then operated to deliver its load to whatever.|

E_a-éh- bodm;topbin o lift- D “is. ‘consty ncted
and led so-as to take hold of a boom-section

at or near its outer end by a bridle atfach-

the tackle shall be at one side of the boom.
. The grab-ropes extend from the grab over
the trolley.-rolls to the extreme top of the

E E’ are mounted upon a common shaft e,

70

‘ment, if desired, and is led to a block d'on -
‘the tower, which is connected by a tackle d’
with a block d? on the tower-truck and so that

73

| tower and there are led over guiding sheaves
and rolls.E, E', E? E3, B4 and E°. Thesheave

E cooperates with the rolls E* E° and the
‘sheave E’ with the rolls E* E3. The sheaves

30

the rolls E2E4upon the common-shafte’,and =

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

to a point in line'with the center between the

the rolls are of different diameter, as repre-

‘sented, to bring the centers between them
out of line with each other ard also to per-
‘mit the mounting of the rolls and sheaves .

upon common shafts, as shown. It will be

wunderstood that one of the grab-repes passes.
‘over the sheave E to between the rolls E* E3,
which alternately serve to receive it accord-

ing to the direction in which the trolley is
moved. The sheave E'takes the other grab-

rope, and  the rolls E* E5 codperate with it
~and the rope in the same way. |

to provide tracks for the rolls of the trolley

and tracks for the rolls of the hopper-truck.

“rolls B2 E8. The sheave E’ is combined with
| the rolls E* B the said rolls beingso arranged
_as to recéive between them the rope of ‘the
sheaveE'. Topermitthistobeaccomplished,

90

95

100

. The metal boom is preferably constructed
as represented in Figs. 2, 5, and 6-and so as

10§

The boom so eonstructed has the angle-iron- -
stringers 71’ f?and f3f*f° 'The stringers -

ff are attached by angle-cleats to the bracéd

stud % and the angle-stringer 7~ is.suspend-
ed from the angle-stringers f f' by brackets

their brackets and that the two sides are sepa-

yated from each other throughouttheiriength
by aspace iu 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-strin aars f*f9form
tracks for the rolls of the hopper-trucks and -
also guards. for them. The.angle-stringers -

ff' ontheonesideand f°f"onthe other may
‘be tied an
‘Fig. 6.)

1 braced together by barsf™0.  (See

110

‘f7.. Theangle-stringers 12 ftare attached by -
‘angle-cleats to the braced stud f°, and the an-
“ole-stringer f° is suspended from the angle-
“stringers /% f* by the brackets f°. It will be
seen that the one side of the boom is composed
-of the angle-stringers f f' f* and their con- .
necting-brackets and that the other side 18
composed of the angle-stringers f? f* f°-and

120

11§

1':2-3-

T o e 130
., I prefer that the girder forminga part of -
the auxiliary feed have.a box construction,
substantially as represented in Fig. 3, and
- that:its ends be mounted upon the posts upon
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against the said inner face, being yielding and

.thesaid 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

-1t may be adjusted in level or inelination to

15

the level of the bunker-openings of the ves-
sel to which coal or material i§ delivered by
the hopper movable upon the girder, the con-

nections being of such a character that they

- yield or conform automatically to the stand-

20

25

ard or post, as either eud of the girder may
either be lifted or lowered with respect to its

otherend. Thenecessity forthisadjustment

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
theserelative inclinations areliable to eonsid-

erable variance as the loading proceeds.

I prefer 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 there con-
nect the movable end 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 fixed sec-

tion extends from the other side of the tower,

- and in which the movable section A%is hinged

40

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 A8of the boom

~.and the secondary handling apparatusand so

45

that for loading into outboard bunker-open-

ings a movable section of the boom is not em-
ployed. | T

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 sufficiently imnersed in

50

- 55

6o .

the water to furnish-a stable support for the
tower when it is without other load.

I'have already described somewhat in detail
but not.connectedly the operation of the ap-
paratus. 1 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-room and
at or near one end of the barge or lighter.
~The engine is of any ordinary or suitable

winding drums or spools and suitable levers

and clutches forindependently actuating and

holding them and said levers, and also the le-

. vers for starting and stopping the engine are

within the command of the operator. He

" thushas within his control not only the means

construction having appropriate wire or rope

for automatically loading the grab at any |

- %1%,181

‘which it is vertically movable, as shown in | point below any part of the boom and for lifi-
- Fig. 4—that is, by means of guide-rolls g, ¢, |
-and g°—to bear-against the sides and inner"
face of the post, the guide-roll ¢?, which bears

ing and transferring it from said loading DO-
sition by 4 conjoint lifting movement of the

grab-lifting rope and horizontal movement of

tiie trolley which causes the shovel o take 2!

diagonal upward and onward course toward
1ts point of discharge, but he also controls

the movement of the auxiliary or secondary
carrying mechanism, which receives the load
from the grab and iransfers it laterally the
boom toany desired place or number of places

rAY;

75

of delivery, the extent and dirsetion of thik |

movement being varied at will by the Opera-
tor. Not ouly may a single operator thus
govern and direct the loading of the grab,

Rev

the extent and direction of its movenient to

the hopper; its discharge into the hopper, and
the subsequent lateral feed and delivery ¢f &

the ioad by the auxiliary feeding mechanisin,

but heé also has within his control the means -~

for moving the tower lengthwise the barge or:

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

the outboard beom-sections or either of them.

devices, for lifting the hopper from its truck .
and moving it apon the boom, and for lifting

In the operation of these devicés he may be

assisted by a man stationed on the tower.

95

Ot course the auxiliary devices may notal-.

ways be employed. The suspended hopper
s usec when desired. Theapparatusisadapt-

| ed for all the uses set forth in the said appli-

cation and without employing the hopper in

1GC

eivher of the two ways described. The cogl
may be taken from the hold of the lighter or
barge carrying the tower and both handling

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

‘The invention would be pmetiéed if the .

devices were mounted upon stationary sup-

ports instead of upon the lighter or barge and |

whetherthetower is made movable the girder
for the purposes of its adjustment or not. _

- Ihave spoken gonerally of prabs as a Mesns
for lifting the coal and transferring it, and I
nave referred to coal as the material to be
shifted by it. I do nosuse these terms, how-

- £=%4

EEC

over,1n a limiting sense, as by ““grab” I mean fa %

any of the usual deviees for lifting and trans
ferring material, and by ‘coal” any materia.

ferred by such a lifting device. .

~ The grab-which I have shown is of the kind

whieh is eapable of being lifted and trans-

which is automatically or self loading and

| Which -also_automatically delivers its load,
‘and while I do net eonfine the invention 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 bulk is en-

tirely automatic to the statien or point.of final

dischargeintotha bunker or chute. Ialscpre-

ter to use the type of transferring-trolley de-

scribed in conjunclion with the said graband
means for-operating it specified, in that it.is

readily adjusted to thaeonditions of thework. ...

I'mean by that that the height towhich.the =
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grab i 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 | |
tra,nsfenmfr device comprlsmﬂ' a beam .or

T would further say thatthe height at which |
the auxiliary carrying device dlscharﬂ'es is
fixed by the helght of the openings to the
coal-bunkers. | |

unnecessary extent of movement is apparent.

I do not (31&1[11. herem the hopper detach-

~ able from its truck and attachable to hopper-

IS
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25
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supporting devices movable upon the boom,

as the same is the subject of a separate ap-

plication.
Having thus fully deser 1bed my invention,

I claim and desire to secure by Letters Pa,tent"
of the United States—

1. In an apparatus for handling ooal and
other material the combination of a barge,
lithter or similar support, means- mounted

thereon and transported thereby for llftmn",
coal or other material and transferring it
crosswise the barge or lighter to an aumhary f
CTOSS - tmnsferrmﬂ* device, said means com- !

prising a tower, a homzontal 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 aumhary Cross-

transferring device comprising a beam or

girder carrled by sald barge or lighter to ex-

| tend lengthwise it and crosswise and beneath

40

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 llﬁmhg '‘grab or conveyer and to trans-

fer them lenﬂ'bhmse sa1d barﬂ'e or lighter to
a dischar ﬂ*mwposmon

2. In an apparatus for h-andlmﬂ' coal and'

other material the combination of a_barge,
lighter or similar support, means mounted

- thereon and transported thereby for lifting

45

50

coal or other material and transferring it
crosswise the barge or lighter to an duxiliarv

CroSS - tmnbfeumtr demce, said means com-

prising a tower, a ‘horizontal boom carried by

‘the tower, a tr olley movable upon the boom

and a. ﬂ'mb or other conveyer movable toward

and from the tr olley, the said auxiliary Cross-
transferring device comprising a beam or

girder car med by said barge or lighter to ex-

tend lengthwise it and crosswise and beneath

~ the bomn,_a truck movable on said beam or

55
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ogirder and a hopper or receptacle carried by
said truck adapted-toreceive the contents of
the lifting grab or conveyer and to transfer
them lengthwise said barge orlighter to a-dis-.

eharn'mn* position, and means for vertically
adJusmnf‘r the height of the girder or beam,

truck and hopper or receptacle car ried there-"

b'} with respect to said boom.

3. In an apparatus for handling coal and

other material the combination of a barge,
lighter or similar support, means mounted
theleon and transported thereby for lifting
coal or other material and transferring 113

Crosswise fhe bal ge or hﬂ'hter to an autlllaly“

-f-eross tmnsterrmﬂ' device, smd means cora-

prising a tower; a horlzontal boom carried by
the tower, a trolley movable upon the boom

hhhhh

70

and a grab orother conveyer movable toward;

oirder earrled by said barge or llghter to ex- '

-‘tend lengthwise it and crosswise and’ beneath,_-
the hoom a truck movable upon said beam

75

or girder and a hopper cr receptacle carried”

by smd truck, adapted to receive the contents

of the hftlnﬂ' grab or conveyer and to trans-
fer them lenwthwwe said barge or lighter to

a dlscharﬂ'mg position, and means for moving
the tower, boom, trolley and ﬂ'mb lengthwise

| the llghter or barﬂ‘e

84_:)'-

4. In an appal a.tus for handlmﬂ' coal and'! |

i other material, in combination mth a means .
forlifting it and transferrmglt asupplemen--

tary or a.umharv receiving and carrying de-

vice arranged for consecutive operation with

thereto

said lifting and transferring means and also |

having a _\_"ertlcal adgustment Wlth respect, 90

*5. In an app‘lratus for handhnt‘r coal and

other material the combination of a barge,
lighter or similar support, means mounted
thereon and transported thereby for llft,mﬂ'_

coal or other material and -transferring it
crosswise the barge or lighter to an aumhary” :

the tower, a trolley movable upon the boom

cross-transferring device, said means com-
prising a tower;a horizontal boom carried by
100

and a grab or other conveyer movable toward

tend lengthwise it and crosswise and beneath

the boom, a truck movablé upon said beam

and from the trolley, the said aulelary Cross-.
transferring device comprising a beam or
girder carried: by said barge or lighter to ex-"

or girder and a hopper ‘or receptacle carried

by said truck, adapted to receive the contents
 of the lifting gra.b or conveyer and to trans- =
fer them lengthwise said barge or hghter to
a dlsch&rgmw position, and means for moving |

:I IO

the tower, boom and trolley lenglzhmse the

barge or hghter and for adjusting the verti-

cal position of the beam or girder, truckand.

‘hopper or receptacle with respect to the boom.

6. In an apparatus for handling coal and

other material the eombination of a barge,
‘lighter or similar sapport, means. mounted .

115

thereon and tlanaported thereby for llfblng '

coal or other material and transferrlnﬂ' it
across the barge or lighter to an aumhary |

120

cross - transferring devu,e, said wieans com-

prising a tower, a horlzontal boom carried by | ~
‘the tower, extending from both sides thereof -

‘and operabwe for a horlaontal trolley and ver- 125

tically - movable grab throughout its entire

length or any ‘portion thereof said trolley

ley to the said &HXIII&I‘}" cross-transferring de-

‘vice the latter comprising a beam or girder

_movable upon the beam and sald graborother |
conveyer movable toward and from the trol-

13

carried by said barge or lighter to extend.
lenﬂ'thmse and Ccrosswise and beneath' the

11)00111, a truek movable upon sgmd boam or - °
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; girder, and a hopper or receptacle carried by materlal a handling dévice mounted upon
- said truck adapted to receive the contents of
the lifting grab or conveyer and to transfer.

10
I5

20

25

them lengthmse said barge or hﬂ'hter to a dlS--
‘charging position.

7. The -combination in an apparatue for
handlmcr coal and other material of means for

llftmg 1t and carrying it in one direction to

-a point of transfer and an additional means

for recelwnﬂ' said material at the point of

transfer end transferring it to a diseharging

position, the said additional means being ver-
tically a,ddustdb]e to vary its height, and the

sald lifting and’ carrying mea,ne bemff Ionm-_

tudinally. movable

. 8. The combination in an appa,ratus for.
-handlmﬂ' coal -and other material of a tower,
a horlmntal boom carrled by the tower, a trol-'

ley movable upon ‘the beom and a ﬂ'rab OT

other conveyer meveble toward and from the
- ‘trolley to an auxiliary cross-transferring de-
- vice comprising abeam or girder, a truck mov-

able upon said beam or glrder a hopper.or

receptacle carried by said truck adapted to
receive the contents of the lifting grab or con-

-.veyer and transfer them lenﬂ'thmee said barge

30

or lighter to.a discharging position, the said
- boom extending be} cnd the said. beam or
- girder and suﬁzlclent]y elevated therefrom to |
| of the truck nearest the center of the hopp
‘width being upon a higherlevel than the other

permit the passage of-the hopper or recepta-

~ cle over it and whereby the grab or conveyer
" may be used either to dellver its contents to

the hopper or receptacle or at a pomt beyond

-the same.

9. In an apparatus for handnnﬂf coal and

,obher material in combination w1th means for

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

- plementary or 'auxﬂlary receiving and carry-

- ing device arranged for. conseeutive opéra-
4©

45

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

and to be moved at wﬂl between 1ts lecewmﬂ'-

and discharging positions. . -
10. .In an apparatus for trensferl ing ccel or

_cthel material from bulk to the side bunkels

of ‘a vessel, means for receiving, lifting and
transferrmn' the coal toa station, vemeble as

to height, and means for tr ensferrmfr the said.

- coal or materlal from e.:ud statlen to the

bunker-openings, which means are adjustable

~as to helght and movable at will to any one

35

60

of a series of bunker-openings.

11. The comblnamen of a buoyant support |

|

means carried thereby for lifting coal or other

‘material and tr ansferrmg it to a receiving po-
‘sition and other means carried by said buoy-.
ant support for transferring said coal or ma-:
‘terial from said receiving posmon to a dis-

- charging position, the said other means being
- -vertically adjustaple upon the buoyant sup-

| adapted to receive and ‘rrenfer coal or other “

or joint use with the first-named means.
12, ‘The combination of a lwhter or barge

said barfre comprising-means .for lifting the
coal .or cther material from .said barge and
transfer ring it to .a receiving- statacn ‘and

70 -

| means for recewmﬂ' 1t at said: station- and mev -

_'_ha;ndlmcr coal or-other material of a tower,
‘boom mounted on the tower, a trolley mov-.

a commcn shaft,and the frra,b -operating ropes

ing it laterally to a discharging pesition, the

said. last-named means being vertically ad-
justable with’ respect to the barﬂ'e

| 75
13. The cembmemon of means for lifting

and tmnsferrmor coal or other material to a

receiving- hopper the said recewmg-—hepper
and means for vertically adjusting it and mov-
ing it mdependently of the sald ﬁrst named &

,IIIEH;IIS

14. The combmam@n in an’ appamtns for
a

able horizontally upon the boem avertically- 8y

movablegrabecombined with the trclle‘y aver-

tically- mcvable agirder beneath the boom at

‘one side of the tower, a hopper-truck sup-
ported on tr acks mcunted upon said girder,

movable lengthwise the girder and a-hopper ge

carried by qeld truck having an eperative re-
‘la.tmn to the said boom, trolley and grab

15. The combination ef the g1rde1 having
tracks at different levels, the hopper-truck:

mounted upon said tldcks, and a hopper 95

mounted upon said truek, the railand wheels
er’s

‘wheels of the truck and the other rail of -the

girder. I;:,O,.

16. The erranfremeub and combmatmn of

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

shaft, the rolls E? E* mounted upon a com-
mon shaft and the rolls K3, E° mounted upon
108
. The ccmbmetmn of thé posts or sup-
pcrts a girder carrying tracks mounted upon
sald supperts torbe vertically movable, a hop-
per-truck upon said tracks, a means for mov-
ing it horizontally thereon, & hopper carried 119
by said trucks and havmg an outboard dis-

charge-opening, and means forsupplying sald

port and also being adapted for consecutive

hcpper with coal or other material..
18. The couibination of a Verucally mov-
able girder, a truck mounted thereon, a power- 115

_dnven draw-rope for moving it. horlzontally

in both directions, a hcpper carried by said

truck, the said draw -rope having a compen- .
: satmo' lead fcr vemetlcns in the hewht oﬁehe
'ﬂ‘ll'del i

: : 120
'19. In an appar atus for handhnﬂ' coal and" -

-other material, the combination of a tower, a

boom having a fixéd part extending from the
tower overan auxiliary (31:':0533-131’3,1:1sferrmGIF ap-
paratusand a movable section dttached tothe 12 5
end of said fixed section; said auxiliary-cross-
transferring device arranged at the side of
the tower frcm 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 with re-
spéct to the trolley and ‘the auxﬂlary Cr css- o
transferring device.
20, In an apperetns for handlmn* coal and

130
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Py

other material, a tower
a fixed section of which ex-
tends from one side of
projects from the tower

attached one to each end of satd fixed sec-
tion, an auxiliary cross-transferring device,
4 trolley mounted upon the boom to be mov-
able upon any pars thereof, and a grab or
similar
Spect to the trolley and with regard 1o the

auxiliary cross-transferring device.

21. In an apparatus for handling coal and
other material, the combination 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
auxiliary cross-

side of the tower over an
transterring device, a movable boom-section
attached to the end of said fixed section, an
auxiliary cross-transferring device moun ted
upon sald barge or lighter at one side of the
tower, a trolley movable upon the boom and
a grab or similar deviee vertically movable
with respeect to the trolley and anxiliary cross-
transferring device. | | . |

22. The combination of a tower or support,

a boom carried thereby one part of whieh

overhangs au auxiliary cross-transferring de-
vice, said auxiliary cross-transferring device,

means for varying the
vrolley mounted upon

inclination thereof, a

- able upon any part thereof and a grab or

35
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other device movable vertically with respect,
to the trolley and said auxtliary eross-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 over an auxiliarycroSs-transferring device
comprising a longitudinal girder or support,
means for sustaining it, a- trock mounted
thereon to traverse it lengthwise, a hopper or
receptacle carried by the iruck, means for
varying the inclination of the girder or sup-
port, a trolley mounted upon the boom to
traverse any part of it and a grab or similar

device movable vertically with respect.to the

trolley. :
24¢. The combination in an apparatus for
hapdling coal and other material of a tower, a

boom carried thereby overan auxiliary cross-

transferring deviee, the said anxiliary eross-

transferring device comprising posts or stand- |

717,161

or support, a boom

the tower across it and |
upon the other side
OVer an auxiliary cross-transferring device,
movable boom extensions varying in length,.

tor lifting the girder,

device vertieally movable with re-

the boom to be mov-

whereby the inclination

ards, a girder nrounted thereon and connect

tion to be varied

-| ‘ed therewith in a manner to permit 1t8 inclina-
' with respect thereto, means
a truck mounted there- -
0m, a receptacle earried by the truck, a trol-

ley mounted upon the boom to traverse any
grab or similar device

portion of it and a '

7

6o

movable vertically with respect tothe trolley.
25.. The combination of a tower,a boom.car-

ried thereby, a cross-transferrin g device be-
neath the boom _
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: "Phe combination of a barg, lighter or

comprising a girder, stand-

-

75

similar.support, a tower mounted thereon, a

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 ineclina-

tion to adjust it to. the inclination of the.
bunker - openings In an alongside vessel, a
| movable ftrolley upon the boom and a grabor
similar. device vertically movable with re-

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 extendigg lengthwise

it and adjacent to one side thereof, and a car
movable lengthwise it, and means for vary-
ing theinelination of the said track and Sup-
port lengthwise the said

the barge or lighter or to
height

ried with respect to
an alongside vessel to adjust it to the
of the b_unl{er-openings'ofi sald vessel.

JEREMIAII CAMPBELL,
Witnesses: =~

F. F. RAYMOND, ? ,
J. M. DoLAN. '

barge or lighter and
‘thereof may be va-

8o ..
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