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- useful Improvement in Lighters or Barges for

 Usrrep States Patent Orc

JEREMIAII CAMPBELL, OF NEWTON, MASSACHUSETTS

LIGHTER R BARGE'_F"OR HANDLING COAL OR OTHER MATERIAL

'- SPEGIEICATION iermmg pa,rt of Letters Pa,tent; No 683,246, da,ted September 24 1901
| | Apphcetmn filed Nevemher 16 ; 1900. Semel No. 36 692, (No mﬂde] )

.To all whom it 1 J CONCErte:

Beit known that I, JEREMIAT CA"\{IPBELL a
citizen of the Umted States, and a resident of
Newton, in the ecounty of Mlddlesex and State
of Masseehusetts, have invented a new and

- Handling Coal or other Materml of which
- the fellowme' 18 a full, elem and exact de-
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- or unloaded and while in ‘rhe tmnbfmrmﬂ‘f

50

seription, lefelence belnfr had to the accom-
panyingdr a,wmﬂ‘e,fermmﬂ*e part of this speci-
fication, in explaining its nature.

The invention relates to alighter, bel n'e or |

similar vessel for tlaHSUOItIDU‘ meteuel, p1 0-

vided with means for dceemphshmﬂ' its own
loading from a stationary pile of material,

whether located on a stationary support, llke
a wharf or land, or upon a movable support,

like a barge or ]whter and whether said pile.
~of material is apon one side or the other of

said lighter or barge—such, for instance, as
would be the cmldmon if another 11frhter or

barge were interposed between it and the pile
“of matemel from which the ]mhter or bawe

was being loaded.
The mventmn is ada,pted also to be ueed in

~delivering the load of the lighter or barge in
a similar way—that i 18, to dellver it to other
lighters, barges, or any type of vessel and at
E eltheI elde of the barge desired, oralternately
to vessels on both sides of the barge, or to
- vessels separated from the barge by other
- vessels, or to stations on land or wharf at
either side of the berge |
- The invention is further adepted to trdns--;
fer material from one point more or less re-
moved from one sidé of the barge or lighter.

to a point more or less removed on the other

~side and without handling or unlerxdmﬂ‘ on
'the lighter or barge. . |
The invention fl]lthel 1elates to means for_ .
| may be lowered vertically thr ough the center
oftheapparatusintothehold of thellfrhter for
‘the purpose of loading or uhloadmﬂ* |

Welﬂ‘hlnﬂ' the material whileitis bemﬂ' loaded

grab, shovel, or bucket.

B | Wlll 11ew describe the 1nvenblor1 in con-
nectmn with the drawings, wherein—
~ Figurelisa viewinv ertleal Cross- eeetlon_,
of a bm ge or lighter and in elevation of the
materi a,l hendlmﬂ' appamtus mounted there-
2 1s a view in side elevation of a
portion ef the barge or lighter and of the ap-
paratus.

on. Fig.

Fig. 3 is a view in plan of a por-

tion of the berwe or lwhtel and of 1he ap- |

_palatus
enlarged, 1epresent1nn* devices for weighing
material which is being transported. I‘ln's
6,7, and 8 are detail views of one of the |
-tmlley booms and of a trolley mounted uporn

1t and of means for adjusting the trolley-ac- .

tuating rope and rope-blocks, to which refer- .

‘ence will be hereinafter made.
view in elevation of the complete barﬂ*e and
‘handling apparatus.

Figs. 4 and 5 are »1eme 11:1 deta,ll

Fig. 10 is a view in
plan of the parts represented in Fig. 9.

Fig. 9 isa

60

The invention comprises a vessel for trans-

porting material, such as a lighter or barge,

havinga hatch of ver y nearly the length of the
- Veese] or of that portion which carries the
cargo and having mounted upon its deck or

other support, upon each side of the hatch,

tracks or rails upon which the material- han-
‘dling devices may be moved lenﬂ‘thmee the
Veesel |

The invention fmthel comprlsee a peculiar
material-handling apparatus mounted upon
the rails or trecks of the vessel, to be mov-
able lengthwise the hatch and which com-
prises a tower or support so constructed as

to carry upon each of its sides a trolley-sup-

portmn* boom and also so constructed as to

permit the material-handling grab, shovel, or
bucket (which for brevity hereinafter will be
referred to asthe ‘““grab”) to be lowered to the |

hold of the vessel a,nd raised from it through

or in line with the vertical center of the towe}.'
| and to be moved in either direction from said

center outwaldly as. soon as said grab has

cleared the deck of the vessel and aleo to be
‘moved through'it from one boom to the other.
The appar atus thus contains what I have

termed a ‘‘well”’—that is to say, an unob-

structed passage from the boom-section down

throucrh the baseof the tower, sothatthe grab

It has

wheels or rolls, which are mounted u pon said -
rails or tra,eks, and it is adapted to be locked
in any desired position lengthwise the vessel,

70

75

30

sle

95

and it carries the means f01 moving the tlol-.,f |

ley, for operating the grab, for welfrhmﬂ' the
-ma,tenal and for ad]ustmﬂ* the beome as will
‘be heremafter described.
it as used in conjunction with a Stetlenmy, |
en gine carried by the vessel, pr eferably at the

100

Ihaverepr esented
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stern
that this limits the invention in any way, as

‘the engine may be mounted on the rails or

tracks with the tower or support to be mov-
able with it.

Referring to the drawings, A represents

the vessel; B, the hatch; C, the engine; D,
the movable tower or support; a o', the rails

or tracks upon the veqse] one upon eaeh side |

of the hatch.

d represents the base of the tower or sup-
port; d’,its wheels or rolls, which bear an the
railsortracks; d? the locking device for lock-
ing the tower or SIJpport in a stationary po-
51131011 to the vessel.

From the base d rise the two sides of the
tower or support d® d*. 'These sides are
strongly braced and are connected with each
other at the base d and at the top d°. They
support midway their height a stationary in-
termediate or central section K of a trolley-

__ boom the said section consisting of the parts

'BE’

30

35

- T'his opening forms an essential part of the

40

45

which are separated trom each other
thrOUfrhout their length and form rails or

‘tracks u pon which the trolley F is movable.

Below the section E of the boom, between the
sides d® d! of the tower or suppmt isthe high
wide opening F’, extending from one side of
the tower to the other and in which the grab
is vertically movable and from which it is
horizontally movable at any point between
ihe base d and the intermediate boom E.
The base d has an opening of substantially
itsfull width,through which the grabis moved
vertically to and from the hold of the vessel.

well, through which the grab may be moved
vertically from a position near the boom to a

position under its central portion and below

the base of the apparatus. The parts e ¢’ of
the boom-section E cannot be connected with
each other, as the grab-ropes must play
through the space ¢*, which separates them.
Consequently there can beno tie uniting the
two sides d° d* between the top of the tower
orsupport,where they are joined together,and
the base.

T'o each end of the central boom-section E

~there is attached a boom extension, and these

50

55

6o

boom extensions are lettered K’ E=2 respec-
tively. 1 prefer that one of them be con-

siderably longer than the other, although this

is not necessary, and in the drawings it will

“be seen that the boom extension K?is con-

siderably longer than the boom extension E’.

‘This is for the purpose of providing a suffi-
cient length and arrangement of boom to per-

mit the n‘lab to take ma,tenal from ordeliver

material to a point or position” considerably
removed from the side of the lighter or ves-

seland beyond an intermediate Vesbel or other
object, if desired.
Kach

central boom-section K to be movable out of
operative position and preferably to such a
position as will' prevent it from interfering

In other words, it extends
the range of usefulness of the device.
of these boom extensions is attached to the |

but I do not wish to be understood ]

S S

‘bar e by hand.

or stop e'’.
zontal position, the trolley ¥ may be moved

683,246

with rigging or any obstruction at the side of
the vessel, and I have represented them as
hinged to the ends of the central section in a
manner to permit their being turned upward
to a vertical position. I donotintend, how-
ever, to confine myself to this disposition of

the boom extensions when notin use, as they

may be swung downward to a vertical posi- 4

tion or horizontally backward or forward fo
a horizontal position lengthwise the vessel, if
desired. Hach of the boom extensions has
trolley-tracks in continuation of the trolley-
tracks of the central section, which are sepa-
rated by a longitadinal opening in which
the trolley and grab ropes move. The boom
extension E' is connected by the hinge ¢® with

' the central section K, and it is supported in

horizontal operative position by a stay e*, ex-
tending from the top of the tower or support
D to the outer end of the boom extension.
It is also supported when in a horizontal po-
sition by the topping-lift e°>, by means of which
it 18 also turned upward by a person on the

deck to an inoperative position and held by

it-in a vertical position against the bar e,
which prevents the boom from being swung

inward past its center of gravity. In other
words, 1t so holds the boom that upon release
of the topping-lift the Doom will swing out-
ward and may be lowered by the toppmﬂ*-hft
to 1ts horizontal position without requiring
that it be first moved away from ifs rest or
The boom extension E? is
connected with the central section E by the
hinge e'. 1t is supported in a horizontal po-
sition by the’stay ¢® and topping-lift ¢’, which
also serve to lift and hold it against its rest
When both booms are in a hori-

from. the outer end of the extension E?across
the cenftral section K to the outer end of the
section K'--that is, the length of these three
sections determines the extent of movement
of the trolley. The threesections will be used

at the same time for the purpose of trans-

porting material from a position. below the

| boom E* to a position below the boom E’', or

vice versa, or for the purpose of transferring
material to the lighter or barge first over one
of the boom extensions .md then over the

70

3o

QO

95

I1CO

105

110

IIS

other boom extension, transferring the ma-

terial from the lighter in alternate directions_

and to two piles, positions, orvessels. When
both boom extensions are in use, the trolley-
drawing rope f will run over a sheave at the
outer end of each boom. (See Fig. 3, where f’
represents the sheave at the outer end of the
extension E', and f? the sheave at the outer
end of the extension E?) The trolley-draw-
ing rope passes from sheave to sheave on the
upperside of the boom, the trolley itself form-

ing a connection between the ends of the rope

and upon the under side of the boom from
the sheaves f/ /* to the two sheaves 73 3 at
the center of the central boom-section, from
whence they pass to the two sheaves f4 14,

‘thence to the sheaves f? f°on the base d, and

I120

130




——

~ from thence over the deck of the lighter to the

5

IO

rope-winding devices of the engine. When
either of the boom extensions E' E2 or both of
them is or are mnot used, it or they will be
turned upward, and, if preferred, the sheaves

' f* will then be moved inward to the outer

end or ends of the central extension and the
trolley-rope be correspondingly taken up or
shortened at the engine in any desirable way.
I would here remark that not only may either

- extension be used at will, but also that the
~central section may be used alone. |

20

30

~(See Figs. 6, 7, and 8.)
upon the removal of the bolt and the lifting
of the extension will slide by gravity from

35 | |
the outer end of the boom to the outer end of

In order that the trolley-sheaves 7' 72 ma
be moved from their outboard to their in-
board position and may be locked in such po-
sitions, each one is mounted in a sheave

“block or helder, and a deseription of one and

manner of using it and of locking it in its two
positions will suffice for both. f7 (see Figs.
6, 7, and 8) represents one of these sheave-
holding blocks. Ithasside gnidingand hold-
Ing extensions f® £°, which enter longitudinal
gulding-recesses f1° ' on the inner faces of

the two sides of the boom, the block 7 being,

in effect, a carriage movable lengthwise the
boom extension from the outer end of the ex-
tension to the onter end of the central sec-
tion. The block is locked in either position

to which it may be moved by a long locking
pin or bolt /%, which passes through holes in

the boom sides and through a hole in the
block and is locked to the boom by a nut.
The sheave-block f7

- the central section, where it is locked to the

central section by the locking-bolt in the

- same manner in which it was locked to the

40

1t outward from the end of the central sec-
“tion to the outer end of the boom extension,

45

boom end. (See Fig. 6, where the sheave is

shown in dotted outline at the end of the cen-

tral section and aslocked in place.) Tomove

there is used a draw-line f'% which is fas-
tened to the outer end of the block and passes
over a sheave 1 at the end of the extension

and thence back to the support. Said line

~ fPis shown in Figs. 1 and 6. It is evident
50 that when either boom is npturned its sheave-

block may be kept at its outer end, the rope
running therefrom being guided to the trol-
ley by pulleys suitably placed, or instead of

- moving in the sheave-block in the manner

described a temporary sheave-block may be |
placed at the end of the central section next
the upturned boom around the sheaves, in
- which temporary trolley the necessary ropes

- may be run.

6o

- In order that the lower horizontal portion
of the trolley-drawing rope f which passes un-

~der the trolley may not interfere with the

05

grab-ropes, each trolley-rope boom-sheave f'
J* is set obliquely in its block, so that the
trolley-rope passing around it will be offset

in position on its under side from a central

position lengthwise the boom, and thus be at |

boom. (See Fig. 8.) G represents the grab,

‘shovel, bucket, or other material-transport-

Ing device. A grab is represented, and it
has a lowering and hoisting rope g and a clos-
ing and opening rope ¢'. Both of these ropes
pass between the rolls of the trolley I in the

usual way. The ropes lead past the guiding-

pulleys g% ¢% and g* at the top of the tower

or support to the pulleys ¢° ¢g® above them and

over which they run to the pulleys g7 ¢8 at
the base of the support, from which they run
over the deck of the lighter or vessel to the
engine.
is guided by the pulleys ¢® ¢® and the other
by the pulleys g% g*. It will be understood
that in operation the grab-ropes may be either
operated when inclined from the pulleys in
the direction shown by full lines in Fig. 4 or
when in the position shown in dotted lines

in said figure or when they may be substan-

tially vertical. In the first event the pul-
leys g° g° are principally operative with the

ropes, while the pulley g* is substantially at
In the second case the pulleys ¢® ¢* be-

rest.
come operative with the ropes, while the pul-
ley g° is substantially at rest, while in the
third case all pulleys assist in guiding the
ropes. It will further be noticed that the
pulleys ¢g* ¢g* are in horizontal line with

line, but in the same vertical plane, and that

thelr peripheries are deeply grooved and that
the pulleys are so placed that their edges are
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| one side of the longitudinal opening of the

0
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30

One of the two grab-operating ropes -

Q0

95 -

| each other and the pulley ¢® is below said

100

very nearly in contact and are not separated

from each other by a space sufficient to per-
mit the escape of the ropes from the grooves.
It will also be seen that the grooves of the
wheels are deep and the ropes are always con-

tained in them and that the rope g will au-

tomatically pass upon the transfer of the
trolley from one side of a vertical central
line to the other side on its support from the

pulley g* to the pulley ¢® and that the rope
| ¢’ will pass upon said transfer from the pul-

Tt

ley g° to the pulley g% The pulleys ¢° ¢°

are represented as mounted upon a shaft or
pin ¢’ supported at its ends in the arms g
of a yoke g", and this yoke is hung or sus-
pended by means of the links ¢'* upon the

10§

II1O

115-

scale-beam ¢, which is itself hung by the

links ¢g* from the cross-beam g'° of the tower
or support. The linksg™ g'have knife-edge

connectionswiththebeam,and thelinksgl4are

the trunnionsor centersupon which the scale
beam or lever moves. The outer end g of

though not necessarily, mounted upon a plat-

form carried by the support or tower at the
level of the boomsor other lever. Thisscale-
beam ¢* is pivoted at ¢ -and connected by
rod g* with the weighing-beam ¢, which is

of the common type of weighing-beams and
need not further be described. It will be

120

‘this beam or lever ¢'® is connected by the
Jointed rod ¢'* with the scale-lever ¢ of the

weighing - scales G', which are preferably,

130

seen that by this construetion the entire
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weight of the grab, its ropes, and its con-
tents when it has any, are supported or are
suppmtable by the scale, and this provides
means whereby the xwelmt of the contents

of the grab may be Lorrectly ascertained at

any time during the transfer of the loaded
grab from a receiving to a delivery position
Whethel the grab is in motion or not.
The supp01t or tower may be moved upon
the lighter or vessel from one position to an-
other by hand or by power, and in the draw-
ings I have represented it as moved by the
engine by means of a draw-rope H, which ex-
tends from a fixed post & about a sheave 7t/
on the base of the tower or support, thence
about a block A%, fast to the deck, and thence

toa Winding-drum on the engine, and a draw-

rope H', the end of which is fastened to a sta-
tionary post 22and from thence extends about
a sheave h* on the base of the support or
tower and to a winding-drum on the engine.
It is desirable that the booms be supported
at such an elevation as will permit them to
overhang the decks of the highest vessels

when in their highest positions sufficiently

to allow the unimpeded horizontal movement
of the trolley and grab. 1t will be noticed
that the tower has a wide base of very nearly

“the width of the lighter or vessel and that
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one of the boom extenmons assists when both
are horizontal in counterbalancing the other
and adds to maintaining the ethbrmm of
the tower and of the str uctme the structure
having what might be termed ‘with some de-
agree of exactness a ¢ eantaliver” organiza-
tion. It will be seen that the apparatus pro-
vides means for substantially a universal use
of the grab. In the first place the lighter or
boat, eoal or material, and the coal- handlmw
devzces whether usable for loading a Vefasel
or dlsehm oing coal or material fmm it, are
movable or t,ransport-able together from one
position to another, and this enables the
lighter to be loaded at any place by its own
loading devices, which are also discharging
devices to carry its cargo or load and loading
and discharging devices to one or more ves-

-sels or points of discharge and to there im-

mediately discharge its contents by its own
discharging devices, which were before used
in loading it. It will further be seen that in
its own loading and its own discharging 1t has

universal range of operation, because in the

first place its position may be varied at will,

as it is simply necessary to move the lwhtel
in the water to any desired point, and in the
second place that the loading or dischar oing

devices themselves permit coal or matermlto_
be taken on or discharged at will at either

side of the lighter or at both sides alter nately

and to or from any reasonable distance from

the lighter and over an intervening vessel or
obstruction, if necesssary, and at any desir-
able height, and not only this, but the con-
tents of one vessel or pile of material may
be transported by the grab across its own

683,246

without discharging into the lighter and just
as readily as though the material were being
loaded into or taken from its own hold. It
will further be seen that by reason of the
lateral openings in the tower the hoisting
and traveling operation can go on at the
same time. Ior example, when unloading
from the lighter which carries the tower, as
soon as the grab has been hoisted to a point
where it clears the base of the toweér the trol-
ley can be moved laterally while a further
hoisting operation is taking place, so that the
orab from that point on will move in a curved
line to its highest point without the interfer-
ence of any cross-timbers. Thus the work of
loading and unloading can be acecomplished
in muech less time than where a grab has to
be first hoisted to its highest point and then
caused to travel lateraliy to a position over
the point where the load is to be delivered.
It will be desirable to always weigh the grab
and its contents when the grab has reached
a given height, because the weight of the grab
and its ropes will then be known, and the
weight can be definitely fixed, and this will

insure an accuracy which would not other-

wise be easily obtainable. I would further
remark that I do not confine the use of the
portion of the apparatus comprising the cen-
tral or fixed boom and the movable extension

or extensions and the means for making them.

operative in part or in whole to lighters or
vessels, as they may be used on shore and 1in
connection with fixed or movable supports.
While I have shown the grab as operated
by two ropes—one for hoisting and lowering

it and the other for closing and opening 1t—

and while the rope-guides and weighing de-
vices are represented asadapted fortworopes,
I would say that it is not always necessary

i to use the two ropes and that when one rope

only is employed to compel the operating of
the grab or for hoisting and lowering 1t only
one of the guide-ropes and one of the pul-
leys may be dispensed with, and where in the
claims I have used the larger number 1 would
be understood as also meamnn‘ to include the
smaller number.

In order that the material-handling devices
may move lengthwise the boom extensions or
either of them without fouling with the stay
and topping-lift of the extension upon which
it may be movable, I have caused the stay,
which I have lettered €%, to be splitor made
in two parts extending from a commmon eye at

‘the top of the tower to each side of the boom

extension at its outer end. The topping-litft
e’ is also split into the sections m m'. The
section m passes upward over the sheave m?,
then downward under the sheave m?, and then
outward to the tackle m? The section m'
passes upward to the sheave m°, then down-
ward under the sheave m®, and then over the
sheave m” to the tackle m%t (See Fig. 11.)
It will be seen that by this construction the
parts of the topping-lift are separated or held

lighter or vessel to anothel vessel or pile | away from the path of the grab, trolley, and
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' opelatmﬂ -ropes whmh a,le movable Wlth the

trolley between them.
It will be noted that owingto the compara-
tive height of the boom- sectlon above the

base of the tower it is possible in this appa-

ratus, as in no other of which I have knowl-

~ edge, to start and continuously operate the

hoisting of the grab and simultancously op-

~ erate the tlollev say, from one end of the
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boom to the other the only restriction being
that the grab Shall be sufficiently high to
clear the base of the tower when it rea,c.hes
the base. The importance of this feature of
my invention cannot be disregarded, for it is
evident that this possibility will in nearly all
cases save a very large amount of timein the

loading or un]oadinw of a vessel with coal or

other pmtable matenal of like character, and
should the structure be used upon. ]and it
will afford a similar saving of time.
this feature is due, as is Sta.ted above, prima-
rily to the height ot the boom- section of the
tower above its base, it is also somewhat de-
pendent upon the lenn*th of the projecting

“sections in relation to said tower-section a,nd“

also upon the fact that there is a clear pas-
sage aftorded below the boom of considerable
hewht to allow the grab to move fr eely in
elther direction. -

An essential part of my invention is that

which relates to the height at which the boom

1s carried or supported b} the towerand that
which relates to the construction of the tower,

whereby at the point where the boom crosses
the tower there is provided an unobstructed

- space of such height that the grab may Dbe

moved vertically thelem while 1311@ trolley is
crossing it houzontally and without modify-
ing the rate of movement of either and where-
by the grab takes the same inclined or diag-

onal course across the tower that it has here—

tofore taken upon a boom located at one side
only of a tower or support. -

I am aware that structures have been pat-
ented in which a space slightly exceeding the
height of a grab and trolley has been ar-
ra,nﬂ'ed beneath the boom where it passes a
supporb in which the trolley and grab may
both be moved horizontally for the purpose
of transferring the grab from a boom-section
on one side of the support to a boom-section
on the other. |
and claimed in my Patent No. 602,726, and I

- do not herein claim if, one object of my pres-

55
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ent invention being to permit the load to be
lifted by the grab 130 a variable height of de-
livery at any point within the ends of a boom
extending across a tower and by the joint ac-
tion of a horizontally-movable trolley and
vertically-movable grab simultaneously ac-
tuated to cause the grab to take an inclined
or diagonal path from loading position at one

side of the tower to a delivery-point on the |
other side and without being impeded b} the

tower. |
Having thus fully deser 1bed my in ventton

!

F

While

Iclaim and desire to secme hy Lettms Patent
of the United States—

1. Anapparatus for handling por t&ble ma-
terialcomprising a lighteror Vessel forreceiv-
Ing and tmnsportmﬂ' the material, and a ma-

70

ter 1a,1 handlingdevice mountedon sa,ld Hghter

or vessel to be moved therewith and eompris-
ing a tower or support, a boom carried by said
tower or support, a trolley movable length-
wise said boom, a grab movable from and to-

ward the ttolley and means for closing and
opening 1t and for moving the trolley upon
the boom, said tower hd,vmﬂ‘ an opening in
one side from a point just dbove 1ts base to

said boom whereby said grab may be moved

laterally on said boom dIld also having an
opening through said base, as described.
2. An anpamtus for handling portable ma-

terial comprising a floatable or bu03 ant sup-—

port, a tower mounted upon said support, a

Such a structure is described

boom carried by said tower, a trolley movable

lengthwise said boom a n'mb movable ver-

'tlcally from and toward the trolley, means for

closing and opening it and for moving the
trolley upon the boom, said tower havmg an
opening in one side fmm a point just above

its base to said boom whereby the movement
of said trolley upon said boom may begin

when said grab has been moved to a pomt

just above said support, said tower also hav-

ing an opening down through its base, as and
for the purposes deseubed

3. In an apparatus for handling por mble
material the combination of a llwhtel or ves-

75

Yo

go

95

I1CO

sel for receiving, holding and branspmtmw |

the material, with means for loading and dis-
charging said material mounted upon the said
lighter or vessel comprising a tower or sup-
port having a well or space in line with the

‘hateh of the sald lighter or vessel, a boom ex-

tending from the tower or support near the
upper end of said well or space, a trolley mov-
able upon said boom, a grab carried by said
trolley and having vertical movements, and
means for opening and closing the grab.
4. An apparatus for receiving, holding,

transporting and discharging coal or similar

material comprising a lwhtel or vessel having

‘a hatch, a tower or support -mounted on the
lighter or vessel having an unobstructed well.

or space over Lhe hatch of the lighter or ves-

sel or a portion thereof and also ha,vmn' a lat-

eral opening from said space, a boom carried

by thetowerorsupport, extending fromabove

the center of said space outwardly horizon-
tally, a trolley movable on said boom, and
material hoisting and lowering appliances
movable horizontally by said tml[ey and ex-
tending through the trolley.

5. 'The combination of a vessel or lighter for
1eeewmg, holding, transporting and deliver-
ing coal or other material in bulk having a
lon o hatch extending lengthwise the vessel or
llﬂ‘htel with means f01 loading and discharg-

ing saad material into and from said vessel 01 |

lwhtel a,nd mounted upon the vessel or llﬂ‘htel
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uponlboth sides of the hatch to be adjustable | of its length, a rail upon each side of said

lengthwise the said hatch. |

-7 6. The combination of a vessel orlighter for

receiving, holding, transporting and deliver-
ing coal or other material in bulk, having a
long hatch and rails or supports upon each
side of the hatch with material-handling de-
vices mounted upon said rails or supports to
be movable lengthwise the hateh and com-
prising a tower or support having an unob-
structed centiral space in line with the hatch

and opening laterally upon each side, a boom

or track at the upper end of said space ex-
tending from both sides of thetower, and ma-
terial-handling devices mounted upon said
boom or track to be movable upon any por-
tion thereof and in either direction from the
central space of the tower and also, in whole
or in part, to be movable vertically with re-
spect to said boom or track.

-7. The combination of a vessel for receiv-
ing, holding, transporting and delivering coal
or other material, having a long hatch and

~ rails or other supports at the sides thereof,

with means for loading and discharging said
material mounted upon said rails or supports
Lo be movable thereon lengthwise the hateh
and comprising a support or tower having a
central well inline with the hatch and lateral
opening from sald well on each side thereof,
a boom extending across said tower at the up-
per end of said well and also from each side
thereot, a trolley mounted upon said boom to
be movable upon any part thereof and carry-
Ing a grab vertically movable with respect to
the trolley, the said grab and means for clos-
Ing and opening the grab. S

5. The combination of a vessel, lighter, or
other buoyant supporting and transferring
means, a tower or support mounted thereon
having an opening extending aecross it, and
a central opening or well extending down-
ward therethrough, a boom or similar instru-
mentality above said openings and extending
from each side of the tower orsupport, a ma-
terial-handling device movable horizontally
upon said boom or other similar instrumens-
taiity, and also vertically in relation thereto
whereby said vertical and horizontal move-
ments of said handling device may ocecur si-
multaneously. |

9. The combination of a buoyant support-
ing and transferring device, a support or
tower mounted upon said device having an
opening extending through it, laterally and
acentralopeningorwellextending downward
through it, a boom over said openings ex-

tending from both sides of the tower or sup-

port, a trolley movable upon any portion of
sald boom, a grab carried by said trolley, and
vertically movable with relation thereto, and
means for opening and closing the grab where-
by said grab may be moved horizontally and
operated when just clear of said supporting
device, as and for the purposes deseribed.
10. The combination of a lighter or vessel
having a hatch extending for a large portion

hatch, atruck mounted upon said rail to span
the hatch and having a central opening over
the hatch, a tower mounted upon the truck
to be supported and movable thereby, having
a central space in line with the opening in
the truck, and an opening from one or both
sides thereof, a horizontal boom above said
gpace extending from one or both sides of said
tower, a movable trolley mounted upon said
boom, a vertically-movable grab carried by
sald trolley, and means for closing and open-
ing the grab. |

11. A tower or support carrying a central
boom-section, said tower comprising two side
sections arranged opposite one another and
connected above the level of said boom-sec-
tion but so separated below said boom as to
form a vertical passage from said boom-sec-
tion to a point below the bottom of said side
sections, a trolley mounted upon said boom-
sectlon to be movable horizontally thereon,
a grab carried by said trolley vertically mov-

‘able with respect thereto and means for open-

ing and closing said grab, whereby the load
carried by said trolleymay be moved in either
direction from a point at the base of the tower,
as set forth. - -

12. A tower carrying a stationary boom-
section, said tower comprising two side sec-
tions arranged opposite one another con-
nected above the level of the boom and sepa-
rated below it, said boom being located over
the passage so formed, in combination with
a movable boom-section extending from said
stationary section and supported thereon, a
trolley movable upon either or both sections
at will, and a grab carried by said trolley
and movable vertically with relation to it,
and means for closing and opening the grab,
as described. | | |

13. T'he combination of a tower or support
having a central space and an opening atone
side of said space, a boom over said space
adapted to be moved in whole or in part into
and out of an operative horizontal position,
a trolley adjustable in position upon said
boom and movable thereon to carry the grab,

and the grab carried by the trolley and mov-

able vertically with respect toitat any point
above the level of the base of said tower.

14. The combination of the tower or sup-
port having a central well and openings from
each side of said well, a boomn-section over
the well and extending from each side of the
tower or support, a movabie boom-section at
eachendof the saidfirst-named section adapt-
ed to be moved into and outof operative rela-
tion therewith, a trolley adapted to be oper-
ated upon all the sections or any one or more
oi them, and a grab carried by said trolley
and vertically movable with relation to i,
sald openings extending from said boom-sec-
tion downward to the base of said tower and
serving. to allow the grab to be moved hori-
zontally when it has cleared said base, as

- and for the purposes described.
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15. The combination of a vessel or lighter, ]

a tower or support mounted thereon to be
movable therewith, having a central well and
openings at each side thereof, a boom-seetion
oversald well, movable boom-sections at each
end of the first-named section, adapted to be

moved into and out of operative relation

therewith, a trolley movable upon said boom-

sections or one or more of them, a grab car-
ried by said trolley and vertically movable
~with relation to it, said openings extending
from said boom-section downward to the base

of said tower and serving to allow the grab
to be moved horizontally when it has cleared
sald base, as and for the purposes described.

16. The combination of the tower or sup-
port having a central well and openings upon
each side thereof, a boom-section at the up-
per end of the well, a movable boom exten-
sion at each end of said section, one of which
extensions 1s considerably longer than the
other, a trolley movable upon one or more of

said boom -sections, and a grab carried by

sald trolley and movable vertically with re-
lation thereto, said openings extending from
sald boom-section downward to the base of

sald tower and serving to allow the grab to

be moved horizontally when it has cleared
sald base, as and for the purposes deseribed.

17. A tower carrying a boom-section, said

tower comprising two side sections arranged
opposite one another and connected above

the level of said boom-section, whereby there

is formed a central well extending downward
from under said boom-section and open on
two sides, in combination with a boom exten-
sion and means for moving it into and out of

~operative relation with said section and for

holding it in operative relation thereto.

13. A tower carrying a boom-section, said
tower comprising two side sections arranged
opposite one another and connected above
the level of said boom-section, whereby there
is formed a central well extending downward
from under said boom-section and open on
two sides, in combination with & boom exten-
sion and means for moving it into and out of
operative relation with said section and for
holding it in operative relation thereto, and

devices for holding it out of operative rela-

tion therewith, as described.
- 19. The combination of a tower or support
having a fixed boom-section, a movable boom-
section and a trollev-rope sheave or block in-
terchangeable in position with regard to the
outer end of the movable extension and the
end of the fixed section, as and for the pur-
poses described. | -
20. The combination of a tower or support

having a fixed boom-section, a movable boom
extension adapted to be moved into and out

of operative relation with the fixed section,
and a trolley-rope sheave or block attached

to either the movable boom extension or to

the fixed portion thereof, and means for fas-
tening it in either place. o
- 21. The combination of a tower or support,

H

a fixed boom-section, a movable hoom exten-
ston adapted to be moved into and out of op-
erative relation with the fixed section, and
provided with guides fora carriage support-

ing the trolley-rope sheave with said carriage,
‘and trolley - rope sheave movable in said

guides from an operative relation at the end
of the movable boom-section to an operative
relation at the end of the stationary boom-
section, as and for the purposes described.
22. The combination of a tower or support,
a fixed boom-section, a movable boom-section

adapted to be moved into and out of opera-

tive relation with the fixed section, a ecar-
riage, a trolley-rope sheave mounted thereon,
the said carriage being movable from the end
of the fixed boom-section lengthwise the mov-
able extension, and means for moving said
carriage from the tower.

23. The combination of the tower or sup-

port, a fixed boom-section, a movable boom-

section, a trolley-rope sheave, and means for
moving it lengthwise the boom, comprising a
line and pulley at the outer end of the ex-
tension over which the line runs, and a pul-
ley on the tower over which the line also
runs. | |

24. The combination of a tower or support
having a central well, and lateral openings

extending from the top to the bottom of said

well, a fixed boom-section at the upper end of
the wellextending from each side of the tower,
a movable boom extension ateach end of the
fixed section adapted to be independently
moved into and out of operative relation
thereto, a trolley movable upon the boom and

its extensions, and a vertically-movable grab

carried by the trolley.
25. The combination of a tower or support

having a central well, lateral openings ex-

tending from the top to the bottom thereof, a

7
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fixed boom-section at the upper end of the

well, a movable boom extension at each end

of said fixed section, and independent means

connecting each of said extensions to the
tower or support for holding the same in op-
erative relation with eachother and the fixed
section, and for moving one or both of them
out of operative relation with eachother and
to the fixed section. - -

- 26. The combination of the tower or sup-
port having the central well and the lateral
openings, a fixed boom-section at the upper
end of the well, a movable boom extension at
each end of said fixed section, means for in-
dependently moving said boom extensions
into and out of operative position, and a trol-

ley-rope sheave upon each extension adapted

to be independently moved on said extension
to the end of the fixed section,and vice versa.

27. 'The combination of a tower or support
having-a central well and an opening upon
each side thereof, a fixed boom-section at the
upper end of the well, a movable boom ex-

tension at each end of the fixed section mov-.
| able into and out of operative relation there-
| to independently, whereby one or both of

ey
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them may be used therewith, or it may bo | cesses and the locilﬁ.uw-hole of the sheave-car-

used without either of them, the trolley, its
operating-rope of an extent Suiﬁclent to per-
mit the trolley to be moved the full length
of the entire boom, and the trolley- Sheaves
overwhichthe tr ollej -rope extends mdepend-
ently movable lengthwise the boom exten-
sions to the fixed section of the boom.

25. The combination of a vessel or lighter,

a tower or support mounted thereon having

a central well and lateral openings, a boom-
section at the upper end of the well, a Nov-
able boom extension ateach end of said boom-
section, the trolley, the trolley-rope, the ad-
;|ustable trolley- -rope sheaves, and means for
independently moving the boom extensions
and for moving the trolle3 -rope sheaves from
points on the deek of the vessel or lighter or
upon the tower adjacent thereto.
29. The combination of the tower or sup-

port having a well extending through its
base, a boom section having an unobstructed
1011fr1tud1nal opening, a boo_m section in said
opening, a boom e‘{tension movable with re-
spect to the said section and having an un-
obstructed longitudinal opening, a trolley
movable upon the section and the extension,
a grab and grab-operating ropes carried by
the trolley and extending through the longi-
tudinal opening in the boom section and ex-
tension to pass from one to the other with-
out obstruction.

50. The combination of a tower comprising
two side sections and a boom-section con-
nected to said side sections whereby there is
formed a well having two side openings in
sald tower, said Well also extending below
the base of saId side sections, said boom hav-
ing a longitudinal opening, in combination
with a trolley mounted upon said boom, a
grab and its operating rope or ropes carried
by said trolley and extending through the
longitudinal opening of said boom and : adapt-
ed to extend through the openings in said

‘well, one or more pulleys for sald operating

rope or ropes supported by said tower above
the level of said boom-section and a trolley-
operating rope extending to the end of the
boom and having its return portion out of
line with the frrab rope orropes, whereby the
operation of Saﬂ return-rope will not inter-
fere with the operation of said grab rope or
ropes, as described.
sl. The combination of the sectional boom,
the trolley, the grab, its operating rope or
ropes, the tlolley -rope, a trolley-rope-sheave
carriage movable lengthwise the boom, and
the trolley-rope sheave set obliquely in said
carriage, as and for the purposes described.
32. The combination of the sectional boom,

the urolley movable upon one or more of the
sections of the boom, a trolley-rope, a trolley-
rope-sheave carriage, £),
having a locking hole or recess, locking holes
or recesses 1n the sectional boom and a lock-

sheave, the carriage

riage. -

33. The combination of a sectional boom
]mvmg an unobstructed longitudinal open-
ing, a guiding-recess upon each side of said
opening with a sliding carriage having ex-
tensions to enter said recesses and sheave ob-
liquely mounted in said carriage and so that
its upper end shall be in line with the center
of the longitudinal opening and its lower end
shall be out of line with the center of said
opening, and means for attaching said car-
riage to the sectional boom at two or more
points thereof.

34. The combination of a vessel or lighter
having a longitudinal hateh, a rail or support
upon each side or the hatch, a truck mounted
upon sald rails or supports to be movable

lengthwise the hatch having a central open-

ing, a tower carried by the truck having a
well in line with said opening, and also hav—
ing lateral openings, a boom at the upper end
of the well, a trolley movable upon the boom,
a grab carried by the trolley and Vertieally
movable with relation thereto, and means for
locking the truck in a fixed or statlonmv po-
sition to the vessel or lighter.

35. Atowerorsupport eompusing two sides
joined together at the base and at the top
only and open below and through its base,
having one section of a boom supported by
one side and another section of the boom sup-
ported by the other side, whereby said tower
is provided with a well belowsaid boom adapt-
ed for the vertical operation of a grab, and
lateral openings adapted for the movement
of a grab along the length of said boom in
elither direction, in combination with a trol-
ley rTunning upon sald boom and a grab car-
ried thereby, as described. |

36. The combination of a movable truck
having a vertical opening through its center,
a tower mounted thereon comprising two side
sections united at their base by or upon said
truck and at their top, whereby an unob-
structed well is formed between said sections,
sald well having an opening at both sides, a
boom mounted on said tower above said well,
one section ot sald boom being supported by
one side of said tower, the other section be-
ing supported by its other side, a movable
trolley mounted upon said boom, a grab car-
ried by the trolley, a grab-operating rope or
ropes extending through the trolley to the
upper end of the tower and having an unob-
structed movementin both directions length-
wise the boom and from the upper end of the
tower, whereby said grab may be moved ver-
tically through said well,
through the side openings thereof, said ver-
tical and said lateral movements being si-
multaneous, and may be operated in any po-
sition, as and for the purposes described.

27. The combination of the tower having a
well and lateral openings at each side thereof

ing pin or bolt to engage the said holes orre- i the boom aft the upper end of the well, the

and laterally
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movable trolley on smd bcom the grab, 1ts

“operating-ropes passing threueh the trolley

~and the rcpe—ﬂ’mdmw rolls g°, ¢, ¢*, and pul-

leys ¢°, g°, at the upper end of the tower ar-

5 ran ﬂ‘ed in relation to each 0the1 to operate as

descrlbed

33. In a hoisting apparatus, the combma- |

tion of a grab, an operating-rope and a hoist-
ing-rope running therefrom, two pulleys suit-

10 ably mounted and located sutle by side, the

one to receive said hoisting-rope, the other to
receive said operating-rope,and three guide-
rolls, two located on the same hor 1zcntal line,

“the third located below and between said
first-named two as deseribed and in the same
plane therewith, one of said upper rollsserv-
‘ing as aguide for said hoisting-rope, the other

for said operating-rope, and the third or lower

" roll serving as a guide for either of said ropes,

20

“as and for the purposes set forth.

39. The combination of a tower or support,

agrab,aweighing apparatus, a pulley mount-

- - ed on said Welghmw apparatus, and a hoist-

.25

30

ing-rope attached to said grab and passing
over said pulley, as and for the purposes de-
seribed., |

40. The ccmbmatlcn of a grab, its operat-
ing rope or ropes, one or more pulleys Carry-
ing said operating rope or ropes, and a weigh-

ing apparatus SprOI‘blnﬂ‘ sald pulley or pul- |

 leys, whereby said grab and its contents may

35
- the base and the top only, a boom carmed by

40

45

travel on said boom,
weighing apparatus plovided with one or

be weighed during the actlon of hc1st1nﬂ* 1t,
as descmbed |

41. The combination of a tower or suppmt
composed of two sections joined together at

sald tower or support, a trolley mounted to
sald tower carrying

more pulleys, a grab and a grab-operating
rope or ropes passing over said pulleys, and
means for operating said grab and said trol-
ley, whereby the contents of said grab may

- be weighed between its loadmﬂ'-pomf and the

point of delivery of its load.

42, The combination of a grab, means for
“hoisting and lowering it, and a wewhmﬂ' ap-

paratue comprising a beam or lever suppor’t-

“ing said hoisting means, whereby said grabis
5O

55

~ ‘pulleys carried by said movable portion over
which said hmetmﬂ' and operatmfr ropes run,
" as set forth. |
6o

always supported by smd welghing apperatu 8,
as and for the purposes descrlbed o

43. The combination of a grab, its hmstmo'
and operating rope, pulleys over which said
ropes run, a weighing instrumentality having
a movable portion adapted to be ccunterba,l-
anced to perform the weighing operation, and

44. The combmetlon of a ﬂ'lab a Wewhmfr-'

scale having a movable sectlon a,nd a scale

indicator or beem connected therewith, said

movable section carrying one or more pul-
leys, and said grab having connected to it one
or more ropes passing over said pulleys, as

‘and for the purposes described. |
45, The combmatmn Of the grab, llJS oper-_

il

I "lui
vy

‘ating-ropes, the pulleys g , &%, the support f()l. |

the same, a scale beam or lever hung at the

‘upper end of the tower connected at one eund

with said pulley-support, a rod connecting

the other end of said scale beam or lever with
the weighing devices located at a distance

from said scale beam or lever.
46. The combination of a tower or support
having a boom, and a trolley movable upon

70Q

75

the boom, a grab carried by the trolley and

ver tlcally movable ther ewith, and a weighing
instrumentality by means of which the con-
tents of the grab is weighed in the grab be-

tween the point of loadmn* and the pomt of

delivery, said weighing instrum entality car-
rying one or more pulleys and said grab hav-
ing attached thereto one or more 0pe1at1nrr-

| ropes passing over said pulleys, as and for

the purposes deseribed.
47. An apparatus for handling coal orother

| material comprising a tower or support, a
boom,a trolley movable upon the boom,a grab

mevable vertically with regard to the tr olley,
and a weighing device for wewhmw the con-

tents of the gr 'ab in the grab, ,smd weighing
device carrying one or more pulleys and said

grab having connected to it one or more
operating-ropes passing over sald pulleys,

‘whereby said grab is always supported from
sald weighing dewce, as and for the purposes

set for th
48. The LOlnb1nat10n of a vessel or l1ﬂ'l1ter

‘having a long hatch, a rail or support upcn
each side of the hatch a truck mounted upon

30

90

I ore

said rails or supports, having a central open-

ing, a tower or support, a boom carried there-
by, a trolley movable on the boom, a grab
carried by the trolley, and vertically movable
with regard to it, a stationary engine mount-
ed apon the vessel or lighter, the trolley-op-

erating rope and grab-operating ropes lead-

ing as described to the base of the tower and
thence to the operating-engine, means for

taking up or lengthening said ropes as the

tla,vel of the trollev is 1nc1ea,sed or dimin-

ished, and as the toweris moved toward and

from the engine, and devices for'locking the
tower stationary to the vessel or lwhtel
49, The combination of the Vessel or llﬂ”lltel

105

110

115

having a long hatch, a rail or support on each '

side cf the hatch a truck mounfted on said

‘rails orsupports,a tower carried by said trueck,

a boom mounted on said tower, a trolley mov-

w1th the stationary engine whereby 1t is

.....
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50. The combmetlou of a tower or suppmt |

having a well with anopening upononeorboth

120

‘able upon said boom, a grab carried by the
‘trolley and Vertlcelly movable with respect
thereto, a stationary engine upon said vessel
-or lighter, and means connectmn‘ the truck

fz_5 )

‘other upcn said ralls or supports by smd en-—w’:“'

130

‘sides thereof, a fixed boom-Sectio_n over said
well, a movable boom-section at one or both
| ende of said fixed boom-section,a movablesec-

t t1cn or eecucne meensfm e,d;]ustnwthelenfrth -




10

- of travel of smd tr olloy apon said fixed and

said movable Section or sections, an engine,.a
trolley- operating rope connected with tho en-
oine, means for lengthening or shortening it
as the travel of the tr01193 18 1enn*theueu or
shortened, a grab carried by the ttolloy and
means for moving it vertically with relation

thereto and for olosmw and opening it.

{8
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51. The oombluatlon of a tower or support

having a central well open on both sides
throun'h its base, a fixed boom-section over
the well a niovable boom extension at each
end of the fixed section and devices for han-
dling coal or other material movable on said

‘boom and its extensions, whereby said coal or

other material may be moved vertically, and
also may be moved horizontally when 1alsod
ver ‘tically above said base. |

52. The combination of a tower or suppmt
having a ecentral well and a fixed boom-sec-

tion 1ooa,tod over said well, said well being
open on one side from the level of said boom- |
section toits base, a movable extension at one

end of said ﬁxod boom-section, and devices
for handling coal or other m&torml movable
vertically a,nd movable horizontally at all
points between said base and said boom—seo—
tion, as described.

| 53 'The combination of a movablo sootlon
of a boom, coal-handling devices movable
lengthwise it, and a tOpplnﬂ‘-llft in two sec-
thD.S separated to permit the movement of

 the coal handllnﬂ‘ devices between them and

~ joined to a common operating-tackle where-
35

by the operation of said tackle will operate |

the two sections of said topping:-lift and ap-
ply thereto equal force to lift said boom, as

dnd for the purposes desecribed.

40

45

50

soctlou coal-handling devices movable there-
on, a tower carrying seud: boom-section and |

ing over each of said pulloys, and one end of |
oach section being attached to the end of said

boom, the other end of said topping-lift pass-
1ng dowuwmd and spreading, pulleys.located |

to guide the lower ends of said topping-lift

sootrons to.a common tackle, and said tackle, |
all arranged together su.bstautlally as. de- |
| Soubed

55. The combination of a tower or support

- havmﬂ' acentral welland aboom located above, |

55

said woll said well being open on one. side |
from tho level of said boom to its baso, and.
said boom comprising a fixed: section and a
- movable section at one end tholeof located
in line with the open side of said Woll devices |

for handling coal or other material movable-
_uorlzoutally and movable vertically compris-
ing a trolley adapted to run upon said boom
und a grab provided with suitable hoisting-

- ropes passing over sheaves in said trolley,

‘in either direction along the horizontal

‘tions of said boom, as a,ud for tho purposes
“deseribed. . |

and means whereby said trolley may be moved

54, The combination of a movable ‘boom- |

por-

6é3,24’é

56. The combination of a tower or support
having a central well and a boom-located
above saild well, said well being open on two
opposing sides from the level of said boom to
1ts base, and sald boom comprising a fixed

| section having at each end thereof a movable

section located over one of the open sides of
said well, devices for handling coal or other
mater_ral movablo horizontally aud vertically,

comprising a trolley adapted to run on said

boom, and a grab provided with suitable
hoisting-ropes passing over sheaves in said
trolley, and means whereby said trolley may
be moved. in either direction along the hori-

zontal portion of said boom, as desonbed

57. An apparatus for ha,udhun' portable ma-
terial comprising a tower, a ooutiu-uous..hori-
zontal trolley-boom supported entirely by
said towerand extending on both sides there-
of, a grab-rope- movmn'trolloy adapted tomove
aloun' sald boom, and a grab and.means for
moving it Vertlcally toward and from said

. trolley‘ as said trolley.is being moved along
'said boom, said boom having a clear passage

throughout its length for tho movement of
said grab in either d1roctlou below it, of suf-

ficient height to permit of-a d1awona,1 or in-

clined path of the grab, wheroby said grab
| may be moved simultaneously vertm&lly and

‘horizontally and may be caused to describe
- a substantially direct path from its point of
' loading toits pomt of discharge, or vice versa,

i

as set forth.

~ 58. Anapparatustor handling portable ma-
' terial comprising a tower, a oontmuous hori-
- zontal trolley-boom supported entirely by said
tower and extending on both sides thereof,
- one extension being longer than.the othor,
& grab--ropo-_moving trolley adapted to move

1&10110‘ sald boom in either direction, and a

ﬂ'rab and. means for moving it Vortroally to-

" also carr ylun‘ two pulleys at or near its top, a | ward and from said tlolloy, sald boom being
tOpplIlﬂ' -lift in two-sections, one section pass- |

supported at a height above the base of sald

tower. sufficient to permit of a diagonal or

' inclined path of the grab within tho lines of

|tho tower and whoroby said grab may be

moved vertically toward and from the trol-
ley during any and all portions of the move-

ment of the trolley on said boom, and simul-

taneously with said vertical movomont may

| be moved horizontally by said trolley a longer
distance on one side of said tower from the

‘center thereof than on the other, as set forth.
59. An a,pparatus forhandlingportable ma-
‘terial comprising a tower, a ooutmuous hori-

‘zontal boom supported entir ely by said tower
§and oxtendmg on. both sides thereof, a grab-
‘rope-moving trolley adapted to move ulonn'
said boom or any part of it in either direc-
tion, and a grab and means for moving it ver-
f.tlca,lly toward and from said trolloy, said
boom being supported at a height above the
base, of . sa1d tower sufficient to permit of a
‘diagonal or inclined path of the grab within
the lines of the tower and said trolloy and

grab being operatable upon either boom ex-

¢ L.tension, and transferable from one extension
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to the othel duri ing the operation of said frrab | ing as a guide for the rope passing over either 30

by the conneetmﬂ' boom-section, the exten-
sions of said boom-section hzwlnn‘ a movable
relation to said connectlnﬂ' boom section, as
5 described.

60. Anapparatusforhandling portable ma-
terial comprising a tower and a boom_ extend-
ing acrossit, and projecting at each side there-
from, a grab-rope-moving trolley adapted to

10 ove a,lonﬂ' said boom or any part of it in
either dlrectlon whereby all sections of said

“boom are usable at will, and means for op-.
erating said trolley comprising one or more

ropes and means for pulling them and one or
1 more pulleys over which said rope or ropes
pass, said pulley or pulleys being located on
said boom upon the section or sectwns of said
boom in use, being adjustable at wﬂl as de-
scribed. | |

20 6]1. In a'hmatlng apparatuastwo pulleys suit-

ably mounted and located side by side, each
- adapted to receive and support a rope and
three guide-rolls, two located in the same
horizontal line, the third located below and
25 between said first-named two as described,
and in the same plane therewith, one of said
upper rolls serving as a gulde to one of said

pulleys, the other as a guide to the other of |

said pulleys, and the third or lower roll serv-

i

of said pulleys as described.

62. The combination in a device for han-
dling portable material of a tower, a trolley-

boom, extending horizontally fram one side
of the tower across the line of the tower to a 35

point at the other side of the tower, and also
elevated above the base of the tower suffi-
cient to permit of a continuous linear diago-
nal path of the grab within the lines of the
tower and to provlde a clear operative space 4o
below all parts of it in which the grab may
be moved both vertically and horizontally at

' the same time, a trolley for moving the grab-

ropes lengthwise the boom mounted upon said
tower, means for moving the trolley, and 45
means for moving the grab vertically with re-
spect to the trolley, ada,pted to be simultane-
ously operated with the means for moving
the trolley, whereby the grab is moved in &
continuous linear dlaﬂona,l path and upon the 50

portion of the boom Within the line of the

tower as well as upon the portion of the boom
which extends from the tower. '

J ERE’\HAH CAMPBELL.

W1tnesses |
F. F. RAYMOND Ed
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