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WILLTAM H. MADDOCK, OF ALLEGHENY, AND ALBERT MICHAELS, OF PITTS-
- . '~ BURG, PENNSYLVANIA. o o

HOISTING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 312 737, dated February 24, 1885.
e Application filed August 20, 1e84. (E{}ﬁlllﬂﬂﬁl.) o |

- To all whom it may concern:
~ Be it known that we, WILLIAM H. MAD-
DOCK, residing at Allegheny, inthe county of
Allegheny and State of Pennsylvania, and

5 ALBERT MICHAELS, residing at Pittsburg, in

the county of Allegheny and State of Pennsyl-
vania, citizens of the United States, have in- .

vented or discovered certain new and useful

Improvements in Hoisting Apparatus, of

1o which improvements the following is a spect-
fication. | | o )

In the accompanying drawings,which make

~ part of this specification, Figure 1is a perspec--

tive view of our improved plant for removing

15 coal, grain, or other merchandise from barges,
boats, or cars, and transferring the same to
any desired point. Fig. 2 is a view In side
elevation of the apparatus for removing the
coal from barges, boats, or cars. Fig. 3 1s a

20 plan view of the same. Figs. 4and 5 are en-
. larged detail views of the clam-shells and their
operating mechanism. I'ig. 6 is a top plan
view of the supporting-mastand theinner end

of the boom. Fig.7is an enlarged detail view | te _
in iron structures.

25 of the supporting-ring and braces. Fig. 8is

a transverse section of the mast and hydraulic

rams on the line # z, Fig. 2., Iig. 91s a ver-
tical sectional view of the lower end of the
mast and hydraulic eylinders, showing the
20 manner of supporting said parts vertically.
~ "Fig. 101is a detail view showing the manner of

propelling the car supporting the lhlt}istingl

mechanism. | -
Our invention relatesto the construction of

25 cranes or derricks and other auxiliary appa-
ratus for theremoval and transier of coal,grain,
or other merchandise carried in bulk on barges,

- vessels, cars, &c.; and the object of our inven-
~ tion is toso construct such a crane and its con-
40 nections that the entire operation of seizing,
raising, and transferring the load may be
quickly and effectively performed, the whole
operation being under the control of one op-

erator; and to this end our invention consists .

45 in the construction and combination of parts,
all as more fully hereinafter described and
claimed. | N - |

" The bed or foundation 1,on which the hoist-

ing apparatus is placed, is mounted on suita- |

‘box, 17, on the top of the main cylinder, and

upper end of the piston 18 fits within a socket

ble wheels, 2, adapted to move on rails 3,which
may either form a track on a float, 4, or may
be an ordinary railway-track, according to the
location of and purpose for which the hoisting
apparatus is to be used. On transverse 1ron
beams of the bed 1 are secured the bed-plate 5, 55
provided with the eentral boss or projection,

6, and the friction-rollers 7, arranged around

the central boss. On the rollers 7 rests the
circular foot-plate 8, provided with a central
recess in its under side, into which projects
the central boss, 6, thereby preventing any lat-
eral movement of the foot-plate. On the pe-
riphery cf the foot-plate is secured the annular

rack 9, the function of which will be herein-
after stated. On the upper side of the foot-
plate are formed the ribs 10, to which are se:
cured the lower ends of the sides of the mast

50

60

‘11, rectangular in cross - section, as clearly
‘shown in Figs.6,8,and 9.

This mast is formed
of plates 12, secured at their edges to the an- 75
gle-irons 18, and, if desired, the mast may be

‘strengthened as against lateral strain by a sys-

tem of lattice-work, as is frequently employed

Around the center of the foot-plate, within 75
the ribs 10, is formed the annular rim 14,

‘within which is placed the lower end of the

main hydraulic cylinder 15, that portion of

the foot-plate included within the rim 14 form-

ing the lower head of the cylinder15, as shown 8o

in Fig. 9. | | |
Within the main- eyvlinder 15 1s placed a

second cylinder, 16, havingitsiower end open,

as shown, and projecting through a stuffing-

within the secondary cylinder 16 1s placed
the piston 18, practically filling said cylinder
and projecting through a stufiing-box, 19, on
the upper end of the secondary cylinder. The

O
formed in the inner end of the boom 20, said ?
boom being formed of channel-irons 21, se-
cured at the inner ends to a Dblock, 22, in
which the socket for the piston 18 is formed,
and the channel-irons are braced and held in
proper relation to each other by the n-shaped
braces 23. (See Figs. 4 and 5.)  To permit

of the up-and-down motion of_ the boom, the
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late 12 on one of the sides of the mast is | move up or down alone the rod. On oppo-
P . I g PP

slotted for a suitable distance. The outer end

 of the boom-20 is supported by the tie-rods

24, which extend from different points along

“the boom to the supporting-truck 25, provided

with wheels adapted to bear against the edge

~of the channel-irons 26, located within the

 mast 11 and riveted to the side plates there-

10
-sald truck down the axle of the bearing-roll-

of. The truck 25 is held in proper vertical
position. by the tie-rods 27, extending from

ers 28, the axle of said rollers being mounted
in bealmﬂ 29, secured to the under side of

- the (,hfmnel irons 21 of the boom in such Prox--

15

| 20

imity to the mast that the rollers 28 will bear -
against the side plate, 12, on that side of the

| m&st from which the 1)00111 projects. The roll-
ers 28 will transfer any end-thrust to which |
the boom may be subjected to the mast, there-

by preserving the piston 18 from any ]atel al
strains, as will be readily understood.

| To_t-he sides of the mast 11, near its lower |
end, are secured the angular plates 30. In

the apices of these plates are mounted the
friction-rollers 31, the plate 30 on that side of
the mast from which the boom projects being

~ provided with three of such friction- 10]1@15

33

~while the other plates have only one roller,
- asshown in Tlf*S 6 and 7. 'These frlctmn-'

20
3_ ner face of the annulus 32 Saﬂd annuluas be- |
ing secured on the upper ends of the brace-
10ds 33, which are attached at their lower
ends to bed or foundation 1. By the above

rollers 31 are :ad_apted to bear against the in-

construction the mast 11 is supported later-

- ally, and at the same time perfect freedom as |

~to rotary motion is permitted.

40

45

50

On the upper edgesof the channel-irons 21,

-forming the boom ‘?O 1s mounted the tr ollev

34, consisting of .a conter plate or bed pro-
Vlded with q‘ileS at 1ts corners, on which are
journaled flanged wheels adqpted to ride upon
the channel-irons 21, as above stated. To the
center plate or bed of the tr olley 1s secured
the eyebolt 35, from which depends the sus-

pension and fulerum rod 30, and to the lower
end of this rod 36 are plvoted the clam-shells
or scoops 37. 'I'hese scoops are formed of
plate-iron 1n the usual mwanner, and are given
any desired shape, which will depend upon

“the kind of work to be pelfmmed by the

99

scoops. Iach of the scoops is provided with
an arm, 33, said arms being pivoted together
by the same pin which connects them to the
suspension and fulerum rod 36, the outer ends
of these arms 38 being pI’OVlded with the
curved slots 39.

Around the suspension and fulerum rod 36

- 18 placed the hydraulie cylinder 40, and to the

6Q

rod 36, within the hydraulic eylmder 1S se-
cured the piston 41, fitting closely within the
cylinder, which is plonded with suitable
stutfing - boxes at its ends, surrounding the

rod 36. It is obvious that as the plston is |

secured to the rod 36, when water or air is
admitted to the cyllndel sald cylinder will

site sides of the cylinder, near its lower end,
are bolted the arms 42, extending a short dis-
tance below the end of the cylinder, and to 70

these arms 42 are connected the arms 38 of

the scoops by the pins 43, said pins passing .
through -eyes in the end of the arms 42 and
the slots 39 in the scoop-arms 3S. The arms

42 are braced and held in proper relation to 75
each other by the bars 44, having eyes in -
their ends, through which a]qo pass “the pins
43, 1t wﬂl be 1631]113 understood from the
above that as the cylinder 40 is raised and
lowered, sliding along the suspension and ful- So
crum rod, the outer ends of the scoop-arms - -
will -be mm ed - out and 1n, theleby ol)emnﬂ'

and closing the scoops.

At the 1nner and outel ends Of the buom 20 -

are mounted wheels 45, over which passes the 83
chain or wire rope 46, the lower portion of

which is attached to the trolley S4.
On the shaft of the inner wheel 45 is se-

cured a pinlon, 47, which meshes with a gear-

wheel, 47, sa1d gear-wheel being secured to a go

-S]mft-, 48, carrying also the pinion 49, said pin-

1on 49 meshing with the rack 50, which is at-

tached to the end of the piston- rod of the cyl-
inder 51, connected by suitable pipes to a hy-

draulic or pneumatic accumulator, as Wﬂl be 95
hereinafter described. | o
‘The annular rack 9, secured, as above de'-

seribed, to the circular 'fOob-];)lat'e'S of the
mast, meshes with a rack, 52, secared to the

plston rod 53 of eylmdel 5—1-, canneeted by 100
bmt&ble pipes to the accamulator. .

Upon the bed or foundation 1, ‘L(]Jcleellt to
the. mast, are located a boiler, 59_ and steam-
pump 56, for the purpose of mai_ntainin g a con-
stant pressure of air or water in the accumu- 105
lator 57. This accumulator 18 connected by a
pipe, 88, with a three-way cock, 59, which in
turn is connected with the cylinder 5 by a
pipe, 60, passing up through the bed-plate 5
and the foot-plate §, as shownin Ifig. 5. The 110
cock D9 isconnected with an exhaust-reservoir
in the lower part of the accumulator by a
pipe, 61. The scoop-operating cylinder 40 is

‘connected by flexible pipes 62 with a four-

way cock, 63, which is connected to the sup- 115
ply-pipes 58 and exhaust-pipe 61 by short
branch pipes, as shown in Fig. 3. The cylin-

der 51, located in the boom, 1s connected with

the accumulator and e:s;haust-receiver by a
similar system of flexible pipes, 64, cock 65, 120
and short branch pipes. The four-way cock
66 is also connected by branches to the sup-
ply and exhaust pipes 58 and 61, and to the
mast-revolving cylinder 54 by the pipes 67.
Theregulating-cocks arelocated in close prox- 125

1imity to each other, as shown in IFig. 3, so that

they can be conveniently reached by the oper-
ator.

On one of the axles of the wheels, under the
bed or foundation 1, 18 keyed a ﬂefu wheel, 130
68, (see Fig. 10,) meshmﬂ' with a worm- whee] |
69 Seculed to said bed, the upper end of th_.Q
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shaft of the worm-wheel being provided with
a bevel-gear, 70, which meshes with a corre-
sponding bevel-gear, 71, secured to the shaft
72, said shaft being adapted to be connected
5 by a clutch mechanism, 73, (see Fig. 3,) to a
shaft driven by an auxiliary engine, 74, suit-
ably. connected by pipes to the steam-boiler.

The operation of the hoisting apparatus,

when used for discharging coal, &e., from boats
1c or barges, is as follows: The float on which the
- hoisting apparatusis mouunted is secured along:-

side of a boab or barge, as shown in Fig. 1.

Then by turning the cock 66 air is admitted
to the cylinder 54, thereby moving its piston

- 15 and the rack connected therewith, turning the

mast until the boom is brought over the boat.

The cock 59 is then turned, so as to open the | -

connection between the eylinder 15 and the
exhaust-reservoir, thereby lowering the boom

20 and the scoops depending therefrom, said

scoops having previously been moved along-

the boom to the proper position by turning
the cock 65, 80 as to open communication be-
tween the accumulator and the cylinder 51,
25 the piston of said cylinder being forced in or
~ out, as required, and correspondingly moving
its rack and turning the pinions and gears,
‘thereby moving the chain 46 and the trolley

34, connected therewith. During the lower- |

ing of the boom and the horizontal adjustment
of the scoops the latter are opened to the po-
- gition shown in Fig. 4 by causing the cylinder
40 to move down along the suspension-rod,
which movement is effected by turning the
cock 63, soas to connect the lower part of the
eylinder with the accumulator, as will be
ciearly understood. The scoops having been

- 35

‘adjusted into operative position, the cock 63

is so turned as to allow the fluid in the accu-
mulator to pass into the upper part of the cyl-
inder 40, thereby raising said cylinder and
closing the scoops, and at the same time fluid
~is admitted to the cylinder 15 by turning the

40

cock 59, thereby raising the boom and with it

the scoops. It will be observed that as the
scoops are being closed the lower edge of said

45

scoops will move down, and consequently will

either be forced into the coals in the boat or
raise the trolley on the boom. Itis therefore
necessary that the upward movement of the
boom, caused by admitting fluid into the cyl-
inder 15, should equal the downward move-
ment of the scoops in theirclosing movement.

As soon as the scoops have been closed and
raised to the proper height, the cocks 59 and

55
~ 63are closed and the cock 66 is opened 8o as to
admit fluid into the cylinder 54, thereby mov-
ing the rack 52, meshing with the annular
rack 9 on the foot-plate 8 of the mast, and

to the point of discharge, when the cock 63 is

so turned as to allow of the escape of the fluid

in the npper part of the eylinder 40 and its ad-

mission to the lower part, thereby driving
- 65 down said cylinder and opening the scoops.

‘witha cylinder moving along said suspension-
‘rod and connected to the handles of the grap-

turning said mast until the scoops are brought

discharged onto the shore,an inclined railway
provided with cars is arranged trom the float
carrying the hoisting machinery to the de-
sired point on the shore, and the. scoops are 7o
discharged into the cars on said railway; but
in case the coal is to be discharged from the
boat or barge into a vessel whose sides are
higher than the 1ift of the hoisting machinery
a vertical lift or elevator, 75, (see Fig. 1,) 1s 75
arranged at one end of the float, the cars of
said elevator being operated by an engine, 76,
connected by pipes to the steam - boiler, as
shown. The contents of the scoops are dis-

charged info the cars of the elevator,and said 8o =

cars are then raised and emptied on board

‘the vessel.

In lieu of having the cylinder 40 movable, it
may be attached to the trolley on the boom,
and the scoops may be opened and closed by 35
moving the pivotal point of its arms, the pis-
ton in the cylinder being connected to said
pivotal point; or the arms or handles of the
scoops may be pivoted to the lower end of
the eylinder 40, and the scoops opened and go
closed by toggle-levers, the moving part of
said levers being connected to a movable pis-
ton. . |

We claim herein as our invention—

1. In a hoisting apparatus, the shells or g5
scoops 37, having a suspension and fulcrum
bar, in combination with a cylinder moving
along said suspension-rod and connected with

scoop, whereby said shells orscoopsare opened

and closed by the movement of the cylinder, 100
substantially as set forth. -

2.- In a hoisting apparatus, the shells or
scoops having a suspension and fulecrum bar
and provided with handles, in combination

[05

ple or scoop, whereby the movement of said
cylinder will effect the openingand closing of
theshells orscoops, substantially as desecribed.

3. In a hoisting apparatus, the combination
of the sheils or scoops 37, a cylinder, and a
piston, these members being combined for
joint operation to effect the opening and clos-
ing of the scoops by the reciprocation of the
cylinder or piston, substantially as set forth.

4. In a hoisting apparatus, the combination
of the shells or scoops 37, a suspension or ful-
crum bar, a eylinder for operating said scoops,
and atrolleysupporting thesuspension-rodand
adjustable along a vertically-movable boom,
substantially as set forth.

5. In ahoisting apparatus, the combination
of the shells or scoops 37, asuspension and ful-
crum bar, a cylinder for operating said scoops,
a horizontally-adjustable trolley for support- 125
ing the scoops and their operating mechan-
ism, a boom supporting the trolley, and aram
for raising and lowering the boom, substan-

I10

120

tially as set forth.

6. In a hoistingapparatus, the mast 11, hav-
ing anguiar plates 30 secured to its sides, in

'When the coal or other merchandise is to be | combination with friction-rollers mounted in

130 .
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- the apices of the angular plates, and the sup- | boom and bearing against the mast, substan-
porting-ring 32,connected by suitable braces | tially as set forth. |
to the bed or foundation 1, substantially as In testimony whereof we have hereunto set
set forth. | | our hands. | :

5 7. In ahoisting apparatus, the combination |
oftheboom, the vertical mast'havinginwardly-
projecting flanges 26, a supporting-truck, 25, |
bearing against said flanges, braces or tie-rods Witnesses:

24, extending from the boom to the truck, and S, HARVEY THOMPSOXN,
10 the thrust-receiving rollers 28, secured to the DARWIN S. WOLCOTT.

WILLIAY H. MADDOCK.
ALBERT MICHATRLS.
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