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To all whom it. may concern:

Be it known that I, CHARLES JAMES Ap-
PLERY, of London, in the county of Middiesex
and Kingdom of Great Britain, have invented
certain new and unseful Improvements: in
Craues; and Ido hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled in
the art to which it appertains to.make and use
the same. ;

My invention relates to an improvement in
cranes, and especially cranes actuated by
steam-power and adapted for use in discharg-
ing coal or other cargo from vessels, the object
of thesame being to construct and arrange the
several parts of a crane in a novel manner, so

-that they arevery sirong and accessible, easily
put together and worked, and at the same time
durable and effective for the purposesto which
theyare to be applied; and with theseends in
view my invention consists in certain features
of construction and combinations of parts, as
will be hereinatter described, and pointed out
in the claims. :

In‘the accompanying drawings, Figare 1 is
an elevation, Fig. 2 a plan, and Fig. 8 a front
view,showing my inventionapplied toasteam-
crane, which is supposed to be fixed upon the
edge of a wharf or in other convenient posi-
tion, and used for the purpose of lifting and
moving coal or other goods to or from vessels
moored against the wharf, the boiler actuating
the steam-engines being situated in any con-
venient position in the neighborhood,

@ i3 a bed or foundation of wrought-iron
plates riveted to angle-irons and bolted to
stone, wood, or other suitable support, such
as o cast-iron bed-plate with a flat ring on its
upper surface at or near the edge of the wharf.
Upon the top of this bed , I bolt or fix a cir-
cular path ov rail, b, preferably of steel, upon
which the wheels ¢ ¢ ¢!, supporting the crane
itself travel when the latter is slewed or made
to revolve round its central axis. Inside the
bed a, arranged as described, 1 fix a frame,
preferably of east-iron, and consisting of a cen-
ter, d, with sufficiently strong radial arms or
ribs, and through the center d passes the hol-
low vertical post or pivot e of iron or steel,
round which the earriage of the crane and the
craneitself revolve. The carriage of the crane
consists of a horizontal frame-work, f, pref-

erably of iron beams bolted together, arranged
above the bed ¢, and provided with bearings

at g, ¢, and ¢* in which arve fitted the radial 55

axles of the wheels ¢ ¢’ ¢*, which are supported
by and run upon the circular steel path b.
Two of these wheels, ¢ and ¢, are arranged at
a sufficient distance apart at the front of the

crane, as shown in Fig. 2, and the third, ¢’ at 6o

the back, and the partof the frame which car-
ries the two front wheels, ¢ ¢, is preferably
made separate from the remainder, to which it
isfitted and bolted, as shown in I'ig. 2, so that

it can very easily be removed together with 65

the wheels e ¢, if the latter at any time require

repair or adjustment, , '
Upon the outer parallel sides of the framef,

arranged as described, or on the revolving

bed-plate are fixed two horizontal steam-eyl- 70

inders, b //, driving in the usunal way a trans-
verse horizontal shaft, 4, upon which is fitted
a toothed pinion, %, which gears with and
drives a -corresponding toothed wheel, [, fixed

upon a parallel transverse shaft, m, arranged 75

above and revolving in brackets or bearings
7 %/, fixed or formed upon the frame-work or
platform of the crane.
ries a winding-drum, o, round which is wound

a wire rope or chain, by which the weight is So

lifted or lowered, as desired. This method
of arrangement allows the use:of a winding
drum and gearof large diameter. Thetoothed
pinion kis provided with a friction-clutch box,

p, or any other suitable kind of clatch, by 85

which it can be connected to the engine-shaft
i or disconnected, as desired, by means of a
handle arranged in a convenient position, as
shown at . Reversing-gear operated by a

handle, s, near the handle », is provided to the go

engines, and the stcam-pipes ¢ and exhaust-
pipes # from the engines are carried down
through the hollow central post, ¢, the steam-
pipe t passing through the exhaust-pipe v and

being carried to and connected to the boiler, g5

and the exhaust-pipe » being conducted to
any convenient position for the discharge of
the exhaust-steam, suitable stuffing-boxes be-
ing provided ab v %, so that the crane can be

slewed or turned round upon its central pivot 100-

or post, ¢, when desired. = A thirdhandleand
valve at w are also provided, by which the
supply of steam to the engines is regulated,
and.a brake, z, is fitted upon the drum-shaft

This shaft m also car- - -
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m and provided with a handle or foot-lever ab
#, by which it cau be operated, the lever be-
ing preferably provided with a ratechet and
pawl, by means of which it can beheld in any
desired position. Kach of the axles of the
front bearing-wheels, ¢ ¢, has fixed upon it a
beveled toothed wheel, 1 2, between which
and gearing with them is arranged a’third
beveled toothed pinion, 3, fixed upon a hori-
zontal shaft, 4, running in bearings at right
angles to the engine-shafy 7, and having fixéd
upon its outer end a spur-wheel, 5, gearing
with and driven by a corresponding -pinion,
G, upon the shaft 7, which revolves in bear-
ings 8 9 upon the upper side of the frame.
The other or inner end of theshaft 7 has fixed
upon it a beveled toothed wheel, 10, gearing
info two corresponding beveled toothed pin-
ions, 11 12, which revolve freely upon the en-
gine-shaft ¢, but are fitted with friction-coup-
ling boxes, so that either of them, as desired,
can be connected with and driven by the en-
gine-shaft 4, a movable coupling, 13, upon the
latter being conuected to a handle, 14, ar-
ranged in the neighborhood of the other han-
dles already described. Tu this way the two
front bearing-wheels, ¢ ¢, of the erane can be
made to turnin either direction, and the crane
is thus slewed round its central post or pivot,
¢, either to the right or lett, as desired.

In order to effect the raising or lowering of
the jib of the crane, I use the following novel
method of construction and arrangement: I
malke the lower end, A, of the jib turn in the
usual way upon horizontal pivots B at the
front of the frame-work of the crane, and upon
the same pivots I fit the lower ends of suffi-
ciently strong struts C, arranged at or about
at right angles to the jib, their upper ends
being attached to the lower ends of tension-
rods D, the upper outer ends of which are
fixed to the outer end of the jib I&. The struts
O are provided with transverse stays, and at
their upper end is fitted a pulley, If, round

“which passes a chain or rope, (, by means of

which the entire jib ean be raised or lowered,
as desired. One end of the chain G is fixed
to a lug or attachment, H, at the back end of
the frame-work of the crane, and its other end,
after passing round the pulley I8, is brought
back and attached to the hoisting pulley or
dram I, fixed upon a transverse shaft, X, turn-
inginbearings belowthe back end of the frame-
work. The transverse shaft IC has also fixed
upon it a tangent toothed wheel, I, gearing
with and driven by an endless serew, M, fixed
upon the longitudinal shaft N,which revolves
in bearings O O, carried upon the frame-work
of the crane, the front end of the shaft hav-
ing fixed upon it a second tangent toothed
wheel, P, gearing with and driven by an end-
less serew, IR, fixed upon the transverse shaft
S, also revolving in bearings carried by the
frame-work of the crane, and having fixed
upon it at a convenient part of its length a
toothed wheel, T, gearing into a correspond-
ing toothed wheel, U, fitted upon the engine-
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shaft, and provided with a cluteh-box, V, as
shown in Iig.2, by which it can be conneeted
to or disengaged from the latter, the clutch-
box V being operated by means of a handle,
X, situated in the neighborhood of the other
handles already described. By the means de-
scribed and shown, therefore, the drum or
pulley I can be connected with or discon-
nected from the engine-shaft, and the jib
raised or lowered, as desired. A hoisting
drum or pulley and chain ave fixed ab each end
of the transverse shaft I, as'shown in Fig. 2.

In Fig. 4 is shown an elevation of a modi-
fied form of arrangementin which the boiler 15
is carried in the usual way upon the back of
the platform 16 of the crane, the steam-pipe
t and exhaust-pipe « being connected directly
to the boiler. In this method of construction
the platform «, upon which the crane turns,
may be mounted, as shown, upon a carriage,
17, the wheels of which—preferably six—run
upon a railway, 18, and these wheels may be
coupled together, as shown, by endless chains
19 passing round suitable-wheels upon their
axles, one of the latter being actuated by an
arrangement (not shown in the drawings) of
beveled toothed wheels driven by a vertical
shaft passing through the hollow center e,
round which the erane turns, the upper end
of the shaft being driven by toothed gear con-
neeted with the driving-shaft of the engine, a
suitable clutch-box being arranged by which
it can be thrown in or outof gear, so as to pro-
pel the entire apparatus in either direction
along the railway 18 as and when desired.
Where it is not required that the jih should
be capable of being raised or lowered, asabove
described, the chains or ropes and the gear
for actuating them for such purpose are omit-
ted, and the upper ends of the struts Care con-
nected directly to the back end of the plat-
form by tension-rods.

InTFig. 5is shownanovel method of arrange-
ment which I sometimes adapt to the crane ap-
paratus for the purpose of weighing the coals ox
other articles raised at the same time that they
are suspended to the end of the jib, such appa-

ratus consisting of a horizontal lever, 20, one

end of which is pivoted in the end of jib at
21, whileits other end carries a pin upon which
the jib sheave or pulley 22 revolves, the ends
of the pin moving freely within sufficient lim-
its in vertical holes or slots in the jib ends.
VWhen the weight 23 is suspended from the
pulley 22, it depresses a vertical rod, 24, the
lower end of which operates upon the short
end 25 of a bell-crank Iever, to the longer arm
of which, 26, a tension-rod, 27, is jointed,
which passes down the jib, and is connected
at its lower end to ashort arm, 28, of a second
Ielt-erank lever, the longer arm of which, 29,
is provided with aspring-balance, 30, oreqniv-
alent device, by which the weight is indicated.
The arm 29 is also provided with an adjust-
able weight, 31, by whieh the permanent weight
of the levers and skip is balanced.

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

1. In a crane, the combination, with a cir-
cular track, of a sectional cmrrnoe adapted to
rotate thereon, said carriage carrying engines,
jib, and winding-drum, substantially as seb
forth.

2. In a crane, the combination, with a eir-
cular track, of a two-part carriage adapted to
rotate thereon, one part carrying two wheels
and the other part one wheel, substantially as
set forth. ,

3. In a crane, the combination, with a jib

. pivoted to a carriage, of struts pivoted at the
foot of the jib, tension-rods leading from the
struts to the upper end of the jib, a drum se-
curel to the carriage, and devices connecting
the drum and struts and the draum and oper-
ating-power, whereby the jib is elevated and
lowered at the will of the attendants, substaun-
tially as set forth.

4. In a crane, the combination, with a jib
pivoted to a carriage, and tension-rods con-
necting the struts and upper end of the jib, of
a pulley secured to the struts, a drum secured
to the carriage, a rope or chain passing from
{hs earriage about the pulley and back to the
drum, and devices for operating the drum and
therebylii'ting orlowering the jib at pleasure,
substantially as set forth.

5. Ina crane, the combination, with a rotary
- carriage carrying engines, of a winding-drum
journaled in upwardly-extending brackets se-
cured to the carriage,gear connecting the wind-
ing-drum. and engine-shatt, a friction-clutéh
for operating said gear, and a friction-brake
operated by a foot-lever, Substantially as set
forth.

6. In a crane, the comblmtxon with a car-
4o riage mounted on a eircular tracl\, engines

resting on the carriage, and bevel-pinions se--
cured to theaxle of two heari ing-wheels,of bevel
gear-wheels mounted on the en0"1ne slnft and
Opemted by a clateh, a hon/on’ml shaft pro-
vided with.a pinion in contact with the said
gear-wheels, and o pinion in contact with a
gear-wheel on a counter horizontal shaft, and
a pinion on the latter-named shaft meshing
with the pinions on the bearing-wheel a*zle,
whereby the bearing-wheels are rotated in
either direction on the track, substantially as
set forth. g

7. In a crane, the combination, with a car-

riage mounted on a track and engines resting .

on the carriage, of devices secured thereon for
elevating and low ering the jib, elevating and -
lowering weights, :md moving the carriage,
all opelated by the engine 'md under the im-
mediate control of the attendfu]t substantially
as set forth.

8. In a crane, the combination, with a jib
and hoisting mechanism, of a weighing appa-

ratns (*onnected therew 1th, snbst"mml] yas set
forth.

9. In a crane, the combination, with a jib
and hoisting mechanism, of 4 weighing appa-
rabus conustmo of a plvoted lever sﬂ;uated at
the upper end of the jib, a spring-balance and
adjustable weight secured to the jib within
view of the operator, and devices connecting
the said supporting-lever and spring _balanee,
whereby the weight of the object lifted is de-
termined, substantially as set forth.

In testimony whereof I have signed this
specification in the presence of two snbscub
ing witnesses.

CHARLES JAMES APPLEBY.

Witnesses:

CHARLES HENRY NEWTOX, .
ALEXANDER HENRY MATTHEWS.



