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UNITED STATES

PATENT OFFICE.

MOSES A. MICHALES, OF ALLEGHENY, PENNSYLVANIA,

CRANE.

SPECIFICATION forming par{: of Letters Patent No, 265,270, dated October 3, 1882.
Application filed Au‘gust 12,1882, (No model.}

To all whom it may concern :

Be it known that I, Moses A. MICHALES, a
citizen of the United States, residing at Alle-
gheny city, in the county of Allegheny and
State of Pennsylvania, have invented certain
new and useful Improvements in Cranes; and
I do herely declare the following to be a full,
clear, and exacet description of the same, ref-
erence being had to the accompanying draw-
ings, wherein—

Figure 1 is a plan view, showing the mech-
anism for operating the erane and its adjuncts.
Tig. 2 is a side elevation of the same. Fig.3
is' a longitudinal section of the shaft, chain,
wheels, &e., for rotating the crane-post, on the
line x z, Fig. 1.

Like letters refer to like parts wherever they
ocear.,

My invention relates to the construction of
cranes or derricks, and, while containing cer-
tain novel features applicable to all eranes or
derricks, has others more especially applica-
ble tothe unloading and loading of coal, grain,

and other merchandise transported in bulk on |

barges, vessels, cars, &e.

The first and main feature of the invention
consists in combining with the scoops, grap-
ples,or equivalent lifting devices a suspension
and fuleram bar, whereby the scoops or grap-
ples may be manipualated from the crane to
seize, hold, and eonvey the load.

The second feature consists in centering the
hoisting-ropes on the crane-post by means of
a swivel and snateh-block, whereby the power
is applied to better advantage, the post and

jib may be rotated without crossing or twist-

ing the hoisting-gear, while the power remains
in a fized position.

There are other points of invention which
relate to the arrangement and constraction of
the operating or power mechanism, which will
hereinafter more fully appear. ‘

I will now proceed to describe my invention,
so that others skilled in the art to which itap-
pertains may apply the same. -

In the drawings, « indicates a track, which,
in case the devices are used for loading and
unloading barges, will be placed upon a snit-
able float. Tor railroad purposesit may bethe
usnal track. A indicates a platform car or
bed adapted to carry theoperative mechanism,

said track provided with sunitable wheels, &/,
connected by axles a®>. Where it is not desir-
able to move the devices the above-mentioned
parts may be dispensed with.

Uponthecar orbed A,atanysuitable point—
say, for instance, B—the boiler and engine or
source of power may be placed and conneeted
by a pitman, b, (belt or equivalent meauns,) with
the main power-shaft e.

Upon the main power-shaft ¢ slides loosely
a trip-rope dram,¢’, provided with one section
of a eluteh, ¢%, the other section of said cluteh
being made fast to the power-shaft ¢. This
dram ¢’ is moved into and out of gear by slid-
ing it along the power-shaft ¢ by means of a
lever, ¢}, and has wound upon it the trip-rope
¢® of the lifting mechanism.

Below the dram ¢/,and adapted to be foreed
against the hub thereof by a treadle, is the
brake ¢%, which is used to retard the motion of
the drum when the same is freed from the
power-shaft and is torning under the pull of
the trip cord ¢°.

c'indicates abevel-gearloose upon the power-
shaft ¢, but adapted to be eonnected therewith
by the sliding feathered eluteh ¢®, which is op-
erated by a suitable lever. The bevel-gear ¢’
transmits power from shaft ¢, through bevel-
gear d and shaft &, to the capstan D. The
capstan will be found of great value in hand-
ling the float and barges, and will save much
time and manual labor now demanded.

¢8 indicates a gear-wheel or pinion fast npon
the power-shaft ¢, which meshes with a like
pinion, ¢f,on theshafte,soas to transmit power
to said shaft e, which carries the hoisting-rope
drum ¢. This hoisting-rope drum is also ar-
ranged loosely upon the shaft ¢, so as to slide
thereon, and is provided with one section of a
clutel, ¢2, which engages with its mate sections
attached to a Level-gear, ¢°, which gear is fast
on the shafte. The dram ¢’is moved into and
out, of connection by means of a suitablelever,
and has wound upon it the hoisting - rope ¢
As this shatt e of the hoisting-drum has to be
prevented from rotation during the time the
derrick or crane is swinging round with its
load and when it is detached from the power,
I provide a ratchet fast upon the shaft, and a
pawl or dog, as shown at ¢®, and as the reverse
rotation of the shaft hasto be controlled when
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the load is being deposited, and the power is
cut off, I further provide a Lrake-pulley fast
upon the shaft,and a brake, as shown at ¢".

Jand f’ indicate twin bevel-gears connected
by a common shaft. One of these, f, meshes
with bevel-gear ¢’ on the shaft ef the hoisting-
drum, and receives power therefrom, while the
other, //, meshes with one of two twin bevel-
gears, ¢’ ¢% on the shaft ¢.

¢ indicates a shaft which has for its object
the rotation of the erane and the driving of
the truck A. As these two functions are in-
dependently performed, it is necessary that the
gear-wheels be arranged loosely upon the shaft
and capable of connection with and disconnec-
tion therefrom. I will now describe one means
by which this may be accomplished, referring
for that purpose to Fig. 3.

The shaft ¢ is cast or otherwise formed hol-
low, and within it is arranged a central slid-
ing rod or bar, 7, which carries two dogs, i ¥,
which are adapted to be projected through
slots in the shaft g. On the shaft g are placed
loosely two chain-pulleys baving recesses in
their hubs. These chain-pulleys I will rotate
freely on theshaft, except whenlocked thereto,
by projecting the dogs 4. Trom said chain-
pulleys I a chain, K, passes aroand a sprocket-
wheel, I, secured to the foot of the crane-post
M. Intermediate of the chain-pulleys I are
twin bevel - gearing ¢’ ¢, secured to a sleeve
which slides endwise on the shaft, but is com-
pelled to rotate with the shaft Ly means of a
spline or feather or equivalent well-known de-
vices. These twin bevel-gears are controlled
by a lever, so as to canse at will either one, ¢/,
or the other, g%, of said bevel-gears to mesh
with thebevel-gear f’,and thus rotate the shaft
¢ in one or the other direction; or bLoth bevel-
gears ¢’ and g> may be thrown ount of mesh with
gear-wheel /7 and the shaft g be left at rest.

From the foregoing it will be apparent that
if the bevel-gears g’ or ¢* be thrown into mesh
with bevel-gear /7 and the dogs ¢ ¢ projected
to engage chain-pulleys I the crane-post must
be rotated in one or the other direction, accord-
ing to which bevel-gcar ¢/ or ¢ is in contact
with bevel-gear f7.

N indicates a bevel-gear loose on the shaft
¢, but capable of connection thereto by a slid-
ing cluteh, #/.  This bevel-gear » meshes with
a like gear, m, secured to a short shaft which
carries a chain-pulley, o, from which a chain-
belt conveys power to the axle «? of the car A.
It will thus be seen that by causing the sliding
clutch 2/ to engage with bevel-gear # power is
transmitted from the main power-shaft, ¢,
through the several gear-wheels and shafts to
the axle of the car, so that the car may at will
be moved along its track.

Having thus described the mechanism for
operating the erane, its adjunets, and the plat-
form or car on which it rests, I will next pro-
ceed to deseribe the crane and grapples or
SCOODS.

M indicates the crane-post, which is stepped

270

on the car A or ofher suitable platform, so as
to rotate freely, and is provided at its base
with a sprocket-wheel, L, or equivalent means
for applying power to rotate it.

S indicates a slide, to whichh is pivoted the
jib ™. This slide S moves in ways on the crane-
post m, and can be fixed at any desired point.
The olject of this adjustment is to raise or
lower the jib to adjust it to the height best
adapted to the work it has to do, and is espe-
cially useful in loading and unloading coal-
barges, where the height of the sides of the
barge and their relation to the float have to be
provided for.

At the top of the crane-post I provide a
swivel, U, or equivalent device which will ro-
tate freely, and thereto I secure a snatch-block,
u, for the passage of the hoisting-rope and
trip-rope. At or near the extremity of the jib
T, I provide two pulleys—one for the passage
of the hoisting-rope and the other for the pas-
sage of the trip-rope. The hoisting-rope ¢' and
trip-rope ¢® are led directly from their drams
to the snatch-block u, secured to the swivel on

the crane-post, and thence to the extremity of

the jib. By thus leading the hoisting-rope
directly to the center of rotation and thence to
the extremity of the jib T am enabled to apply
my power to the best advantage, avoid loss by
frietion, and to prevent the erossing or twist-
ing of the rope when the crane swings aroundl.

W W indicate the grapples or scoops, pro-
vided with the arms or levers « 1, by which
they may be pivoted together, and with the
links or levers w0’ w/, by which they may be op-
erated. The arrangement of the levers 1o w
and 2’ 1’ forms a compound lever, which in-
sures great power and enables the scoops or
grapples to hold their load securely.

The grapples or scoops are supported or sus-
pended from the crane by a fuleram-bar, a, to
which they may be pivoted; and said bar muy
be rigidly secured to the crane, but is prefer-
ably connected thereto by a link, #/, which in-
creases its range of motion and enables a
greater area to be worked over without mov-
ing the platform A, The links-or levers w’ 2’
are connected by a link,{, which preferably
slides on the fuleram-bar 2, and to this link {
the loisting-rope ¢ is attached after it has
passed over the palley on the end of the jib,
the hoisting-rope being so knotted, as at Tk,
that its length below the knot shall be sufti-
cient to close the seoops or grapples before or
by the time the knot strikes the end of the jib.
By adopting this plan a single hoisting-rope
serves to control the scoops or grapples aud
the jib, thus dispensing with independent jib-
ropes.

The scoops will ordinarily open automati-
cally when the hoisting-rope ¢! is released; but
in order to insure a positive control of the
scoops I provide a trip-rope, ¢?, which, having
been passed through the snatcli-block « and
over its pulley on the end of the jib,is carried
under a puiley, p, on the fulerum-bar & and se-
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cured to the link 7, by which means a down- |
pull can be exerted to open the scoops or grap-
ples, if necessary. '

The devices being those described, or their
equivalents, will operate as follows: Power
having been applied to shaft ¢, if it is desired
to use the capstan D for any purpose, clutch
¢ is thrown into gear with bevel-gear ¢’, and
power is communicated to bevel-gear d and
through shaft ¢’ to the capstan. If the car
or platform is to be moved, bevel.gear ¢’ or ¢*
(according to direction) is thrown into gear
with bevel-pinions /7, and power is transmit-
ted from shaft e, by pinion ¢® €% shaft e, bevel-
gear f /!, bevel-gear g’ or ¢° to bevel-gear n.
Then if the cluteh #/ is made to engage with
bevel-gear n the power will pass to bevel-gear
m and chain-wheel o, which rotates the axle
a?; or, if the crane-post is to be rotated, instead
of throwing bevel-gear n into action by means
of cluteh #/, I project the dogs ¢ (see Fig. 3) by
means of rod & and cause them to clutch the
chain-pulleys I, which through chain K rotate
the crane. . This latter operation is the most
frequently performed, as it is the one which is
made use of to swing the load from one place
to another,and it will be observed that accord-
ingly as the bevel-pinion ¢’ or ¢* engages with
thie bevel-pinion /7 will the post rotate in one
direction or the other. The platform or car A
having been moved into the desired position,
as before specified, and the slide s raised orlow-
ered to obtain the proper adjustment of the
jib, the hoisting-rope ¢* is then released to al-
low the descent of the jib and scoops or grap-
ples until they rest in the coal or other matter
to be raised. The hoisting-rope drum ¢’ on the
chaft ¢ is then cansed to engage with clutch €%,
and the hoisting-rope ¢*, being wound upon its
drum, first closes the scoops or grapples by ex-
tending the compound levers 1w w ' ', the po-
sition of the scoops or grapples being preserved
by the fulecrum-bar z. By the time the scoops
are fairly closed the knot & reaches the jib,
and the hoisting-rope then exerts its force on
the jib, raising it the desired height, after
which the crane-post is swung round (in man-
ner as before specified) until the load is over
the desired place. The hoisting-drum is then
released from its clutch and the brake ¢ ap-
plied to retard the reverse motion of the drum
as the load descends and unwinds the hoisting-
rope from the drum,

The scoops or grapples will usually open
automatically ; but, if snch should not be the
case, drum ¢’ of the trip-rope ¢® is thrown into
gear with cluteh ¢ and the trip-rope, being
wound upon its drum, makes a downward draw
on link I and forces the seoops open. ‘The crane
can then be returned to its first position in the
manner and by the means before specified, and
the several operations repeated.

It will Le seen by the foregoing that I at all
times have perfect control over the movement
of barges and the float where the devices are

used for unloading coal, over the platform or

car where the devices are mounted on a mov-
able platform or car, over the crane, and over
the grapples or scoops, whereby rapidity and
certainty of operation are insured.

To illustrate one value of the present inven-
tion it will suffice to cite the present cost of
haudling the coal shipped down the Ohio and
Mississippi rive's. Ifrom the Pittsburg sec-
tion alone an average of eighty million bush-
els is shipped yearly. This coal is transported
in barges which average oune hundred and
thirty feet long by twenty-four feet wide and
seven feet deep, carrying twelve thousand
bushels. The barges are unloaded by hand,
the coal being shoveled across the barge some
twenty - five feet, thence upon a platform
within the barge, aud finally to cars upon suit-
able floats, and to unload a barge of twelve
thousand busbhels will take from forty to fifty
men one day. Theloss from breakage of coal
and formation of fine dust or slack, owing' to
the number of handlings required to nnload a
Large by the present methods, will amount to
from five to ten per cent.,and the cost of hand-
ling will range from oue-half to one cent per
bushel.

By my devices I am enabled to lift from
twenty-tive to fifty bushels at a tine, can re-
volve my crane and its load three times in a
minate, and can thus unload a barge in from
two to three hours, or from three to four barges
a day, at a cost of from one-fourth to oune-third
of a cent per bushel, and with little or no loss
from breakage of coal and formation of slack.

Another great advantage of my devices is
that they can be employed for unloading sanken
or grounded Dbarges, and thuas not only save
the coal, but the barges.

Having thus described the nature, objeet,
and advantages of my invention, what I claim,
and desire to secure by Letters Patent, is—

1. A grapple or scoop having a suspension
or fulerum. bar, substantially as and for the
purpose specified.

9. The combination, with a ¢rane, ol a grap-
ple or scoops connected by compound levers,
and a fulerum or suspension bar having a link
or movable connection with the erane, substan-
tially as and for the purpose specified.

3. The combination, with the jib, of a grap-
ple or scoops connected by compound levers,
a fuleram or suspension bar, and a single hoist-
ing-rope, adapted to operate both the grapple
or scoops anl the jib, substantially as and for
the purpose specified.

4. The combination of a grapple or scoops
connected by compound levers, a folerum or
suspension bar, a hoisting-rope which closes
the grapple or scoops, and a trip-rope, substan-
tially as and for the parpose specified.

5. The combination, with a crane and its
jib, the crane-post having a swivel arranged
thereon, of a hoisting-rope which extends from
the power to the swivel on the erane-post and
thence to the jib, substantially as and for the
purpose specified.
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6. The combination, with the crane-post hav-
ing a swivel top, of the snatch-block and the
hoisting and trip ropes which pass through the
snateh-block, substantially as and for the pur-
pose specified.

7. The combination, with the crane-post, of
asliding bloek having the jib pivoted thereon,
grapples or scoops suspended from the jib by
4 suspension or falerum bar, and a hoisting-
rope for operating the grapples or scoops and

Jib, substantially as and for the purpose speci-

fied.

- 8. The combination, with the ecrane- post
having a sprocket-wheel, of a chain, a hollow
shaft having loose chain- pulleys arranged
thereon, and clutches or dogs arranged to seize
and release the loose chain-pulleys, substan-
tially as and for the purpose specified.

9. Thecombinationof thehollowshafthaving
sliding twin bevel-gear arranged thereon, with
chain-pulleys arranged loosely on the shaft,
and clutches or dogs for seizing and releasing
the chain-pulleys, and with a bevel-gear ar-
ranged loosely on said shaft, and a clatch for
securing said bevel-gear, whereby the power

may be applied at will to the erane or the car-
riage, substantially as and for the purpose
specified.

10. The combination,. with the crane, of a
hoisting and a trip rope, drums for receiving
the said ropes, said drums being arranged
loosely upon their power-shafts and provided
with clutech mechanism for conuecting the
drams to their respective shafts, substantially
as and for the purpose specified.

11. The combination, with a crane, of its
hoisting-rope, adrum therefor, mounted loosely
on the power-shaft and provided with a clutch
mechanism, a bevel-pinion, mounted on the
same power-shaft and provided with a second
clutch mechanism, and a capstan operated
from the bevel-pinion on the power-shaft, sub-
stantially as and for the purpose specitied.

In testimony whereof I affix my signature, in
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presence of two witnesses, this 12th day of 45

August, 1882.
MOSES A. MICHALES.
Witnesses:
F. W. RIrTER,
Ir, O. McCLEARY.




