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-To all whom it may concern: |
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- " ERY COMPANY, OF CLEVELAND, OHIO, 4 CORPORATION. '

'MEANS FOR WEIGHING LOADS.

Application filed February 17, 1923, Serial No. 819,778,

Be it known that I, Harry -B. Scort, 2
citizen of the United States, residing in the
¢ity of Cleveland, county of Cuyahoga, and

State of Ohio, have invented a new and use-
~ ful Means for Weighing Loads, of which the
~ following is a full, clear, and exact descrip-
~ tion, reference being made to the accompany- .
part of the

ing drawings, which form a
specifications, wherein similar parts are des-

ipnated by the same numerals in each case.
The invention relates to and comprises
‘such forms of machines and mechanisms as

overhead cranes, man-trolleys, rope systems,
bridge tramways, and boom cranes of all
kinds, wherein loads are hoisted or lowered

~ vertically by means of load-sustaining pul-

ley-systems and winding drums, and, with

- appropriate adsptations, it is directly ap-
20 plicable to any sueh. =~ |

~ invention for the purp _
tion, I have taken a form of the invention

2D

" hoisting machine where a boom is hinged to.

30
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“movable vertically about suc

~ In order to undfefsltan&ingll illustrate the
ose of this applica-.

that is represented in a combination of the
same with a revolvable crane, a class of

one side of the supporting frame, and is
: point. o
In consequence of the variable radii of the

booms however, as well as the changeable

relation of the same to the crane body itself,

such machines are neccessarily provided
with special ballast so disposed upon the
~ body as to counter balance the overhang of

the boom when at certain points-of its ver-

~ tical or horizontal movement.

49

4

Such type of machine therefore, will not

-

only be serviceable in explaining the inven-
tion in its broader sense, but, because of the

ballast feature peculiar to that type, will

further illustrate particular combinations,
covered by corresponding claims I make,

‘wherein such feature is a4 distinguishing ele-
~ ment. o )

In respect to such particular'combinaﬁons,

- as will be manifest from what later appears,

50

the bucket counterpoise, being always a pre-

cise and separate unitary mass of less weight

than required for the counterweight of the

» -

crane, is itself arranged to take the place of

a corresponding portion of the last named

counterweight, thereby advautageously co-
" operating, in a patentable sense, with the

-~ 'raachine it 1mproves.

- Similarly, the grrang;_emem for directing .

in line with or at substantially

ship.

~atline 1, 1.

“deck of the depot ship. =~ -
8, 8 are T-rails mounted upon track-gird-

mechanism the rope is secured.

 from the head of the boom by ropes 18 and

taining repes, downwardly to theéir respec-

 the boom hoisting fopes and the load sus-

tive anchorages, over sheaves that are located

line with 8 €common
point, is another patentable a(ivantage of

chinery characterized by movable beoms.
In the drawing, Fig. I shows a boom-

crane, whose mechanisms -are arranged ac- -

cording to the objectives of the invention,
mounted upon the deck of a boat or depot

and the “delivering ship” is the boat that 1s
to ‘be served by the crane on the “depot
ship.” - Fig. IT is an enlarged fragmentary

The “barge” is the source of supply
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the invention when applied to hoisting ma-
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view of the bucket hoisting and weighing

mechanisms indicated in Fig. I, and Fig. I1I

is a view of Fig. II viewed from the rear,
by the arrows’

or, in the directions indicated

2, 2 are trackéglrdérs mounted upon the

ers 2, 2 and on which wheels 4, 4, of a sub-

frame or truck 5, are sdapted to travel.

‘Mounted upon the sub-irame 5 and adapt-
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ed to rotate about the axis A, A 1s a super- .:
structure 6 provided with a boom 7Tand a

back-stay 8. |

The back-stay 8 is made up of 'g:omponent_

members 82, 8°, and 8%
A bridle 9 carrying
to the apex of the back-stay 8. - = . -
The boom 7 is pivotally fastened tc the
superstructure 6 at 7¢ and carries at its outer
end one end of a back-stay rod 11. '
 Sheaves 12, 12 are located at
end of the rod 11. -

.

Mechanism for hoisting,"énd. lowering the
R

boom is located
structure 6. _ -
~ A boom hoisting and lowering rope 14 1s
fastened to the bridle 9 at 9* and extends to

at 13 in the cab of the super-

the inner

a5

sheaves 10 is fastened

the underside of one of the sheaves 12; pass--

ing around the same it extends %o and
around the sheave 10, thence forward to and
around the other sheave 12, thence to and

over & sheave 15 located at the apex of the

back-stay, thence downwardly and to. the
rear to 4 érum 18, for the boom hoisting and
lowering mechanism located at 13, to which

A grab bucket 17 is shown as suspended

19.
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“ropes 18 and 19 will be nearly parallel with

- rope 14, and the force and

15

90 and 21 are sheaves in the top-‘-block of

the grab bucket. e
22 and 23 are sheaves in the bottom-block
of the grab bucket. |

24, 95, 26 and 27 are sheaves in the head

the back stay. |

By thus locating the,shem:res 28 and 29 in
a8 close proximity as

racticable to the
sheave 15, the leads of the load hoisting

and adjacent to those of the boom hoist-
ull due to the
bucket counterpoise 34, for this reason will
serve as an auxilliary force for holding up
the boom. In consequence & smaller size of
boom hoisting motor, and & corresponding
recuction of the amount of elsctrical cur-
rent, is made possible. '

Hoisting mechanism 30, located upon the
superstructure to the rear of the boom-foot
7%, 18 provided with rope drums 31 and 32.

Fastened to the back-stay member 8,

near its lower end, are counterweight rests

or supports 33, 33 that, at times, support a

bucket-counterweight or poise 34. To elim-
inate the tare from the dynamometer read-
ings, this counterweight should be heavy

~enough to balance a weight in the nature of

tare, represented by the bucket, and its rops

and tackle when lowered below the boom
to a predetermined distance. The weight
of the counterweight 34, in the arrange-
ment shown, will therefore be one half such
tare. | o -

A mortise 34* extending into the counter-
welght 34 from the top surface, and cen-

~trally fé;hemof? accommodated a sheave 35

40

s
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~ which is held 1n place by the axle 355, When
the bucket counterweight 84 is located ver-
tically below the back-stay 8, as indicated,
it will be in position to counterpoise the
‘crane itself and, to such extent, will also .
serve in place of special ballast for the pur-
. poss. - S

- In Fig, IT the several sheaves and drums

~ are shown with different diameters to more

- clearly illustrate the disgram. .
. The rope 18 is fastened at its one end to

50 ¢ .
~ the sheave 26 ot the head of the boom,

the rope-drum 31 and extends to and over

" thence downwardly to and around the fop-
. block sheave 20, thence upwardly to and

- over the boom-head sheave 24, thence back-
> wardly to and over the backstay sheave 28,
‘thence downwardly to and under the coun-
‘terweight sheave 35. This rope 18, is

. “known as the bucket sustaining rope.

80
~ to the drum 32 and extends to and over the

- The rope 19, known as the bucket closin,

and opening rope, is fastened at its one en

" boomhead sheave 27, thence downwardly to
 and around the bottom-block sheave 23,thence

. upwardly to and around the top-block sheave
21, thence downwardly to and ayound the bot-

- 1,816,027

- i:om-block sheave 22, thence upwauﬁﬂyﬁﬂ;@ an&.
~over the boomhead sheave 25, thence back-
- wardly to and over the backstay sheave 29,

thence downwardly te and under the coun-

_ _ terweight or equalizing sheave 35.
~of the boom, and 28 and 29 are sheaves in

In the drawing the ropes 18 and 19 are
shown as one confinuous rope extending

from the drums over the system of sheaves.

with a bight hanging from the rear of the

backstay sheaves 28 and 29 in which the
equalizing sheave 85 in the coumerwai%ht _

84 18 hung. Separate or individual bucket
ropes may be used 1nstead of a continuous

rope.. If separate ropes are used it will be

hnecessary to provide other means for equal-

1zing the rope. A swingletree equalizer
would answer the purpose. - o
in a boom-crane rope-and-sheave sysftem
of the kind shown and described, the forces
produced by the bucket and its load are re-

ages of the ropes.
as the case may be. Since the dead-end of
the ropes 18 and 19 carry only half of the

material load it will, of course, be necessary

70
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cisted by the dead-end and live-end anchor-

. Heach anchorage sustains
half of the tare or half of the tare and load

00

to so calibrate the dynamometer that it will

‘register twice the amount it actually weighs, .
and since the counterweight 34 is designed to
carry or equalize only half the weight of ©

x>
€

the empty bucket, as explained, and none of
the material load, an anchorage must be pro- =
vided to hold the counterweight to a prece- - |
termined himit of travel in order to counter- -

act the force produced by the weight of the

n the illustrations, the -
) the cab on the super-.
structure is used as such an anchorage. The
floor beams, in some cases, might afiord a =

material load. -
ridgebeam RB of

convenlient anchorage.

Cross-beams 36, 36 near the bottom of

160

the back-stay members 8%, 8° carrying a

sneave-support 87 whose sheaves 38 and 39

stand in a plane that passes through the
ridge beam and the axie 35* at right angles 210
to the plane of the sheave 35 in the counter- -
weight 84, the sheave 39 having that part of
_1ts score that is diametrically away ZIror
the sheave 38 targent to the plane that

- '

passes through the sheave 35. =
- On the underside of the counterweight 34,

R

and in the plane just referred to, an eye-

bolt 40 is fastémed.

Directly above the sheave 38 and in line
with that part of its score that i1s diametri- <Y
cally opposite the sheave 39 a turn-bucklie- -
‘rod 41 is suspended from the anchorage RB.- ..
- A dynamometer, or other weighing mech- -
~anism 42, is supported by the rod 41. A _ .
rope». or other flexible connection 43, ig fas-

from -

tened at its one end to the eye-bolt 40 and

passes down under the sheaves 39 and 38,

then up to the dynamometer where its other
end is operatively fastened to the same.

Tt is obvious from the foregoing descrip-

150
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tion that v%hen the bucket i1s loﬁefed Gnto

- a pile of material to gather a load the coun-

10

15

ter-weight 34 will descend until it encounters
the stops 33, 33 where 1t will rest until the

bucket is hoisted off the pile. As soon as the
bucket, with a load, has been hoisted clear

of the material and is freely suspended by

the ropes 18 and 19, the stops 33, 33 will be

relieved of the weight of the.counterweight
and the dynamometer will : register the
~ weight of the material in the bucket, which

of course will be that portion of the total
load sustained that is not balanced by. the
counterweight 84. - -

'If the dynamometer is calibrated or ad-

~ justed to read zero when the bucket is In

20

25

CI
Gt

40

46

30

00

a predetermined position with relation to
the boom-head, and, if ail the readings are

made when the bucket has reached approxi-
mately that position and is there held for the
purpose, the best results will be had.

" A modified form of the dead-end side of
the rope system may be had by eliminating

the counterweight 84, in which case, the
to be attached to a
The form
~first described is the better and more prac-

rope 48 would have .
sheave-case of the sheave 3b.

tical one because a smaller capacity dy-

namometer can be used as the counterweight

34 absorbs the tare load, also any shock, such
as, for instance, the dropping of the bucket
and catching it on the lines 18 and 19,

would be partially absorbed by the counter-
undue and excessive.

weight, eliminating
strains on the dynamometer. S

Although - the connection_ between the
counterpoise 34, and the suspended weighing
mechanism 42, is shown as flexible, 1t 18 not

intended to limit the invention, in its

broader scope, to that form; any other.ar-
rangement that has a certain degree of lost
motion, and is not rigid, or integral with the

parts joined, will equally comprise the 1dea
involved. B T
Having described my said invention and

shown and explained a concrete application
of the same, what I claim and wish to. pro--
tect by Letters Patent, is as follows:—

1. A means for weighing the loads of

hoisting and lowering machines 1n transit,

comprising the combination, on such ma-

chines, of a winding drum, a freely disposed
counterweight of suitable weight to balance
the tare of the loads sustained, bucket
sheaves, a boom, a load-sustaining pulley
system having

~ operatively rTeaved through the bucket

60

sheaves to .
the boom, with its live end attached .to
said winding drum, and its dead end con-
nected to said counter weight, together with
means for limiting the downward travel of

said counterweight to a predetermined
- 88

point, and mechanism, In operative relation
to §aid counterwaight, for measuring the

crane,

sustaining pulley system, together
suitable | mechanism on the crane, opera-

the rope-member thereof:

be sustained and the head of

force exerted by the load during any up-.

ward movements of the counterweight from
said point, substantially as shown and de-

scribed. I
9. In revolvable cranes, a means  for

weighing the loads in transit, comprising

the combination of a winding drum, bucket

limit of downward travel with respect to

the same, a load-sustainin

having rope-members leading
drum

from

inding

terweight,

B

0

sheaves, a counterweight of suitable wéight
to balance the tare of the loads sustaiped,
a boom freely disposed at a predetermined

-
it

pulley system
the
through the bucket sheaves
and sheaves at the head of the boom, back- 80
wardly to and over sheaves at an elevated -
point “on the superstructure of the crane,
and thence downwardly to and into sup-
porting connection with the: counterweight,
together with suitable mechanism on the

80

“crane, in operative relation with the coun- B
for measuring the dynamic force =~

of the load during the upward movement of

the counterweight from its stated limit and
place, substantially as shown and described.

3. In a revolvable crane having a verti-

vated sheave on the superstructure of the

the ‘same, the .combination,

an ele-

cally movable boom and a pulley system for
raising and lowering the same with the
rope-member thereof leading over

05

downwardly to a winding drum for
with a second =

winding drum on the crane, a counterweight - o
freely disposed below said sheave at a pre- ..

‘determined limit of travel with respect to 7
the crane, bucket sheaves, a load-sustaining .~
pulley system having B
from the second drum through the bucket

rope-members leading

sheaves and sheaves at the head of the boom

‘for the purpose, backwardly to and over
‘sheaves at a point on the superstructure of
the crane in ¢lose proximity to said elevated

sheave, and thence downwardly to and into
supporting connection with said counter-
weight, the said counterweight bein% of
sufficient weight to balance the tare of the
loads when freely suspended by said

tively related  to the counterweight, for
measuring the dynar

the counterwel af _
place, substantially as shown and described.
4. In revolvable cranes, a means for

weighing the loads in transit, comprising
the combination of a winding drum, & boom, - .
a counterweight against the overturning -
movement of the crane, having a separable .
portion thereof that 1s

a predetermined limit of downward travel
with respect to. the crane, | _
weight to balance the tare of the load when

freely disposed at

300
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e
load- .
with

| mamic - force of the load .
sustained d111'h:;1‘g:ir'l the upward movements of =
ght from its stated limit and = -

120

and of suitable

freely suspended against the game by the

load-sustzining pulley system hereinafter

180 -



- specified, a load-sustaining puﬂefs; system
having a rope-member that leads from said
winding drum through the bucket sheaves
- and sheaves at the head of the bosom pro-
- B vided for the purpose, backwardly to and
.. over sheaves provided for the purpose at
- an elevated point on the superstructure of
~ the crane, and thence downwardly to and
- 1into supporting connections with said sepa-
- 10 rable portion, together with suitable mecha-
- nism on the crane, in operative relation to
- said portion for measuring the dynamie
- foree of the loads during the upward move-
-~ ments of the counterweight ssparable por-
15 tion Ifrom its stated limit and place, sub-
~ stantially as shown and describei. s
3. In 8 movable crane having e vertically
. movable boom’ and a pulley-system for
raising and lowsring the same with the rope
"0 member thersof leading over an elevated
sheave on the superstructure of the crane
downwardly to winding drum provided for
the purpose, the combination of a counter-
. weight against the overturning movement
& of the load having s separable portion
thereof that is freely disposed at a prede-
termined limit of downward travel with

1,618,027

‘respect to athe"crané, and of a suitable weight

to balance the tare of the load when freely

suspended against the same by’ the load-

sustaining pulley system hereinafter speci-
fied, winding drums for the rope-members
of said pulley system last above named, a

load sustaining pulley system having rope-

members that lead from their winding
drums, through the bucket sheaves, and
sheaves at the head of the boom provided
tor the purpose, backwardly to and over
sheaves provided for the purpose at a point
cn the superstructure of the crane, in close
proximity to said elevated sheaws, and
thence downwardly to and into supporting
connection with said separable portion, to-

gether with suitable mechanism on the

crane, 1n operative relation to said portion,
tor measuring the dynamic force of the
loads during the upward movements of

hmit and place.

_ HARRY E. SCOTT.
- Witnesses: o
- L. P, Liprps :

- Wirzrs Lo WEETCOTTE
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‘said counterweight portion from its stated
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