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v Lifting devices have been
in use to help mankind for
over 5000 years

I In this single masted
roman crane limited
slewing was provided by
altering the lateral tension
in the ropes
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VI By the Middle Ages

mobile cranes were
developed

1 This sketch is from Italian
Engineer Mariano
Taccola in 1449
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I In 1885 this Stuckenholz
150 tonne capacity crane
was the largest crane in
the world

V] This was a slewable
harbor crane
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vl In 1874 William Ewart
received a patent for a
chain with
interchangeable links.

| This led to the
founding of Link-Belt

Machinery Company
in 1880

V1 In 1890 the first Link-
Belt steam crane was
built
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vl Wreck of a large
steam crane which
collapsed during jetty
construction in Port
Talbot UK
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¥ In 1916 three
shareholders of the
Manitowoc Shipyard
acquired sand and
gravel business and
contracted with Roy
and Charles Moore to
build eight
“Speedcranes” which
led in 1925 to the
“Manitowocs”
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1 First Patent for an
Anti-Two Block device
granted by US patent
office July 24th 1906

vl Filed by William
Baldwin and John
Hilder of New York

City

I As employees this
patent was assigned
to Otis Elevator

Company

UNITED STATES

BEST LVAILARIE crey
I’ATENT OFFICT.

WILLIAM D. BALDWIN, OF NHW TDIIK. AED "'ﬂiN D. {HT.DER, OF
TONKERS, NEW YORK. ASSIGNORS T0 OTiS ELEVATOR COM-
PANY, OF EAST ORANGE, NEW JERSKY, A CORPORATION OF
NEW JERSEY.

AUTOMATIC 8TOP' FOR WHIP-HOISTS.

No. 896,800, Bpocifoation uf Lalters Patent. Patented July 94, 1806,
.l,ihﬁnll-lluu'u.lﬁl- “Setfel o, 100108, °
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Patented Feb. 11, 1938 2,030,529

UNITED STATES PATENT OFFICE

1.029.52¢
nmrmmm

I The first patent o
application for a safe T R
load indicator was
filed in Great Britain B i
December 1930 by e e B
Archibald Frazer Nash "HEEE =

VI US Patent issued et e
February 11th, 1936 IR aEae

Invention,
¥igures 27 and 28 are. respeciively, » view in
#idd sleralion and & fragmientary view partly In gg
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Feb. 11, 1936, A 7. NASH 2,030,520 Feb. 11, 1836. A F. NASH 2,030,529

SATEYY HAVICE POR CRANES AND THE LIRS
Filed Dec, 22, 1331 8 Sheste-Shect 1

SAFETY DEVICE PiK CRANSS AND THE LIXE
Filed Deg, 22, 1831 2 Shocts-Shewt 2

#F Mash
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Feb, 11, 1936. A F. NASH 2,030,529 Feb. 11, 1936, A F. NASH 2,030,529
SATETY DSVIGR POR GRANES AND THE LiKH SAPRTT DRVLUE FOR CRANES AND THE LIXE
Filsd Cev. 22, 1831 8 Shoota~Shect 4 Filed Dec. 22, 1931 8 Shestn-shoet 3

4. . Nash

invests bar

o Make fgé/@ 8 “Marh '/%.

1R




S

SKYAZUL EQUIPMENT SOLUTIONS

HISTORY

I March 1932 the first factory
Inspectorate Approval
Certificate in the UK
mandated the use of safety
devices for crane

V1 1934 B&A Engineering
acquires Wylie Safe Load
Indicators Inc.

1 1934 Krueger Systems
founded in Germany
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I MAN rail mounted
crane built in Germany
was the first to include
a “Load Moment
Safety Device” as

standard equipment in
1946
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1 1957 German Patent Al

w35h 7701
BUNDESREPUBLIK DELTSCHIAND romar o B 6be

for electronic overload @

safety device by
Walter Hohman of
Krueger Systems

PATENTSCHRIFT 1127 060| <

-]

Patcstien fur:
Waller Hohmaon, Esen - Werden
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I Weighload founded in
the UK in 1963 by
Brian Gene Nixon

VI Weighload used a
load line measuring
system which
minimized calibration
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TELESCOPIC BOOM CRANE: ngii:n:':::t:or:ad out

Welded to boom — % Boom foot drive Safe load/Actual read out

Attached to
crane structure —

& e =~

b '

Miniature boom
in control

Dynamometer e hOX

I
Capillary

—— Winding drum SWL Warning
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VI Weighload installation
on a Grove Crane
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I Mechanical Safe Load
Indicators utilized a
precut cam that
characterized the
crane capacity
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V1 EKCO
INSTRUMENTS
LIMITED introduces
the first all electronic
SLIin 1969
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V1 1968 PAT founded in
Germany by Dr.
Ludwig Pietzsch

1 1969 Krueger
introduces Mark |
electromechanical
safe load indicator
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v 1969 Markload
Systems Inc.
established in
Pearland Texas

1 Gerald L Greer Co.
established in
Fountain Valley,
California
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1 1976 Krueger
Systems introduces
Mark |
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vl 1976 ECKO
Introduces first
microprocessor
based SLI
“Microguard”
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I B&A Engineering
purchased Weighload in
1984 and offered both
the Wylie and Weighload
systems.

VI Weighload office in
Alliance OH was moved

to Wylie office in Tulsa
Oklahoma

] 1984 Former Weighload
employees started Load
Instrumentation Inc.
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Systems Today - Grove
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Systems Today - Demag
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Standards - Latin America

1 Venezuela and Chile have
adopted the ANSI B-30.5
Standard from the US

vl PEMEX in Mexico has
required SLI's on all
purchases and contracts

] European and U.S. oil
companies operating in
Columbia and Ecuador
requires SLI systems
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Standards - Pacific Rim

vl SLI's are compulsory in
Japan and Hong Kong
| Singapore require SLI's

on mobile cranes

I Malaysia requires SLI's on
Luffing Tower Cranes

] Australia and New Zealand
require SLI's on all cranes
above 3 tonnes capacity
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Standards - Europe

vl UK first mandated SLI’s in
1934

I Central Europe requirements
since 1968

I Most strict in Holland

VI Spain requires load and angle
indication

I CEN requirements to
standardize all of Europe

VI European standards allow
calibration at 100% -
capacities based on 66% or
75%
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Standards - North America

| United States OSHA adopted
SLI requirement in 1971 but
was repealed 3 months later

after pressure from HSSC
and CIMA

Current B-30.5 has been
revised to require Load
Indicators or RCI on all
cranes 3 ton and above

Canadian Z-150 regulation
has been revised to include
Load Indication

OSHA has updated the
standard to reference the
Current B.30.5 since 2010
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Crane Safety

2n injured as crane topples over
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Crane Safety

1 Crane Manufacturers in
the United States
recognized the benefits of
SLI's in the 1980’s and by
1989 Grove Standardized
with the PAT DS-350 LMI
system

I In 1990 Link-Belt and
Lorain made the Greer LMI
System standard

1 P&H Century |l
Standardized in 1992 with
Krueger and PAT

Figure 1.2

CAUSE OF CRANE INCIDENTS

Operator
Procedural
Rigging
Mechanical
Setup
Weather

0 5 10 15 20 No.
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Crane Design

CAPACITY CHART
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Crane Design

RATED LIFTING CAPACITIES IN POUNDS WITH 18,000 LB. COUNTERWEIGHT
36 FT. - 110 FT. BOOM

ON QUTRIGGERS FULLY EXTENDED - 360"

/I Cranes are being designed : T

36 60 70 80 80

with high tensile steel for w

110,500 56,450
{64} {78.5)

stronger ,lighter, more A i

78,750 56.450

(47) (71.5)

roadable machines | | e |

41,000
{625)

36.400

] Boom deflection has a L

(52)

greater impact m

17,500

/I The structural portion of
the load chart is expanded

I The operator can no longer
operate from the “seat of
his pants”

Minimum boom angle (deg.] fof indicated length (no laad)
Maximum boom length (ft.) at 0 degree boom angle (no load)
NOTE: { } Boom angles are in degrees

#LMI operating code. Refer to LMI manual for instructions.
**This capacity is based on madmum boom anglo.
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Load Moment

I Moment - the product
of a physical quantity and
its perpendicular distance
from an axis

I For Mobile Cranes Load
Moment is a product of the
Load and the
perpendicular distance
between the C.G. of the
Load and the Centerline of
Rotation of the Crane
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Load Moment

Load = 1,000 Units

Load Radius =10 Units

Load Moment = 1,000 x 10

= 10,000 Units
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Load Moment

Load = 1,000 Units

Load Radius = 20 Units

Load Moment =1,000 x 20

= 20,000 Units
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Load Moment

VI Overturning Moment
forces acting on a
crane include the
Load and the weight
of the boom

| Stabilizing Moment
Forces acting on the
Crane include the
weight of the crane |
acting through the

SUPPORT

OUTRIGGER
SUPPORT

center of gravity of
the crane
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Load Moment

tabilizing Moment =
F4 x R4
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Load Moment

I Load Moment is equally
affected by changes in
Load or Radius.

1 Under load; boom and
carrier deflection can
Increase load radius by
15% or more.

V1 A 15% increase in
radius will result in a
15% increase in Load |
Moment-




SRR

SKYAZUL EQUIPMENT SOLUTIONS

Load Moment

vl For Lattice Boom Cranes
the Boom Pendants
provide an offsetting force
to the load reducing main
boom deflection

I Deflection can be
significant for jib
configurations
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Load Moment

VI Load moment measuring
for lattice boom cranes
helps monitor additional
loads due to icing; wind;
shock loads etc.

I Wind load force is a
function of the wind
velocity squared. Doubling
the wind speed increases
the force by a factor of four
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System Components

I A2B System
VI Boom Length Sensor
I Boom Angle Sensor

| Piston side pressure
transducer

I Rod side pressure
transducer

vl Central Processing Unit
VI Operators Console




