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LIFTING POINTS
SECTION 11

FORGED EYE BOLT
WARNINGS & APPLICATION INSTRUCTIONS

Shoulder Nut Eye
Bolt G-277

Machinery Eye Bolt
S-279 / M-279

Regular Nut Eye
Bolt G-291

Important Safety Information -
Read & Follow

Inspection/Maintenance Safety:
Always inspect eye bolt before use.
Never use eye bolt that shows signs of wear or damage.
Never use eye bolt if eye or shank is bent or elongated.
Always be sure threads on shank and receiving holes are clean.
Never machine, grind, or cut eye bolt.
Do not leave threaded end of machinery eye bolt in aluminum loads
for long periods of time as it may cause corrosion.

Assembly Safety:
* Never exceed load limits specified in Table | & Table 2.
* Never use regular nut eye bolts for angular lifts.
¢ Always use shoulder nut eye bolts (or machinery eye bolts) for
angular lifts.
e For angular lifts, adjust working load as follows:

ANGLE FROM "IN-LINE" ADJUSTED WORKING LOAD LIMIT

5 degrees 100% of rated working load
15 degrees 80% of rated working load
30 degrees 65% of rated working load
45 degrees 30% of rated working load
90 degrees 25% of rated working load

* Never undercut eye bolt to seat shoulder against the load.

¢ Always countersink receiving hole or use washers with sufficient
1.D. to seat shoulder.

¢ Always screw eye bolt down completely for proper seating.

¢ Always tighten nuts securely against the load.

Table 1 (In-Line Load)

Size Working Load Limit
(in) (kg)
1/4 295
5/16 544
3/8 703
1/2 1179
5/8 2359
3/4 3266
7/8 4808
1 6033
1-1/8 6804
1-1/4 9525
1-1/2 10890
1-3/4 15420
2 19050
2-1/2 29480
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APPLICATIONS & WARNINGS

Load may slip or fall if proper eye bolt assembly
and lifting procedures are not used.

A falling load can seriously injure or Kkill.

Read and understand these instructions, and
follow all eye bolt safety information presented
here.

Read, understand, and follow information in

diagrams and charts below before using eye
bolt assemblies.

Shoulder Nut Eye Bolt -
Installation for Angular Loading

The threaded shank
must protrude
through the load
sufficiently to allow
full engagement of
the nut.

IN-LINE

e If the eye bolt
protrudes so far
through the load that
the nut cannot be
tightened securely
against the load,
use properly sized
washers to take up
the excess space
BETWEEN THE NUT
AND THE LOAD.

Place washers or spacers
between nut and load so that
when the nut is tightened
securely, the shoulder is
secured flush against the
load surface.

 Thickness of spacers must i
exceed this distance between
the bottom of the load and
the last thread of the eye bolt.

Figure 1

Table 2 (In-Line Load)

Metric Size Working Load Limit - kg

m6 200

m8 400

m10 640

m12 1000

m16 1800

m20 2500

m24 4000

m27 5000

m30 6000

m36 8500

m42 14000

m48 17300 1 7
mé4 29500

This application/warning information apply to Grosby products only. 417
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LIFTING POINTS
SECTION 11
Important — Read and understand these instructions before using eye bolts.
Regular Nut & Shoulder Nut Eye Bolt — Installation for In-Line Loading

RIGHT RIGHT
More than One eye bolt
one eye bolt diameter of
diameter threads or
of threads, less, use (2)
only (1) nut nuts.
required.

v

Tighten hex nut securely Tighten hex nut securely
against load. against load.

RIGHT I

Tap Depth:
2.5 x Diameter

| load.

Tighten
hex nut
securely
against

2 x Diameter
I (Minimum)

WRONG

!

One eye bolt diameter or less

APPLICATIONS & WARNINGS

e Always stand clear of load.

* Always lift load with steady, even pull — do not jerk.

e Always apply load to eye bolt in the plane of the eye — not at an
angle.

Operatlng Safety

Never exceed the capacity of the eye bolt-see Table 1 & 2.

*  When using lifting slings of two or more legs, make sure the loads
in the legs are calculated using the angle from the vertical sling
angle to the leg and properly size the shoulder nut or machinery
eye bolt for the angular load.

Do not reeve slings
from one eye bolt
to another. This will
alter the load and
angle of loading on
the eye bolt.

WRONG

Resultant Load

After slings have been

properly attached to
the eye bolts, apply
force slowly. Watch

the load carefully and

be prepared to stop
applying force if the
load starts buckling.

Buckling may
occur if the

load is not stiff
enough to resist
the compressive
forces which
result from the
angular loading.

Machinery Eye Bolt - Installation

These eye bolts are primarily intended to be installed into
tapped holes.

1. After the loads on the eye bolts have been calculated,
select the proper size eye bolt for the job.

For angular lifts, adjust working load as follows:
Direction of Pull
(from In-Line)

45 degrees
90 degrees

Adjusted
Working Load

30% of rated working load
25% of rated working load

2. Drill and tap the load to the correct sizes to a minimum
depth of one-half the eye bolt size beyond the shank
length of the machinery eye bolt.

3. Thread the eye bolt into the load until the shoulder is flush
and securely tightened against the load.

4. If the plane of the machinery eye bolt is not aligned with
the sling line, estimate the amount of unthreading rotation
necessary to align the plane of the eye properly.

5. Remove the machinery eye bolt from the load and add
shims (washers) of proper thickness to adjust the angle
of the plane of the eye to match the sling line. Use Table 3
to estimate the required shim thickness for the amount of
unthreading rotation required.

418

This application/warning information apply to Crosby products only.

for In-Line & Angular Loading

Table 3

Shim Thickness

Eye Bolt Required to change Eye Bolt
Size Rotation 90° Size
(mm) (mm) (in)

M6 .25 1/4
M8 31 5/16
M10 .38 3/8
M12 44 1/2
M16 .50 5/8
M20 .62 3/4
M24 .75 7/8
M27 o4 1
M30 .88 1-1/8
M36 1.00 1-1/4
M42 118 1-1/2
M48 125 1-3/4
M64 1.50 2
— — 2-1/2
Shim added to change

P

eye alignment 90°.

Shim Thickness
Required to Change

Rotation 90°
(in)
.0125
.0139
.0156
.0192
.0227
.0250
.0278
.0312
.0357
.0357
.0417
.0500
.0556
.0625

Minimum tap depth is

basic shank length plus
one-half the nominal
eye bolt diameter.

Copyright © 2022 The Crosby Group LLC All Rights Reserved
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CROSBY® PIVOT HOIST RING
WARNINGS & APPLICATION INSTRUCTIONS

HR-100

Pivot Hoist Ring
Application / Assembly Instructions

¢ Use pivot hoist ring only with ferrous metal (steel, iron) workpiece.
Do not leave threaded end of hoist ring in aluminium for long
periods of time due to corrosion.

¢ After determining the loads on each pivot hoist ring, select the
proper size using the Working Load Limit (WLL) ratings in Table 1
for UNC threads.

¢ Drill and tap the workpiece to the correct size to a minimum depth
of one-half the threaded bolt diameter plus the effective thread
projection length (see Table 1, on next page). To select proper bolt
and thread sizes see Table 1 on next page.

¢ Install the pivot hoist ring to recommended torque with a
torque wrench making sure the pivot hoist ring body meets the
load (workpiece) surface. See rated load limit and bolt torque
requirements imprinted on top of the pivot hoist ring body (see
Table 1, on next page).

* Never use spacers between the pivot hoist ring body and
workpiece surface.

¢ Always select proper load rated lifting device for use with pivot hoist
ring.

¢ Attach liting device ensuring free fit to pivot hoist ring bail (lifting
ring) (Figure 1).

* Apply partial load and check proper pivot. Ensure load alignment is
in the direction of pivot (Figure 4). There should be no interference
between load (workpiece) and pivot hoist ring bail (Figure 2).

Servicio de Att.

APPLICATIONS & WARNINGS

¢ Load may slip or fall if proper Hoist Ring

assembly and lifting procedures are not used.

e A falling load can seriously injure or Kkill.
* Do not use with damaged slings or chain. For

inspection criteria see ASME B30.9.

¢ Never apply load except in line with the pivot

direction.

e Use only genuine Crosby bolts as

replacements.

¢ Read and understand these warnings and

application instructions.

Pivot Hoist Ring Inspection / Maintenance
Always inspect pivot hoist ring before use.

Regularly inspect pivot hoist ring parts (Figure 3).

Never use pivot hoist ring that shows signs of corrosion, wear or
damage.

Never use pivot hoist ring if bail is bent or elongated.
Do not use parts showing cracks, nicks or gouges.

Always be sure threads on bolts and receiving holes are clean, not
damaged or worn, and fit properly.

Always check with torque wrench before using an already installed
pivot hoist ring.

Always make sure there are no spacers (washers) used between
pivot hoist ring body and the workpiece surface. Remove any
spacers (washers) and retorque before use.

Always ensure free movement of the bail. The bail should pivot 180
degrees (Figure 4).

Always be sure total workpiece surface is in contact with the pivot
hoist ring body mating surface. Drilled and tapped holes must be
90 degrees to load (workpiece) surface.

Always make sure that the load is applied in the direction of pivot.

WRONG 5\ WRONG External Inspection RIGHT
Pcsslbled_c/'v,::‘\ POIntS 180" PIVOT
4 Wear [/ \l |
Figure 1 Figure 2 Figure 3 Figure 4 1 7
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Operating Safety

* Never exceed the capacity (WLL) of the pivot hoist ring,
See Table 1 for UNC threads.

e When using lifting slings of two or more legs, make sure the
forces in the legs are calculated using the angle from the
horizontal sling angle to the leg and select the proper size
pivot hoist ring. When using a multi-leg lifting sling, the pivot
hoist ring must be mounted so that the pivot direction is
inline with the load applied.

Table 1
HR-100 Pivot Hoist Rings**
Dimensions
(mm)
Working Torque Effective Thread
Load Limit* in No. of Bolt Projection

(Kg) Nm.t Bolts Sizett Length
900 10 2 M8 - 1.25 19.08
1,150 16 2 M10 - 1.50 14.76
2,150 38 2 M12-1.75 34.76
5,100 38 4 M12-1.75 42.06
9,000 81 4 M16 - 2.0 39.36

* Ultimate load is 5 times the working load limit. Individually proof tested to 2-1/2
times the working load limit.

1 Tightening torque values shown are based upon threads being clean, dry and
free of lubrication.

** Designed to be used with ferrous workpiece only.
11 Only use Crosby high strength replacement bolts. Do not use any other bolts.

This application/warning information apply to Crosby products only.

LIFTING POINTS
SECTION 11

After slings have
been properly at-
tached to the hoist
ring, apply force
slowly.

Watch the load
and be prepared

Buckling may
occur if the

load is not stiff
enough to resist
the compressive
forces which result
from the angular

to stop applying loading.
force if the load

starts buckling.

Do not reeve slings WRONG

from one bail to
another. This will
alter the load and
angle of loading on
the hoist ring.

Copyright © 2022 The Crosby Group LLC All Rights Reserved
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SIDE PULL HR-1200
WARNINGS & APPLICATION INSTRUCTIONS

HR-1200

Hoist Ring Application / Assembly Instruction
The Crosby side pull swivel hoist ring is designed to accept

standard Crosby fittings to facilitate wider slings and quick

attachment. In order to use the larger fittings, the load rating on the

(shackle) fitting may be greater than the hoist ring frame. Never

exceed the Working Load Limit of the hoist ring frame.

Use swivel hoist ring only with a ferrous metal (steel, iron) or non-

ferrous (i.e., aluminum) loads (workpiece). Do not leave threaded

end of hoist ring in aluminum loads for long time periods due to

corrosion.

After determining the loads on each hoist ring, select the proper

size hoist ring using the Working Load Limit ratings in Table 1 for

UNC threads and Table 2 for Metric threads (On next page.)

For Subsea or Metric environment application, use the HR-1200
CT Series hoist ring only.

Drill and tap the workpiece to the correct size to a minimum depth

of one-half the threaded shank diameter plus the threaded shank

length.

Install hoist ring to recommended torque with a torque wrench

making sure the bushing flange is fully supported by the

load (workpiece) surface. See rated load limit and bolt torque

requirements imprinted on hoist ring body (See Table 1 or Table 2).

Never use spacers between bushing flange and mounting surface.

Always select proper lifting device for use with Swivel Hoist Ring

(See Tables 1 & 2 On next page).

Attach lifting device ensuring free fit to hoist shackle (See Figure 3).

Apply partial load and check proper rotation and alignment of

shackle. There should be no interference between load (workpiece)

and hoist shackle (See Figure 1 and Figure 3).

The Hoist ring should rotate into normal operating position, with

shackle aligned with load as shown in Figure 3. If shackle is

oriented as shown in Figure 4, DO NOT LIFT.

Special Note: when a Hoist Ring is installed with a retention nut,

the nut must have full thread engagement and must meet one

of the following standards to develop the Working Load Limit

(WLL).

1. ASTMA-563 (A) Grade D Hex Thick

2. (B) Grade DH Standard Hex

3. SAE Grade 8 - Standard Hex

Hoist Ring Inspection / Maintenance
Always inspect hoist ring before use.
Regularly inspect hoist ring parts (Figure 2).
For hoist rings used in frequent load cycles or on pulsating
loads, the bolt threads should be periodically inspected by
magnetic particle or dye penetrant.
Do not use part showing cracks, nicks or gouges.
Repair minor nicks or gouges to hoist frame by lightly
grinding until surfaces are smooth. Do not reduce original
dimension more than 10%. Do not repair by welding.

Copyright © 2022 The Crosby Group LLC All Rights Reserved
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APPLICATIONS & WARNINGS

Loads may slip or fall if proper Hoist Ring
assembly and lifting procedures are not followed.

A falling load may cause serious injury or death.

Install hoist ring bolt to torque requirements
listed in tables.

The side pull hoist ring frame will be only one
part of a lifting system with several components
(i.e., shackles and slings). Never exceed the
Working Load Limit of the hoist ring frame.

Do not use damaged slings or chain. For
inspection criteria, see ASME B30.9.

Read and understand these instructions before
using hoist ring.

The tension of the sling must be calculated or
measured and can not exceed the working load
limit (WLL) of the load connection fitting.

Use only genuine Crosby parts as replacements.
Replacement bolt kits are available from Crosby.

WRONG EXTERNAL INSPECTION
PARTS
Free
movement of
shackle pin
) Thread Damage
Figure 1 Figure 2
RIGHT WRONG
90 Pivot
Figure 3 Figure 4

Never use hoist ring that shows signs of corrosion, wear or
damage.

Never use hoist ring if components are bent or elongated.
Always be sure threads on bolt and receiving tapped holes are
clean, undamaged, and fit properly.

Always check with torque wrench before using an already
installed hoist ring.

Always make sure there are no spacers (washers) used between
bushing flange and the mounting surface. Remove any spacers
(washers) and retorque before use.

Always ensure free movement of shackle. The shackle should
pivot 90° and the hoist ring should swivel 360° (See Figure 3).
Always be sure total workpiece surface is in contact with hoist
ring bushing mating surface. Drilled and tapped hole must be
90° to load (workpiece) surface.

17
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OPERATING SAFETY

Servicio de Att. a

LIFTING POINTS
SECTION 11

¢ Never exceed the capacity of the hoist ring, see Table 1 for UNC threads and Table 2 for Metric threads.

* When using lifting slings of two or more legs, make sure the forces in the legs are calculated using the angle from the
horizontal sling angle to the leg and select the proper size swivel hoist ring to allow for the angular forces.

Do not reeve slings
from one bail to
another. This will alter
the load and angle

of loading on the
hoist ring

WRONG After slings have
been properly at-
tached to the hoist
ring, apply force
slowly. Watch the
load and be prepared
to stop applying
force if the load
starts buckling.

Buckling may occur
if the load is not stiff
enough to resist the
compressive forces
which result from the
angular loading.
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HR-1200 UNC Threads

Working Hoist Ring
Fome Load Limit * Bolt Torque in
(Ib) Ftelbt
1 65011 7
800171 12
2000 28
2 20001t 28
3000 60
30001t 60
5000 100
50001t 100
3 500 160
650011 160
000 230
800011 230
4 14000 L
5 17200 800
29000 1100
HR-1200M Metric Threads
Working Hoist Ring
Fgai:;e Load Limit * Bolt Torque in
(kg) Nm
1 300 10
400 16
2 1000 38
1400 81
3 2250 136
3500 312
4 6250 e
7750
; 1002
13000
1350

Designed to be used with Ferrous workpiece only.

TABLE 1
Effective Thread
Bolt Size } Projection Length
(in) (in)
516 - 18 x 1.5 59
3/8-18x 15 59
1/2-13x 2.0 71
1/2-13x2.5 1.21
5/8 - 11 x 2.0 71
5/8 - 11 x 2.75 1.46
3/4-10x2.75 146
3/4-10x 3.5 1.63
7/8-9x2.5 :90
7/8-9x35 1.68
1-8x3.0 115
1-8x4.0 215
1-1/4-7x45 222
1-1/2-6x6.5 2.88
2-4-12x6.5 2.98
TABLE 2
Effective Thread
Bolt Size } Projection Length
(mm) (mm)
M8 x 1.25 x 40 16.9
M10 x 1.5 x 40 16.9
M12 x 1.75 x 50 172
M16 x 2.00 x 60 272
M20 x 2.50 x 75 28.1
M24 x3.00 x 80 331
M30 x 3.5 x 120 65.1
M36 x 4.0 x 150 60.6
M42 x 4.5 x 160 70.6
M48 x 5.0 x 160 70.6

Recommended Shackles

in ®
Shackles Web Sharkioe
209, 210, 213 S-281
215, 2130, 2150
1/2" - (2) ” - (3-
st 2" - (3-1/4)
5/8” - (3-1/4) 2"-(3-1/4)
34 - (a-3/4) 1-1/2 - (4-1/2)
7/8" - (6-1/2) 2"- (6-1/4)
1" - (8-1/2)
1-1/8” - (9-1/2) ¥-@612)
1-1/4” - (12)
1-3/8” - (13-1/2)
1-1/27 - (17) —
1-3/4” - (25)

Recommended Shackles

Red Pin ® Shackles Red Pin ®
209, 210, 213 Web Shackles
215, 2130, 2150 S-281
5/8" - (3-1/4) 2'- (3-1/4)
5/8” - (3-1/4) 27 - (3-1/4)
3/4” - (4-3/4) 1-1/2” - (4-1/2)
7/8” - (6-1/2) 2" - (6-1/4)
17- (8-1/2)
1-1/8” - (9-1/2) 37-(8-1/2)
1-1/4” - (12)
1-3/8” - (13-1/2)
1-1/2" - (17) _
1-3/4” - (25)

*  Ultimate load is 5 times the Working Load Limit. Individually proof tested to 2-1/2 times the Working Load Limit.
1t  Tightening torque values shown are based upon threads being clean, dry and free of lubrication.
11 Long bolts are designed to be used with soft metal (i.e., aluminum) workpiece. While the long bolts may also
be used with ferrous metal (i.e., steel & iron) workpieces, short bolts are designed for ferrous workpieces only.
1  Bolt specification is a Grade 8 Alloy socket head cap screw to ASTM A574. All threads are UNC - 3A.
1+ Bolt specification is a Grade 12.9 Alloy socket head cap to DIN 912. All threads are metric (ASME/ANSI B18.3.1m).
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SECTION 11
CROSBY® WELD-ON PIVOTING LINK
WARNING & APPLICATION INSTRUCTIONS

S-265

¢ Loads may disengage from link if proper welding, assembly,
and lifting procedures are not used.

e A falling load may cause serious injury or death.

* Do not use with damaged slings or chain. For sling
inspection criteria see ASME B30.9.

* Read and understand these instructions before welding on,
or using the pivoting link.

Important Safety Information -

Read and Follow

Use weld-on pivoting link only with ferrous metal (steel) workpiece.
After determining the loads on each weld-on pivoting link, select
the proper size using the Working Load Limit (WLL) ratings in Table
1 on next page.
* Always make sure the weld-on pivoting link and mounting surface

is free of dirt or contaminants before installation.
* Never use spacers between the weld-on pivot link and mounting
surface.
Always select proper load rated lifting device for use with weld-on
pivoting link.
Attach lifting device ensuring free movement of weld-on pivoting
link bail (Figure 1).
Apply partial load and check proper alignment. There should be no
interference between load (workpiece) and weld-on pivoting link
(Figure 2).
Always ensure free movement of bail. The bail should pivot 180
degrees (Figure 4).
The support structure that the pivot link is attached to must be of
suitable size, composition and quality to support the anticipated
loads of all operating positions. The required support structure
thickness for a given application is dependent on variables such
as unsupported length and material strength, and should be
determined by a qualified individual.
Never repair, alter, rework or reshape the pivoting link bail by
welding, heating, burning or bending.

WRONG WRONG

Figure 1 Figure 2

Copyright © 2022 The Crosby Group LLC All Rights Reserved

Figure 3

Servicio de Att.

APPLICATIONS & WARNINGS

Weld-on Pivoting Link

Inspection / Maintenance
¢ Always inspect weld-on pivoting link before use.

* Regularly inspect weld-on pivoting link
parts (Figure 3).

* Never use weld-on pivoting link that shows signs of corrosion, wear

or damage.
* Never use weld-on pivoting link if bail is bent or elongated.

* Do not use part showing cracks, nicks or gouges.
* Always make sure there are no spacers used between weld-on
pivoting link and the mounting surface.

* Always be sure workpiece surface is in total contact with the weld-
on pivoting link base mating surface.

e Always inspect the weld-on pivoting link bail and base for wear.

* A visual periodic inspection of the weld should be performed.
Check the weld visually, or use a suitable NDE method if required.

Operating Safety

*Never exceed the capacity (WLL) of the weld-on pivoting link
(Table 1, next page).

* Always apply load within 90°of inline, at any pivot angle
(Figure 4 & 5).

*When using lifting slings of two or more legs, make sure the
forces in the legs are calculated using the angle from the
horizontal sling angle to the leg and select the proper size link.

Do not reeve slings
from one bail to
another. This will
alter the load and
angle of loading on
the pivoting link.

WRONG

After slings have
been

properly attached
to the pivoting link,
apply force slowly.
Watch the load and
be prepared to stop
applying force if the
load starts buckling.

Buckling may occur
if the load is not stiff
enough to resist the
compressive force
which results from
the angular loading.

Figure 4 Figure 5

This application/warning information apply to Crosby products only.
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Weld-on Pivoting Link
Welding Guidelines

. Select the correct size weld-on pivoting link to be used. Be

sure to calculate the maximum load that will be applied to
the weld-on pivoting link.

. Place the weld-on pivoting link onto the mounting surface. The

bottom of the link base must be parallel and even with the
mounting surface.

. Welding is to be performed by a qualified welder using a

qualified procedure in accordance with American Welding
Society and/or American Society of Mechanical Engineers
requirements. Always follow your country or local mandatory
regulations or codes.

. Thefollowing welding recommendations should be includedin

the qualified procedure for welding to low or medium carbon
plate steel. For welding to other grades of steel, a qualified
weld procedure must be developed.

A. Saddle material is equivalent to SAE/AISI 1024, EN
S355J2, or DIN 1.0570.

B. Weld material is to have a minimum tensile strength of
70,000 PSI (such as AWS A5.1 E-7018). Observe
the electrode manufacturer’s recommendations.
Completely fill internal fillet created between weld-on
pivoting link base and mounting surface.

C. Before welding, all weld surfaces must be clean and
free from rust, grease, paint, slag and any other
contaminants.

Servicio de Att. a

LIFTING POINTS
SECTION 11

. Fillet weld leg size should be minimum shown in Table

1. Weld profiles to be in accordance with AWS. Weld
size is measured by length of leg.

. Welding should be carried out in a minimum of two

passes to ensure adequate root penetration at the
base of the pivoting link.

Weld full length of “D” dimension on both sides of link
base (Figure 5).

. Do not weld close to the bail. After welding, ensure bail

pivots full 180° without interfering with the weld.

. Do not rapidly cool the weld.

The ends of the weld must be ground sufficiently so
that the weld-on pivoting link will fit flush against the
mounting surface.

Athorough inspection of the weld should be performed.
No cracks, pitting, inclusions, notches or undercuts
are allowed. If doubt exists, use a suitable NDE
method, such as magnetic particle or liquid penetrant
to verify.

K. If repair is required, grind out the defect and re-weld

using the original qualified procedure.

Figure 5
Table 1
S$-265 Weld-on Pivoting Links*
Working Load Limit Dimensions
® (mm)
Design Design Minimum Weight
Stock Factor Factor Fillet Weld Each
Number 5:1 4:1 A B C D F G H Size (kg)
1290740 1 1.2 40 36 83 35 13 66 42 3 40
1290768 2.5 3.2 45 44 99 42 18 81 48 3 .60
1290786 4 5.3 55 50 123 49 22 99 57 6 1.20
1290802 6.4 8 70 64 144 64 26 122 67 6 2.40
1290820 12 15 97 90 193 86 34 165 94 8 5.90

*Designed to be used with ferrous workpiece only.

This application/warning information apply to Crosby products only.

Copyright © 2022 The Crosby Group LLC All Rights Reserved




SECTION 11
CROSBY SWIVEL HOIST RING
WARNING & APPLICATION INSTRUCTIONS

HR-125/SS-125 HR-1000
(Red Washer) (Red Washer)
HR-125M HR-1000M
SS-125M (Sliver Washer)
(Silver Washer) HR-1000CT
(Blue Washer)

Hoist Ring Application Assembly Safety

e Use swivel hoist ring only with a ferrous metal (steel, iron) or soft metal
(i.e., aluminum) load (workpiece). Do not leave threaded end of hoist
ring in aluminum loads for long time periods due to corrosion.

¢ For subsea or marine environment applications, use the HR-1000CT
series Hoist Ring only.

* After determining the loads on each hoist ring, select the proper size
hoist ring using the Working Load Limit ratings
in Tables 1, 3, and 5 for UNC threads and Tables 2, 4 and 6 for
Metric threads (on next page).

¢ Drill and tap the workpiece to the correct size to a minimum depth of
one-half the threaded shank diameter plus the threaded shank length.
See rated load limit and bolt torque requirements imprinted on top of
the swivel trunnion (See Table 1 through Table 6 on next page).

e When a hoist ring is used in a side load application, ensure equal loading
on the pins by aligning the bail as shown in (Fig. 3).

e Always be sure total hoist ring bushing mating surface is in contact
with the (workpiece) surface. Drilled and tapped hole must be 90
degrees to load (workpiece) surface.

* Install hoist ring to recommended torque with a torque wrench making
sure the bushing flange meets the load (workpiece) surface.

¢ Never use spacers between bushing flange and
mounting surface.

e Always select proper load rated lifting device for use with Swivel Hoist
Ring.

e Attach liting device ensuring free fit to hoist ring bail (lifting ring) (Fig. 1).

¢ Apply partial load and check proper rotation and alignment. There
should be no interference between load (workpiece) and hoist ring
bail (Fig. 2).

¢ Special Note: When a Hoist Ring is installed with a retention nut, the
nut must have a full thread engagement and must meet one of the
following standards to develop the Working Load Limit (WLL).

UNC NUTS METRIC NUTS

1. ASTM A-563 1. ASTM A-563M
Grade D Class 10S
(Heavy Hex or Hex Thick) 2. 1SO 898-2
Grade DH (EN 20898-2/DIN 267-4)
Grade DH3 Class 10

2. ASTM A-194 Class 12
Grade 2H
Grade 4
Grade 7

3.FNL
Grade 9

4. SAE J995
Grade 8

Minimum thread engagement length is one times thread diameter.

Copyright © 2022 The Crosby Group LLC All Rights Reserved
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APPLICATIONS & WARNINGS

Hoist Ring Inspection / Maintenance
Always inspect hoist ring before use.
* Regularly inspect hoist ring parts.

* Never use hoist ring that shows signs of corrosion, wear or
damage.

* Never use hoist ring if bail is bent or elongated.

* Always be sure threads on shank and receiving hole are clean,
not damaged, and fit properly.

e Always check with torque wrench before using an already
installed hoist ring.

e Always make sure there are no spacers (washers) used
between bushing flange and the mounting surface. Remove
any spacers (washers) and retorque before use.

e Prior to loading always ensure free movement of bail. The bail
should pivot 180 degrees and swivel 360 degrees.

e Loads may slip or fall if proper Hoist Ring assembly
and lifting procedures are not used.

¢ A falling load may cause serious injury or death.

¢ Install hoist ring bolt to torque requirements listed in
tables 1, 2, 3, 4, 5, & 6 for the HR-125, HR-1000, HR-
1000CT, HR-125M, HR-1000M and SS-125.

¢ Read, understand and follow all instructions and
chart information.

Do not use with damaged slings, chain, or webbing.
For inspection criteria see
ASME B30.9.

The tension of the sling must be calculated or
measured and can not exceed the working load limit
(WLL) of the load connection fitting.

e Use only genuine Crosby parts as replacements.

Operating Safety

¢ Never exceed the capacity of the swivel hoist ring, see
Tables 1, 2 and 5 for UNC threads and Tables 3, 4 and 6
for Metric threads (See next page for tables.).
When using lifting slings of two or more legs, make sure
the forces in the legs are calculated using the angle from
the horizontal sling angle to the leg and select the proper
size swivel hoist ring to allow for the angular forces.

WRONG WRONG

Figure 1 Figure 2

Figure 3 Figure 4
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LIFTING POINTS
SECTION 11

Table 1 Do not reeve slings WRONG
from one bail to
HR-125 HR-1000 another. This will alter
Hoist Effective Effective “;e load and angle
Ring Thread Thread ﬁo:;’fﬂ;ﬂg? on the
WLL* Bolt Bolt Projection Projection
5:1 Torque Size Length Bolt Size } Length
(Ib) Ftelbs 1 (in) (in) (in) (in)
800 t1 7 5/16 - 18 x 1.50 .58 5/16 - 18 x 1.50 .52
1000 tt 12 3/8-16 x 1.50 .58 3/8 - 16 x 1.50 .52
2500 28 1/2-13x2.00 .70 1/2-13x2.25 .69
2500 tt 28 1/2-13 x2.50 1.20 1/2-13x2.75 1.19
4000 60 5/8 - 11 x2.00 .70 5/8-11x2.25 .69
4000 tt 60 5/8-11x2.75 1.45 5/8 - 11 x 3.00 1.44
5000 100 3/4-10x2.25 .95 3/4-10 x 2.50 .94
5000 t1 100 3/4-10x 2.75 1.45 3/4 - 10 x 3.00 1.44 After slings have Buckling may
7000Q 100  3/4-10x2.75 .89 3/4- 10 x 3.00 .85 :g:ghggg:;'ge hoist |oa§°i§ﬂ ;:;
7000 ttQ 100 3/4-10 x 3.50 1.64 3/4-10 x 3.50 1.35 ting, apply force enough to resist
8000 160 7/8-9x2.75 .89 7/8 - 9 x 3.00 .85 slowly. Watch the the compressive
8000 tt 160 7/8 -9 x 3.50 1.64 7/8 - 9 x 3.50 1:35 load and be prepared forces which
10000 230 1-8x3.00 114 1-8x3.50 1.35 o stop applying force result from the
if the load starts angular loading.
10000 t+ 230 1-8x4.00 214 1-8x4.50 2.35 buckling.
15000 470 1-1/4 - 7 x 4.50 2.21 1-1/4 - 7 x 5.00 2.09
24000 800 1-1/2-6x6.75 2.97 1-1/2 - 6 x 5.50 2.59
30000 1100 2-4-1/2x6.75 2.97 —_ —_
50000 2100 2-1/2-4x8.00 4.00 — — — B
75000 4300 3-4x10.50 5.00 — e —i_
100000 5100 3-1/2-4x 13.00 7.00 — —
2 Ultimate Load is 4.5 times Working Load Limit for 7000# Hoist Ring when tested
in 90° orientation. All sizes are individually proof tested to 2-1/2 times the Working
Load Limit. *, 1, 11, ¥ (See footnotes at bottom of Table 5).
Table 2 Table 3
Working Load Limit y HR-1000CT
(kg) ™ HR-1000MCT Effective Thread
Effective Thread Working Load Limit  Hoist Ring Bolt Bolt Size Projection
Design Design  Hoist Ring Bolt Bolt Size Projection Length 5:1 (Ib) **** Torque in (Ft e Ibs) t (in)A Length (in)
Factor 5:1 Factor 4:1 Torque in (Nm) t (mm) (mm) 1900 28 1/2-13%x2.25 70
825 1030 38 M12x1.75x 55 15.6 1900 28 1/2-13x2.75 1.20
1350 1690 81 M16 x2.00 x 65 2515 3000 60 5/8-11 x2.25 70
2250 2810 136 M20 x2.50 x 80 25.3 4800 100 3/4 - 10 X 3.00 85
3175 3970 312 M24 x 3.00 x 90 354 6200 160 7/8-9x3.00 85
5450 6810 637 M30 x 3.50 x 140 65.9 8300 230 1-8x350 135
7450 9310 1005 M36 x 4.00 x 130 56.3 12500 470 11/4-7x5.00 210
13250 16560 1350 M48 x 5.00 x 180 50.7 20000 800 11/2-6Xx5.50 2.60
20000 800 11/2-8x5.50 2.60
28000 1100 2-45x750 3.20
45000 2100 21/2-4x9.50 3.73
Table 4
Working Load Limit (kg)*** HR-125M HR-1000M
Design Hoist Ring HR-1000M Effective
Factor HR-125M Bolt Torque HR-125M Effective Thread Thread Projection
5:1 Design 4:1 inNm t Bolt Size 1} (mm) Projection Length (mm) Bolt Size 1} (mm) Length (mm)
400 500 10 M8 X 125X 40 16.9 M8 X 1.25 X 40 15.2
450 550 16 M 10 X 1.50 X 40 16.9 M 10 X 1.50 X 40 15.2
1050 1300 38 M 12X 1.75 X 50 172 M 12X 175X 55 155
1900 2400 81 M 16 X 2.00 X 60 272 M 16 X 2.00 X 65 2515)
2150 2700 136 M 20 X 2.50 X 65 312 M20 X250 X70 30.5
3000 3750 136 M20 X 250X 75 28.1 M20 X250 X 80 254
4200 5250 312 M 24 X 3.00 X 80 33.1 M 24 X 3.00 X 90 354
7000 8750 637 M 30 X 3.50 X 120 65.1 M 30 X 3.50 X 140 66.2
11000 13750 1005 M 36 X 4.00 X 150 60.6 M 36 X 4.00 X 150 56.2
12500 15600 1005 M 42 x 4.50 x 160 70.6 — —
13500 16900 1350 M 48 x 5.00 x 160 101 — —_
22300 27900 2847 M 64 x 6.00 x 204 101 — —
31500 39400 5830 M 72 x 6.00 x 265 132 — —
44600 55800 6914 M 90 x 6.00 x 330 177 — —

See Footnotes on next page.

This application/warning information apply to Crosby products only.
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1 Tightening torque values shown are based upon threads being clean, dry and free of lubrication.

Footnotes below relate to tables 1-4

* Ultimate load is 5 times the Working Load Limit. Individually proof tested to 2-1/2 times the Working Load Limit.
** Ultimate load is 4 times the Working Load Limit. Individually proof tested to 2-1/2 times the Working Load Limit.
*** Individually proof tested to 2-1/2 times the Working Load Limit based on 4:1 design factor

Hkk

Ultimate load is 5 times the Working Load Limit. Individually proof tested to 2 times the Working Load Limit.

17 Long bolts are designed to be used with soft metal (i.e., aluminum) workpiece. While the long bolts may also be used with ferrous metal (i.e., steel & iron) workpieces, short bolts are designed for ferrous

workpieces only.

1 Bolt specification is an Alloy socket head cap screw to ASTM A574. All threads are UNC .
17 Bolt specification is a Grade 12.9 Alloy socket head cap screw to DIN 912. All threads are metric (ASME/ANSI B18.3.1m)

A Bolt specification is a Grade L7 or L43 Alloy socket head cap screw to ASTM A320. All threads are UNC.

11+ Tighten bolt to specified torque, then tighten nut to specified torque.
All Swivel Hoist Rings are individually proof tested.

Working Load
Limit
(Ib) ¥
400
400
500
1250
1250
1250
2000
2000
2000
2500
2500
3500
3500
4000
4000
5000
5000
5000
7500
12000
15000
25000
25000
37500
50000

Torque in
Ftelbs t
3.5
&5
6
14
14
14
30
30
30
50
50
50
50
80
80
115
115
115
235
400
550
1050
1050
2150
2550

Table 5

SS-125 ¥¥

Bolt Size
(in) §
5/16 - 18 x 1
5/16 - 18 x 1.25
3/8-16x1.25
1/2-13x2
1/2-13x2.25
1/2-13x2.5
5/8-11x2
5/8 - 11 x 2.25
5/8-11x2.5
3/4-10x2.25
3/4-10x2.75
3/4-10x2.75
3/4-10x3.25
7/8-9x2.75
7/8-9x3
1-8x3
1-8x3.25
1-8x4
1-1/4-7x 4
1-1/2-6x5.5
2-4-1/2x5.75
2-1/2-4x8
2-1/2-8x8
3-4x10.25
3-1/2-4x13

Copyright © 2022 The Crosby Group LLC All Rights Reserved

Effective Thread
Projection
(in)
.29
.54
.54
.78
1.03
1.28
.78
1.03
1.28
1.03
1.53
1.04
1.54
1.04
1.29
1.29
1.54
2.29
1.89
2.70
2.96
4.00
4.00
5.00
7.00

Working Load
Limit
(kg) ¥
200
250
525
950
1075
1500

2100
2100
3500
3500
5500
6250
6750
11150
15750
22300

Table 6
SS-125M ¥¥
Torque in Bolt Size
(Nm) 1 (mm) §§

4 M 8 x 1.25x30

8 M 10 x 1.50x35
18 M 12 x 1.75x50
40 M 16 x 2.00x60
68 M 20 x 2.50x65
68 M 20 x 2.50x75
108 M 24 x 3.00x80
108 M 30 x 3.50x110
318 M 30 x 3.50x95
318 M 30 x 3.50x115
542 M 36 x 4.00x135
542 M 42 x 4.50x155
746 M 48 x 5.00x155
1423 M 64 x 6.00x205
2915 M 72 x 6.00x265
3459 M 90 x 6.00x330

Footnotes below relate to Tables 6 and 7
¥ Ultimate load is 5 times the Working Load Limit. Individually proof tested to 2 times

the Working Load Limit.

Effective Thread
Projection
(mm)

13
18
19
29
34
32

37
58
42
62
64
82
82
101
132
177

¥¥ All components are 316 Stainless Steel, except Bolt Retainers, which are made
from15-7 PH (UNS 15700) magnetic stainless steel.
§ Bolt specification is 316 Stainless Steel socket head cap screw to
ASTM F 837 Group 1 (316).
§§ Bolt specification is 316 Stainless Steel socket head cap screw to

ASTM F837M (316).

All threads are Metric (ASME/ANSI B18.3.1M).

This application/warning information apply to Crosby products only.
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CROSBY Slide-Loc® Lifting Point
WARNINGS & APPLICATION INSTRUCTIONS

SL-150 & SL-150M
Slide-Loc Lifting Point
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LIFTING POINT
APPLICATION / ASSEMBLY INSTRUCTIONS

* Lifting Points incorporate a red indented
area on each forged bail that provides a
quick indicator to determine whether the
Litting Point is in the installation position or
the lifting position. If the QUIC-CHECK
mark is visible, product is in installation mode and shall not be
used for lifting.

* To check, look for indented surface (red) on bail. A visible
QUIC-CHECK mark (Figure 2) means the slide lock and bolt
are engaged for installation. When Lifitng Point is properly
installed, move slide lock to liting position (Figure 1).

* Use Lifting Points only with a ferrous metal (i.e., steel, iron)
or soft metal (e.g., aluminum) load (workpiece). Do not leave
threaded end of Lifting Point in aluminum loads for long time
periods due to corrosion.

* When using lifting slings of two or more legs, make sure the
forces in the legs are calculated using the angle from the
horizontal sling angle to the leg and select the proper size
swivel hoist ring to allow for the angular forces.

* After determining the loads on each Lifting Point, select the
proper size Lifting Point using the Working Load Limit ratings
in Table 1 for UNC threads and Table 2 for Metric threads.

* Never exceed rated capacity of Lifting Point. See Table 1 for
UNC threads, and Table 2 for metric threads.

* Drill and tap the workpiece to the correct size to a minimum
depth of one-half the threaded shank diameter plus the
threaded shank length.

* Install Lifting Point by hand so that the bushing flange is held
tight to the mounting surface by the bolt. The bushing flange
should engage the entire mounting surface.

* Never use spacers between bushing flange and mounting
surface.

* Always select proper load rated lifting device for use with Lifting
Points.

* Attach lifting device ensuring free fit to Lifting Point bail (Figure 6).
* Never lift load if Red QUIC-CHECK indicator is visible (Figure 2).

* Apply partial load and check proper rotation and alignment.
The Lifting Point bail should be in-line with the direction of the
load.

428 This application/warning information apply to Crosby products only.
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LIFTING POINTS
SECTION 11

¢ Load may slip or fall if proper Lifting Point
assembly and lifting procedures are not used.

¢ A falling load can seriously injure or Kkill.

* Do not use with damaged slings or chain. For
inspection criteria see ASME B30.9.

¢ Use only genuine Crosby bolts as replacements.

¢ Read and understand these warnings and
application instructions.

¢ Do not load the Lifting Point if the slide lock is
in the installation position (Red QUIC-CHECK
mark is visible).

¢ The tension of the sling must be calculated or
measured and can not exceed the working load
limit (WLL) of the load connection fitting.

USING THE LIFTING POINT

Slide-Loc LIFTING Position Slide-Loc INSTALLATION Position

> -
> -
> -

Figure 1 Figure 2

* Do not load in a direction perpendicular to the bail (Figure 5).

* Special Note: Recommended thru hole clearance is 1/32" for bolts
smaller than 1" and 2/32" for bolts 1" and larger in diameter.

1.ASTM A-563
A. Grade D Hex Thick
B. Grade DH Standard Hex

2. SAE Grade 10.9 — Standard Hex

To place the Lifting Point:

* Move the slide lock into the installation position, such that the four
flats on the bolt head are engaged (Figure 2).

* Thread the bolt of the Lifting Point into the hole of your workpiece
making sure that the entire length of exposed bolt thread is engaged.
If the hole on your workpiece is not threaded, ensure that the Lifting
Point is secured with a nut on the opposite side of your workpiece
and that that nut thread is fully engaged.

Copyright © 2022 The Crosby Group LLC All Rights Reserved




LIFTING POINTS
SECTION 11

* Before applying any load, ensure that the slide lock has been moved

APPLICATIONS & WARNINGS

from one lifting
point to another.
This will alter the
load and angle of
loading on the Lift
Point.

Resultant Load

attached to the
liting point, apply
force slowly. Watch
the load carefully
and be prepared to
stop applying force
if the load starts
buckling.

back into the lifting position and that the bail is free to rotate (Figure 1). Table 1
Working Load Limit 0 Effective Thread
* The Lifting Point can be loaded in any direction shown in Figure 4. "t UNC%:;‘SW Projection Length
® (in)
* Do not swivel the Lifting Point while supporting a load. The Lifting Point 5 38 61
is a positioning device and is not intended to swivel under load. 75 12 80
150 5/8 101
To remove Lifting Point 2.30 4 128
. ; ) ) - 230 7/8 163
* Move the slide lock into the installation position, such that the four flats 320 9 193
on the bolt head flats are engaged (Figure 2).
* Unthread the Lifting Point from your workpiece.
Table 2
Lifting Point Inspection / Maintenance ing Load Liit CortSine ectve Thread
* Perform regular daily inspections as recommended. 4(‘; (mm) (mm')'engm
« Always inspect Lifting Point before use. 5 10 14.7
75 12 18.1
* Regularly inspect Lifting Point parts (Figure 3). 150 16 245
- ) . . 230 20 310
* Never use Lifting Point that shows signs of corrosion, wear or damage. 320 o4 370
* Never use Lifting Point if bail is bent or elongated.
* Always be sure threads on shank and receiving hole are clean, not
damaged, and fit properly.
* Never use spacers (washers) between bushing flange and the mounting
surface.
* Always ensure free movement of bail. The bail should swivel 360
degrees (Figure 3).
* Always be sure total workpiece surface is in contact with Lifting Point
bushing mating surface. Drilled and tapped hole must be 90 degrees to
load (workpiece) surface.
JAcceptable WRONG
Load WRONG
IRange
9 —_—
Free movement
(Slide Lock)
(Swivel)
Figure 3 Figure 4 Figure 5 Figure 6
WRONG After slings have Buckling may
Do not reeve slings been properly occur if the

load is not stiff
enough to resist
the compressive
forces which
result from the
angular loading.

Copyright © 2022 The Crosby Group LLC All Rights Reserved

This application/warning information apply to Crosby products only.
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LIFTING POINTS
SECTION 11

Technical Information

The following information aims to give advice and explain the most common questions in order to ensure correct and proper use of lifting points.
This technical information refers to RELP, RLP, DLP and BLP unless other is stated. Always refer to the user instructions of the specific model
of lifting point before use. It is of the most importance that this information is known to the user and in accordance with the Machinery Directive
2006/42/EC this information must be delivered to the customer. See website or user instructions for assembly instructions. Meets listed current
specifications and standards at time of publication of this catalog.

General Advice

Reference should be made to relevant standards and other statutory regulations. Inspections must be carried out only by people who possess
sufficient knowledge.

Before installation and before every use, visually inspect the lifting points, paying particular attention to any evidence of corrosion, wear, weld
cracks or deformations. Please ensure compatibility of bolt thread and tapped hole.

The material construction, to which the lifting point will be attached, should be of adequate strength to withstand forces during lifting without
deformation.

Ensure minimum thread depth, see table (d refers to bolt diameter).

Thread depth Yield limit of base material
1xd For steel, yield limit >200 MPa
1.25xd For cast iron, yield limit >200MPa
2.5xd Aluminum

For other metal alloys or base materials consult
your Gunnebo Industries distributor.

* If the bolt length needs to be adjusted the bolt should be cut with a cold saw or lathe and temperature kept as low as possible during
cutting. After cutting check the shape of the threads nearest the cut with an appropriately sized die (there must not be any burrs).

* The surface facing around the thread hole shall be flat (plane), clear of dirt and smooth to ensure perfect contact with the shoulder
surface of the Lifting Point.

Nut and washer

The nut and washer must be the original equipment supplied from Gunnebo Industries to ensure the correct mechanical properties. No warranty,
insurance or liability will be accepted if bolts not supplied by Gunnebo Industries have been used.

Extreme Environments

The in-service temperature affects the WLL as follows:

RLP RELP BLP /DLP
Temperature (°C) Reduction of WLL Temperature (°C)  Reduction of WLL Temperature (°C) Reduction of WLL
-40 to + 200 °C 0% -40 to + 200 °C 0% -40 to + 200 °C 0%
+200 to + 300 °C 10 % +200 to + 300 °C 15 % Temperatures below -40°C or above 200°C are
+300 to + 400 °C 25 % +300 to + 400 °C 20% MEHEIEREE
Temperatures below -40°C or above 400 °C are +250 to + 350 °C 25 %
not allowed.

Temperatures below -40°C or above 350°C
are not allowed.

Severe Environments

Lifting points must not be used in alkaline (> pH10) or in acidic condition (< pH®6).
Comprehensive and regular examination must be carried out when used in severe or corrosive environments. In uncertain situations consult your
Gunnebo Industries distributor.

Surface Treatment

* Hot dip galvanizing or plating is not allowed outside the control of the manufacturer.
¢ Acid or Alkaline cleaning is not allowed.

This application/warning information apply to Gunnebo products only. Copyright © 2022 The Crosby Group LLC All Rights Reserved




LIFTING POINTS APPLICATIONS & WARNINGS
SECTION 11

Protect yourself and others

Before each use the Lifting Point should be checked for obvious damage or deterioration.
Know the weight of the load and its center of gravity.

Ensure the load is ready to move and that no obstacles will obstruct the lifting.
Check the conformity of the load with the Working Load Limit.

Prepare the landing site.

Never overload and avoid shock loading.

Never use an improper configuration.

Never use a worn or damaged Lifting Point.

Do not ever ride on the load.

Do not ever walk or stand under a suspended load.

Take into consideration that the load may swing or rotate.

Watch your feet and fingers while loading/unloading.

Inspection

Periodic thorough examination must be carried out at least every 12 months or more frequently according to local statutory regulations, type of
use and past experience.

Ensure correct bolt and nut size, quality and length.

Ensure compatibility of bolt thread and tapped hole — control of the torque.

The lifting point should be complete.

The working load limit and manufacturers stamp should be clearly visible.
Check for deformation of the component parts such as body, load ring and bolt.
Check for mechanical damage, such as notches, particularly in high stress areas.
Wear should be no more than 10 % of cross sectional diameter.

Evidence of corrosion.

Evidence of cracks.

Damage to the bolt, nut and/or thread.

The body of the Lifting Point must be free to rotate.

Symmetric Loading Conditions

* For three and four leg lifts, the Lifting Points should be arranged symmetrically around the center of gravity and in the same plane if possible.
The WLL for Gunnebo Industries Lifting Points is based on symmetrical loading.

The Lifting Point must be positioned on the load in such way that movement is avoided during lifting.

For single leg lifts, the lifting point should be vertically above the center of gravity of the load.

For two leg lifts, the Lifting Points must be equidistant to or above the center of gravity of the load.

Asymmetric Loading Conditions

* For unequally loaded lifts we recommend that the WLL is determined as follows:
* 2-leg slings are calculated as the corresponding 1-leg sling.
¢ 3 and 4-leg slings are calculated as the as the corresponding 1-leg sling*

*(If 2-legs with full certainty are carrying the major part of the load, the WLL can be calculated as for the corresponding 2-leg sling).

WLP - WELDING

Preheat the structure if the temperature is below 0°C; otherwise follow AS 1554 or other suitable national standard.

¢ Ensure that the WLP cannot move during welding by welding the corners of the welding block. Continue the weld around the welding block
without interruption in a single operation.
¢ The nozzle or electrode should be at 45° (see Fig. C), so that the required penetration is obtained. The minimum throat (A) should be

maintained.
Min. plate gauge Min. throat
Product (Rm-1250 N/mm2) thickness
tmin (mm) (mm)
WLP25T 1 1
WLP 4T 19 13
WLP7T 24 16
WLP 10T 30 18
WLP 16 T 40 20

¢ The weld should not contain cracks or pores.
¢ Do not cool the weld with water. It should be left to cool naturally.

Copyright © 2022 The Crosby Group LLC All Rights Reserved This application/warning information apply to Gunnebo products only. 431
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Working Load Limits for WLP

Typ

WLP-2.5T
WLP-4T
WLP-7T
WLP-10T
WLP-16T

1-leg

WLL tonnes*

25
4.0
7.0
10.0
16.0

2-leg
o
i

0 0-90°  90-120°
B 0-45° B 45-60°

3.5 2.5

5.6 4.0

9.8 7.0

141 10.0

22,5 16.0

Working Load Limits for SLP

Typ

SLP-1T
SLP-3T
SLP-5T

1-leg

WLL tonnes*

1.0
3.0
5.0

2-leg
o
B
a 0-90°  90-120°
B 0-45° B 45-60°
14 1.0
42 3.0
70 5.0

Working Load Limits for ELP

Typ

ELP-16-8
ELP-20-8
ELP-24-8
ELP-30-8

1-leg

WLL tonnes*

1.0*
15
2.0"
3.0"

2-leg
a
B
o 0-90° o 90-120°
B 0-45° B 45-60°
14 1.0
2.1 15
2.8 2.0
4.2 3.0

3- and 4-leg
a
a
B B
a0-90° a90-120°
B 0-45° B 45-60°
5.2 3.7
8.4 6.0
14.8 10.5
212 15.0
33.6 24.0
3- and 4-leg
a
[}
B p
a 0-90° a 90-120°
B 0-45° B 45-60°
2.1 1.5
6.3 45
10.6 75
3- and 4-leg
[+}
[}
b p
a 0-90° a 90-120°
B 0-45° B 45-60°
2.1 1.5
3.1 2.3
42 3.0
6.3 45

Note: The above loads apply to normal usage and equally loaded legs. For asymmetric loaded chain
slings, the following is recommended:

. A two-legged system is rated as a single-legged system.

o A three- or four-legged system is rated as a two-legged system.

** In case of 1-leg application where loading is limited to straight loading in the direction of thread (no
bending force) it is possible to use ELP with four times higher WLL. Note: Threaded depths need to be at
least 1xM for steel, 1.25xM for cast iron and 2xM for aluminum alloy.

This application/warning information apply to Gunnebo products only.

Copyright © 2022 The Crosby Group LLC All Rights Reserved

LIFTING POINTS
SECTION 11



Crosby° Load Binder
WARNINGS & APPLICATION INSTRUCTIONS

¢ Failure to use this load binder properly may result in
serious injury or even death to you or others.

* Do not operate load binder while standing on the load.

¢ Move handle with caution. It may whip — Keep
body clear.

¢ Keep yourself out of the path of the moving handle
and any loose chain laying on the handle.

¢ You must be familiar with state and federal regulations
regarding size and nhumber of chain systems required
for securing loads on trucks.

¢ Always consider the safety of nearby workers as well
as yourself when using load binder.

¢ While under tension, load binder must not bear
against an object, as this will cause side load.

¢ Do not throw these instructions away. Keep them
close at hand and share them with any others who use
this load binder.

¢ Do not use handle extender — see instructions.

¢ Do not attempt to close or open the binder with more
than one person.
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Ratchet Type Lever Snubbing Type

Lever Type Lever Walking Type

Mechanical Advantage

Lever Type Binder =25 : 1
Ratchet Type Binder =50 : 1

Example: 50 kilogrames of effort applied to the binder results in the
following force on the binder.

Lever Type:
50kg. x 25 = 1250 kg of force

Ratchet Type:
50kg. x 25 = 2500 kg of force

434 This application/warning information apply to Crosby products only.
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Instructions — Lever Type
Load Binders

Hook load binder to chain so you can operate it while
standing on the ground. Position load binder so its handle
can be pulled downward to tighten chain (see photo). Be
aware of ice, snow, rain, oil, etc. that can affect your
footing. Make certain your footing is secure.

The Crosby Group LLC specifically
recommends AGAINST the use of
a handle extender (cheater pipe).
If sufficient leverage cannot be
obtained using the lever type load
binder by itself, a ratchet type
binder should be used.

If the above recommendation is

disregarded and a cheater pipe is

used, it must closely fit the handle

and must slide down the handle

until the handle projections are contacted. The pipe should
be secured to the handle, for example, by a pin, so that
the pipe cannot fly off the handle if you lose control and let
go. The increased leverage, by using a cheater pipe, can
cause deformation and failure of the chain and load binder.
During and after tightening chain, check load binder handle
position. Be sure it is in the locked position and that its
bottom side touches the chain link.

Chain tension may decrease due to load shifting during
transport. To be sure the load binder remains in proper
position: Secure handle to chain by wrapping the loose
end of chain around the handle and the tight chain, or tie
handle to chain with soft wire.

When releasing load binder, remember there is a great
deal of energy in the stretched chain. This will cause the
load binder handle to move very quickly with great force
when it is unlatched. Move handle with caution. It may
whip — Keep body clear.

Never use a cheater pipe or handle extender to release
handle. Use a steel bar and pry under the handle and stay
out of the path of handle as it moves upward.

If you release the handle by hand, use an open hand
under the handle and push upward. Do not close your
hand around the handle. Always keep yourself out of
the path of the moving handle.

Instructions - Ratchet Load Binders

Position ratchet binder so it can be operated from the ground.
Make sure your footing is secure.

Maintenance of All Load Binders

Routinely check load binders for wear, bending, cracks,
nicks, or gouges. If visual wear bending or cracks are
present - Do not use load binder.

Routinely lubricate pivot and swivel points of Lever
Binders, and pawl part and screw threads of Ratchet
Binders to extend product life and reduce friction wear.

Copyright © 2022 The Crosby Group LLC All Rights Reserved
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Crosby® L-180 WINCHLINE TAIL CHAIN
WARNING & APPLICATION INSTRUCTIONS

L-180

¢ Loads may disengage from winchline tail chain if
proper procedures are not followed.

¢ A falling load or disengaged winchline tail chain may
cause serious injury or death.

¢ Inspect winchline tail chain for damage before
each use.

¢ Wire rope should not be terminated to tail chain by
the use of a knot.

¢ Do not attach slings or other devices in hook for
overhead lifting — see operating practices.

Important Safety Information —
Read & Follow

e Only winchline tail chains made from alloy chain,
Grade 80 or Grade 100, should be used for overhead
lifting applications.

e Working Load Limit (WLL) is the maximum load in pounds
which should ever be applied to winchline tail chain.

¢ The Working Load Limit or Design Factor may be affected
by wear, misuse, overloading, corrosion, deformation,
intentional alterations, sharp corner cutting action and other
use conditions.

Never repair, alter, rework, or reshape a hook or chain by
welding, heating, burning or bending.

Recommended for IPS or XIP (EIP), RRL, FC or IWRC
wire rope.

Shock loading and extraordinary conditions must be taken
into account when selecting winchline tail chains.

CAUSE FOR REMOVAL FROM SERVICE

A winchline tail chain shall be removed from service if any of
the following are visible on chain or hook:

* Wear, nicks, cracks, breaks, gouges, stretch, bend, weld
splatter and discoloration from excessive temperature.
Minimum thickness on chain link shall not be below the
values listed on Table 1.

Excessive pitting or corrosion on chain, hook or
termination fitting.

Makeshift fasteners, hooks, or links formed from bolts,
rods, etc.

Table 1
Wire Rope Nominal Chain
L-180 Diameter Size

Stock No. (mm) (mm) (in)
1091482 13- 16 16 5/8
1091511 19-22 22 7/8
1091516 25-29 26 1
1091525 25-29 26 1
1091532 32 32 1-1/4

Copyright © 2022 The Crosby Group LLC All Rights Reserved
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APPLICATIONS & WARNINGS

Mechanical coupling links in the body of the chain.

Other damage that would cause a doubt as to the strength
of the chain.

Winchline tail chain should not be subjected to galvanizing
or any plating process. If it is suspected the chain has
been exposed to chemically active environment, remove
from service.

Termination end attachments that are cracked, deformed,
or worn.

For wire rope inspection procedures and removal from
service criteria refer to manufacturer’s recommendations.

OPERATING PRACTICES

Know the winch lifting/pulling systems capacity rating.

Know the applied load on tail chain. In dragging
applications, the applied load may be greater or less than
its weight due to friction.

During lifting/dragging with or without the load, personnel
should be alert for possible snagging.

WORKING LOAD LIMIT (WLL) is the maximum load in
pounds which should ever be applied to winchline tail
chain when the chain is new or in as-new condition, and
when the load is uniformly applied in direct tension to a
straight length of chain.

Working Load Limit

Wire Rope 3.5t0 1
Diameter L-180 Design Factor
(mm) Stock No. (kg)
13- 16 1091482 5900
19-22 1091511 15510
25-29 1091516 21640
25-29 1091525 21640
32 1091532 33200

10mm through 16mm made from Grade 40 High Test carbon steel.

22mm through 32mm made from Grade 80 or Grade 100 alloy steel. Only alloy
tail chain should be used for overhead lifting applications.

This application/warning information apply to Crosby products only.

Wire rope termination efficiency and tail chain Working
Load Limit (WLL) must be considered when selecting
termination fitting and tail chain.

Efficiency of wire rope end termination is based on the
catalog breaking strength of wire rope.

Typical Termination Method & Efficiency
Termination Efficiency
S-409 Swage Button 80%

The winchline tail chain hook is designed to fit the
winchline diameter when hooked or connected back to
winchline (See Figure 1).

When used to pull or drag a load, the winchline tail

chain may be wrapped around the load and the hook
connected to the winchline. Also, when used to pull or
drag a load over the tail board roller, the tail chain hook
may be attached directly to the load at a connection point
authorized by a competent rigger (See Figure 5). In either
case, a visual verification of proper hook engagement is
required during the entire operation.

When used in overhead lifting applications, the winchline
tail chain may be wrapped around the load and the hook
connected to the winchline (See Figure 1). Used in this
manner, this connection provides the same load control
advantages and limitations as a single leg wire rope sling
basket or choker hitch. The winchline tail chain should

contain and support the load from the sides, above center
of gravity, so load remains under control.
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A visual verification of proper hook engagement is required
during the entire operation.

¢ The tail chain hook has no provision for a latch; therefore,
The Crosby Group, LLC. specifically recommends AGAINST
placing the load, slings or other devices directly into the tail
chain hook for the purpose of overhead lifting. A latch may
be mandatory by regulations or safety codes: e.g. OSHA,
MSHA, ASME B30, insurance, etc (See Figure 2).

If the above Crosby recommendation is disregarded and
slings or other devices are placed directly into the tail
chain hook, as a minimum ensure:

RIGHT

e Personnel shall stand clear of the suspended load.

* Visual verification of proper hook engagement is required
in all cases.

* The sling or device should be centered in the base (bowl/
saddle) of the hook.

e The user must assure connection to the hook is secure
throughout the movement of the load.

* A designated competent rigger must verify that all
appropriate rigging practices are followed for attachment
and control of load.

The winchline and tail chain links should always be protected
from being damaged by sharp corners (See Figure 3).

Chain links should not be twisted or kinked.

Winchline or tail chain should not be pulled from under loads
if the load is resting on winchline or tail chain.

Winchline or tail chain that appears to be damaged should
not be used unless inspected and accepted by a designated
person.

Never side load, back load, or tip load hook (See

Figure 4).

All portions of the human body should be kept from between
the winchline / tail chain and load.

Personnel shall stand clear of the suspended load.

Shock loading should be avoided.

Extreme temperature will reduce the performance of
winchline tailchain.

Normal operating temperature is -40°F to 400°F
(-40°C to 204°C).

This application/warning information apply to Crosby products only.

LIFTING OR PULLILNG LIFTING
Figure 1 Figure 2
WRONG
TAIL CHAIN ®
OR Winchline
MUST NOT
PASS OVER
SHARP
CORNERS OR
EDGES. USE
PADDING TO RIGHT
PROTECT THE
SLING. PAD
7 SHARP
- — CORNERS
Figure 3
Back Load Side Load Tip Load
WRONG WRONG WRONG
Figure 4
RIGHT
PULLING
Figure 5
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SECTION 15
TACKLE BLOCK
& SHEAVE ASSEMBLY

WARNINGS, USE AND
MAINTENANCE INFORMATION

¢ A potential hazard exists when lifting or dragging
heavy loads with tackle block assemblies.

¢ Failure to design and use tackle block systems
properly may cause a load to slip or fall — the result
could be serious injury or death.

¢ Failure to design lifting system with appropriate
sheave assembly material for the intended application
may cause premature sheave, bearing or Wireline wear
and ultimate failure - the result could be serious injury
or death.

¢ A tackle block system should be rigged by a qualified
person as defined by ANSI/ASME B30.26.

¢ Instruct workers to keep hands and body away from
block sheaves and swivels — and away from “pinch
points” where rope touches block parts or loads.

¢ Do not side load tackle blocks.

e See OSHA Rule 1926.1431(g)(1)(i)(A) and 1926.1501(g)4)iv)XB)
for personnel hoisting by cranes and derricks, and
OSHA Directive CPL 2-1.36 — Interim Inspection
Procedures During Communication Tower Construction
Activities. Only a Crosby or McKissick Hook with a
PL latch attached and secured with a bolt, nut and
cotter pin (or toggle pin) or a PL-N latch attached and
secured with toggle pin; or a Crosby hook with an
S$-4320 latch attached and secured with cotter pin or
bolt, nut and pin; or a Crosby SHUR-LOC® Hook in
the locked position may be used for any personnel
hoisting. A hook with a Crosby SS-4055 latch attached
shall NOT be used for personnel lifting.

¢ Instruct workers to be alert and to wear proper safety
gear in areas where loads are moved or supported with
tackle block systems.

e Use only genuine Crosby parts as replacement.

¢ Read, understand, and follow these instructions to
select, use and maintain tackle block systems.

* Do not use a block or ball that does not have a legible
capacity tag.

Important:

For maximum safety and efficiency, tackle block and sheave
systems must be properly designed, used, and maintained.
You must understand the use of tackle block components
and sheaves in the system. The responsibility for the use
and application of products rests with the user. Read them
carefully and completely.

Some parts of these instructions must use technical words
and detailed explanations. NOTE: If you do not understand all
words, diagrams, and definitions — A block and system must
be designed by a qualified person. For further assistance,
call:

In U.S.A. — Crosby Engineered Products Group

at (800)777-1555.

In CANADA — Crosby Canada, Ltd. (877) 462-7672.

In EUROPE — N.V. Crosby Europe (+32)(0) 15 75 71 25.

As you read instructions, pay particular attention to safety
information in bold print.

KEEP INSTRUCTIONS FOR FUTURE USE - DO NOT
THROW AWAY!

Copyright © 2022 The Crosby Group LLC All Rights Reserved
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APPLICATIONS & WARNINGS

General Cautions or Warnings

Ratings shown in Crosby Group literature are applicable only to
new or in "as new” products.

Working Load Limit ratings indicate the greatest force or load
a product can carry under usual environmental conditions.
Shock loading and extraordinary conditions must be taken
into account when selecting products for use in tackle block
systems. Working Load Limit ratings are based on all sheaves
of tackle block system being utilized. If all sheaves are not
utilized, balance must be maintained, and the Working Load
Limit must be reduced proportionally to prevent overloading
sheave components. Changes from full sheave reeving
arrangement should be only at the recommendation of a
qualified person, and incorporate good rigging practices.

In general, the products displayed in Crosby Group literature
are used as parts of a system being employed to accomplish
a task. Therefore, we can only recommend within the Working
Load Limits, or other stated limitations, the use of products
for this purpose.

The Working Load Limit or Design (Safety) Factor of

each Crosby product may be affected by wear, misuse,
overloading, corrosion, deformation, intentional alteration,
and other use conditions. Regular inspection must be
conducted to determine whether use can be continued at the
catalog assigned WLL, a reduced WLL, a reduced Design
(Safety) Factor, or withdrawn from service.

Crosby Group products generally are intended for tension
or pull. Side loading must be avoided, as it exerts additional
force or loading which the product is not designed to
accommodate.

Always make sure the hook supports the load. The latch must
never support the load.

Welding of load supporting parts or products can be
hazardous. Knowledge of materials, heat treatment, and
welding procedures are necessary for proper welding. Crosby
Group should be consulted for information.

Crane component parts, i.e., the boom, block, overhaul ball,
swivel, and wire ropes are metallic and will conduct electricity.
Read and understand OSHA standard covering crane and
derrick operations (29 CFR 1926.1501 SUBPART N) before
operating proximate to power lines.

Definitions

STATIC LOAD — The load resulting from a constantly applied
force or load.
WORKING LOAD LIMIT — The maximum mass or force
which the product is authorized to support in general service
when the pull is applied in-line, unless noted otherwise, with
respect to the center line of the product. This term is used
interchangeably with the following terms.

1. WLL

2. Rated Load Value

3. SWL

4. Safe Working Load

5. Resultant Safe Working Load
WORKING LOAD — The maximum mass or force which the
product is authorized to support in a particular service.
PROOF LOAD - The average force applied in the
performance of a proof test; the average force to which a
product may be subjected before deformation occurs.
PROOF TEST — A test applied to a product solely to
determine non-conforming material or manufacturing defects.
ULTIMATE LOAD — The average load or force at which the
product fails, or no longer supports the load.

17
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SHOCK LOAD - A force that results from the rapid
application of a force (such as impacting and/or jerking) or
rapid movement of a static load. A shock load significantly
adds to the static load.

DESIGN (SAFETY) FACTOR — An industry term denoting a
product’s theoretical reserve capability, usually computed by
dividing the catalog Ultimate Load by the Working Load Limit.
Generally expressed for blocks as a ratio of 4:1.

TACKLE BLOCK — An assembly consisting of a sheave(s),
side plates, and generally an end fitting (hook, shackle, etc.)
that is used for lifting, lowering, or applying tension.
SHEAVE / SHEAVE BEARING ASSEMBLY — Purchased by
O.E.M. or end user to be used in their block or lifting system
design.

Fitting Maintenance

Fittings, including hooks, overhaul balls, shackles, links,
etc., may become worn and disfigured with use, corrosion,
and abuse resulting in nicks, gouges, worn threads and
bearings, sharp corners which may produce additional stress
conditions and reduce system load capacity.
Grinding is the recommended procedure to restore smooth
surfaces. The maximum allowance for reduction of a product’s
original dimension due to wear or repair before removal from
service is:
1. Any single direction - No more than 10% of original

dimension;
2. Two directions - No more than 5% of each dimension.
For detailed instructions on specific products, see the
application and warning information for that product. Any
greater reduction may necessitate a reduced Working Load
Limit.
Any crack or deformation in a fitting is sufficient cause to
withdraw the product from service.
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Selection Guide
Some of the blocks shown in Crosby Group literature are
named for their intended use and selection is routine. A few
examples include the “Double Rig Trawl Block” used in the
fishing industry, the “Well Loggers Block” used in the oil
drilling industry, and the “Cargo Hoisting Block” used in the
freighter boat industry and “Derrick and Tower Block” used
for hoisting personnel. Others are more generally classified
and have a variety of uses. They include snatch blocks,
regular wood blocks, standard steel blocks, etc. For example,
snatch blocks allow the line to be attached by opening up
the block instead of threading the line through the block.
This feature eliminates the use of rope guards and allows
various line entrance and exit angles to change direction of
the load. These angles determine the load on the block and/
or the block fitting (See “Loads on Blocks.”). Snatch blocks
are intended for infrequent and intermittent use with slow line
speeds.

A tackle block sheave assembly is one element of a system
used to lift, change direction or drag a load. There are other
elements in the system including the prime mover (hoist,
winch, hand), supporting structure, power available, etc. All
of these elements can influence the type of tackle block or
sheave required. When selecting a block or sheave for the
system in your specific application, you should consider the
other elements as well as the features of the blocks and
sheaves shown in Crosby Group literature.

438 This application/warning information apply to Crosby products only.
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To select a tackle block or sheave to fit your requirements,
consider the following points:

1. Are there regulations which could affect your choice
of blocks or sheaves, such as federal or state, OSHA,
elevator safety, mine safety, maritime, insurance, etc.?

2.  What is the weight of the load, including any dynamics
of impacts that add to load value? You must know this
to determine the minimum required Working Load Limit
value of the block or load on sheave.

3. How many parts of line are required? This can be
determined given the load to be lifted and the line pull
you have available. As an alternative, you could calculate
the line pull required with a given number of parts of line
and a given load weight.

(See “How to Figure Line Parts.”)

4. What is the size of line to be used? Multiply the available
line pull by the desired safety factor for Wireline to
determine the minimum catalog Wireline breaking
strength; consult a Wireline catalog for the corresponding
grade and diameter of Wireline to match. You should
also consider fatigue factors that affect Wireline life (See
“Sheave Size & Wireline Strength”).

5. What is the speed of the line? This will help you
determine the type of sheave bearing necessary. There
are several choices of bearings suitable for different
applications, including:

A. Common (Plain) Bore for very slow line speeds
and very infrequent use (high bearing friction).

B. Self Lubricating Bronze Bushings for slow line
speeds and infrequent use (moderate bearing
friction).

C. Bronze Bushing with pressure lubrication for
slow line speeds and more frequent use at greater
loads (moderate bearing friction).

D. Anti-friction Bearings for faster line speeds and
more frequent use at greater loads (minimum bearing
friction).

6. What type of fitting is required for your application?

The selection may depend on whether the block will

be traveling or stationary. Your choices include single

or multiple hooks with or without throat latches and
shackles, which are the most secured load attachment.
You should also decide whether the fitting should be
fixed, swivel or swivel with lock. If it is a swivel fitting, then
selection of a thrust bearing may be necessary. There
are plain fittings with no bearings for positioning at no
load, bronze bushed fittings for infrequent and moderate
load swiveling, and anti-friction bearing equipped fittings
for frequent load swiveling.

7. How will the block be reeved and does it require a dead
end becket? (See “The Reeving of Tackle Blocks.”)

8. How will the block be reeved and does it require a dead
end becket? (See “The Reeving of Tackle Blocks.”)

9. If the block is to be a traveling block, what weight is
required to overhaul the line? (See “How to Determine
Overhaul Weights.”)

10. What is the fleet angle of the Wireline? Line entrance and
exit angles should be no more than 1-1/2 degrees.

11. How will the block or sheave be maintained?

Do conditions in your application require special
maintenance considerations? (See “Tackle Block and
Sheave Maintenance,” and “Fitting Maintenance.”)

12. Reference current edition of “Wireline Users Manual” for

additional sheave design and maintenance information.
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Tackle Block and Sheave Maintenance

Tackle Blocks and Sheaves must be regularly inspected,
lubricated, and maintained for peak efficiency and extended
usefulness. Their proper use and maintenance is equal in
importance to other mechanical equipment. The frequency of
inspection and lubrication is dependent upon frequency and
periods of use, environmental conditions, and the user’s good
judgment.

Inspection: As a minimum, the following points should be
considered:

1. Wear on pins or axles, rope grooves, side plates, bushing
or bearings, cases, trunnions, hook shanks, and fittings
(See Fitting Maintenance). Excessive wear may be a
cause to replace parts or remove block or sheave from
service.

2. Deformation in side plates, pins and axles, fitting
attachment points, trunnions, etc. Deformation can be
caused by abusive service or overload and may be a
cause to remove block or sheave from service.

3. Misalignment or wobble in sheaves.

4. Security of nuts, bolts, and other locking methods,
especially after reassembly following a tear down
inspection. Original securing method should be used;
e.g., staking, set screw, cotter pin, cap screw.

5. Pins retained by snap rings should be checked for
missing or loose rings.

6. Sheave pin nuts should be checked for proper
positioning. Pins for tapered roller bearings should be
tightened to remove all end play during sheave rotation.
Pins for bronze bushings and straight roller bearings
should have a running clearance of .031 inch per sheave
of end play and should be adjusted accordingly.

7. Hook or shackle to swivel case clearance is set at .031 to
.062 at the factory. Increased clearance can result from
component wear. Clearance exceeding .12 to .18 should
necessitate disassembly and further inspection.

8. Deformation or corrosion of hook and nut threads. Your
block’s hook may be fitted with the Crosby/McKissick
Patented Split Nut. Refer to the Split Nut section for
proper removal, inspection and installation procedures.

9. Loss of material due to corrosion or wear on external
area of welded hook and nut may indicate thread
corrosion or damage. If these conditions exist, remove
from service or perform load test.

10. Surface condition and deformation of hook (See Fitting
Maintenance and ASME B30.10.)

11. Welded side plates for weld corrosion or weld cracking.

12. Hook latch for deformation, proper fit and operation.

13. Remove from service any bushings with cracks on inside
diameter or bushing end. Bushings that are cracked
and/or extended beyond sheave hub are indications of
bushing overload.

LUBRICATION: The frequency of lubrication depends upon
frequency and period of product use as well as environmental
conditions, which are contingent upon the user’s good
judgment. Assuming normal product use, the following
schedule is suggested when using lithium-base grease of a
medium consistency.

SHEAVE BEARINGS
Tapered Roller Bearings — Every 40 hours of continuous
operation or every 30 days of intermittent operation.
Roller Bearings — Every 24 hours of continuous operation
or every 14 days of intermittent operation.
Bronze Bushings — (Not Self Lubricated) — Every 8 hours
of continuous operation or every 14 days of intermittent
operation.
Self Lubricating Bronze Bushing — are for slow line
speeds and infrequent use (moderate bearing friction).
Frequent inspection is required to determine the condition
of bushing.

Copyright © 2022 The Crosby Group LLC All Rights Reserved
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HOOK BEARINGS
Anti Friction — Every 14 days for frequent swiveling; every
45 days for infrequent swiveling.
Bronze Thrust Bushing or No Bearing Every 16
hours for frequent swiveling; every 21 days for infrequent
swiveling.

Tackle Block Maintenance also depends upon proper block
selection (see “Loads on Blocks”), proper reeving (see “The
Reeving of Tackle Blocks”), consideration of shock loads, side
loading, and other adverse conditions.

Sheave Bearing Application Information

Sheaves in a system of blocks rotate at different rates of
speed, and have different loads. When raising and lowering,
the line tension is not equal throughout the system. Refer

to “How to Figure Line Parts” in the Sheaves Section for
assistance in determining lead line loads used for bushing or
bearing selection.

BRONZE BUSHINGS
Bronze Bushings are used primarily for sheave applications
using slow line speed, moderate load, and moderate use. The
performance capability of a bearing is related to the bearing
pressure and the bearing surface velocity by a relationship
known as true PV (Maximum Pressure - Velocity Factor).
The material properties of the Bronze Bushings furnished as
standard in Crosby catalog sheaves are:

(BP) Maximum Bearing Pressure :4500 PSI

(BV) Maximum Velocity at Bearing :1200 FPM

(PV) Maximum Pressure Velocity Factor: 55000
(It should be noted that due to material property relations,
the maximum BP times the maximum BV is NOT equal to the
maximum PV.)

Formula for Calculating Bearing Pressure:

Bp = Line Pull x Angle Factor
Shaft Size x Hub Width

Note: Angle Factor Multipliers listed in the Sheaves Section

Formula for Calculating Bearing Velocity:

BV = PV
BP

Formula for Calculating Line Speed:

BV (Tread Diameter + Rope Diameter)
Shaft Diameter

Calculations can be made to find the maximum allowable

line speed for a given total sheave load. If the required line

speed is greater than the maximum allowable line speed

calculated, then increase the shaft size and/or the hub width

and recalculate. Continue the process until the maximum

allowable line speed is equal to or exceeds the required line

speed.

Example
Using a 14 in. sheave (Stock # 917191; refer to Wireline
sheave section of this Catalog for dimensions)with a 4,600

Ibs line pull and an 80° angle between lines, determine
maximum allowable line speed.

Line Speed =

4,600 Ibs x 1.53
(Line pull) (Angle Factor)

BP = -
150X 1.62 2,896 PSI
(Shaft Size) (Hub Width) 1 7
BV 55,000 (PvFacto)  _49 FBM Allowable

2,896 (BP)

This application/warning information apply to Croshy products only. 439
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Line Speed =
[19 x (11.75 + .75)] + 1.50 = 158.3 FPM ALLOWABLE
(BV) (Tread Dia. + Rope Size) + (Shaft Dia.)

If the application required a line speed equal to 200 FPM,
then another calculation would be necessary. Trying
another 14 in. sheave (stock # 4104828) under the same
loading conditions, the results are as follows:

BP = (4,600 Ibs x 1.53) + (2.75 x 2.31) = 1,108 PSI
BV = 55,000 1,108 = 50 FPM

Line Speed =
[50 x (11.75 + .75)] + 2.75 = 227.3 FPM ALLOWABLE

COMMON (PLAIN) BORE —
Very slow line speed, very infrequent use, low load.

ROLLER BEARING -

Faster line speeds, more frequent use, greater load.

Refer to manufacturer’s rating. Reference appropriate
bearing manufacturer’s catalog for proper bearing selection
procedure.

Loads on Blocks

The Working Load Limit (WLL) for Crosby Group blocks
indicates the maximum load that should be exerted on the
block and its connecting fitting.

This total load value may be different from the weight being
lifted or pulled by a hoisting or hauling system. It is necessary
to determine the total load being imposed on each block in
the system to properly determine the rated capacity block to
be used.

A single sheave block used

to change load line direction
can be subjected to total loads
greatly different from the weight
being lifted or pulled. The total
load value varies with the angle
between the incoming and
departing lines to the block.

The following chart indicates the

factor to be multiplied by the line
pull to obtain the total load on

the block.
Angle Factor Multipliers
Angle Factor Angle Factor
0° 2.00 100° 1.29
10° 1.99 110° 1.15
20° 1.97 120° 1.00
30° 1.93 130° .84
40° 1.87 135° .76
45° 1.84 140° .68
50° 1.81 150° .52
60° 1.73 160° .35
70° 1.64 170° A7
80° 1.53 180° .00
90° 1.41 — —
This application/warning information apply to Crosby products only.
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Example A

(Calculations for determining total load value on single
line system.)

A gin pole truck lifting 1,000 kg

There is no mechanical advantage to a single part load line
system, so winch line pull is equal to 1,000 kg or the weight
being lifted.

To determine total load on snatch block A:
A =1,000 kg x 1.81 = 1,810 kg
(line pull) (factor 50° angle)

To determine total load on toggle block B:
B =1,000 kg x .76 = 760 kg
(line pull) (factor 135° angle)
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Example B
(Calculation for determining total load value for mechanical
advantage system.)

Hoisting system lifting 1,000 kg using a traveling block.

The mechanical advantage of traveling block C is 2.00
because two (2) parts of load line support the 1,000 kg
weight. (Note that this example is simplified for determination
of resultant load on blocks. Lead line pull will be greater than
shown due to efficiency losses.) (To determine single line pull
for various bearing efficiency see “How to Figure Line Parts”)
To Determine Line Pull:

Line Pull = 1,000 kg + 2.00 = 500 kg

To determine total load on traveling block C:
C =500 kg x 2.0 = 1,000 kg.
(line pull)(Factor 0° angle)

To determine total load on stationary block D:
D =500 kg x 1.87 + 500 kg = 1,435 kg
(line pull) (dead-end load)
(Factor 40° angle)

To determine total load on block E:
E =500 kg x .84 = 420 kg
(line pull) (Factor 130° angle)

To determine total load on block F:
F =500 kg x 1.41 = 705 kg
(line pull) (Factor 90° angle)

Copyright © 2022 The Crosby Group LLC All Rights Reserved
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APPLICATIONS & WARNINGS

The Reeving of Tackle Blocks

In reeving of tackle blocks, there are many methods. The
method discussed below is referred to as “Right Angle”
reeving. Please consult your rigging manual for other
methods of reeving.

RIGHT ANGLE REEVING

In reeving a pair of tackle blocks, one of which has more than
two sheaves, the hoisting rope should lead from one of the
center sheaves of the upper block to prevent toppling and
avoid injury to the rope. The two blocks should be placed so
that the sheaves in the upper block are at right angles to those
in the lower one, as shown in the following illustrations.

Start reeving with the becket or dead end of the rope. Use

a shackle block as the upper one of a pair and a hook
block as the lower one as seen below. Sheaves in a set of
blocks revolve at different rates of speed. Those nearest the
lead line revolve at the highest rate of speed and wear out
more rapidly. All sheaves should be kept well lubricated when
in operation to reduce friction and wear.

Reeving Diagram

)

Ve

Double  Triple Triple  Quadruple
& & & &
Double  Double Triple Triple
A CAUTION

e Exercise care when block
is standing in vertical
position, as the potential
for tipping exists. Potential
causes of tipping are
unstable work area, boom
movement and the reeving
process.

e |If work area is unstable, lay
block flat on side plate.

4 A

17
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Sheave Size & Wireline Strength
Strength Efficiency

Bending Wireline reduces its strength. To account for the
effect of bend radius on Wireline strength when selecting a
sheave, use the table below:

Strength Efficiency
Compared to Catalog

0
O
Z
Z
<
=
o3
0
Z
O
=
S
-
o
o
<

Ratio A Strength in %
40 95
30 93
20 91
15 89
10 86

8 83
6 79
4 75
2 65
1 50

. _ Sheave Diameter
RatioA = Rope Diameter

Example
To determine the strength efficiency of 1/2” diameter Wireline
using a 10” diameter sheave:

10” (sheave diameter)

Ratio A = 4.5~ (Wireline diameter

=20

Refer to ratio A of 20 in the table then check the column under
the heading “Strength Efficiency Compared to Catalog Strength
in %"..91% strength efficiency as compared to the catalog
strength of Wireline.

442 This application/warning information apply to Crosby products only.
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Fatigue Life

Repeated bending and straightening of Wireline causes a cyclic
change of stress called “fatiguing.” Bend radius affects Wireline
fatigue life. A comparison of the relative effect of sheave
diameter on Wireline fatigue life can be determined as shown
below:

Relative Fatigue

Ratio B Bending Life
30 10.0
25 6.6
20 3.8
18 2.9
16 2.1
14 1.5
12 1.1

Ratio B = Sheave Diameter
Rope Diameter

Relative Fatigue Bending Life

Relative Fatigue Sheave #1

Bending Life = Relative Fatigue Bending Life
(Sheave #2)

Example

To determine the extension of fatigue life for a 20mm Wireline
using a 600mm diameter sheave versus a 320mm
diameter sheave:

ioB= 600mm (sheave diameter) _
RatioB= 2 0mm (Wireline diameter) ~ °

Ratio B= 320mm (sheave diameter) _ 16

20mm (Wireline diameter)

The relative fatigue bending life for a ratio B of 16 is 2.1 (see
above Table) and ratio B of 30 is 10.

Relative Fatigue 10  _ 47
Bending Life= 2.1

Therefore, we expect extension of fatigue life using a 600mm
diameter sheave to be 4.7 times greater than that of a
320mm diameter sheave.
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How to Determine Overhauling Weights

To determine the weight of the block or overhaul ball that

is required to free fall the block, the following information is
needed: size of Wireline, number of line parts, type of sheave
bearing, length of crane boom, and drum friction (use 25kg
unless other information is available).

Wireline Size Factor A — Wireline Weight

(in) (Ibs per ft) 6 x 19 IWRC
3/8 .26
7/16 .35
1/2 .46
9/16 .59
5/8 .72
3/4 1.04
7/8 142
1 1.85
1-1/8 2.34
1-1/4 2.89
Factor B — Overhaul Factors
Number of Roller Bearing Bronze Bushed
Line Parts Sheaves Sheaves
1 1.03 1.05
2 2.07 2.15
3 3.15 3.28
4 4.25 4.48
5 5.38 5.72
6 6.54 7.03
7 7.73 8.39
8 8.94 9.80
9 10.20 11.30
10 11.50 12.80

The Formula is:

Required Block Weight = [(Boom Length x Factor A) +
Drum Friction] x Factor B

Example:

To determine the required block or overhaul weight using
5 parts of 7/8” diameter Wireline, a 50 ft. boom and roller
bearing sheaves:

Required
Block = [(50ft. x 1.42) + 50 Ibs.] x 5.38 = 651 Ibs.
Weight (Boom Length)\(Drum Friction)

(Factor A) (Factor B)

Copyright © 2022 The Crosby Group LLC All Rights Reserved
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APPLICATIONS & WARNINGS

How to Figure Line Parts

Sheaves in a system of blocks rotate at different rates of
speed, and have different loads. When raising and lowering,
the line tension is not equal throughout the system. To help
figure the number of parts of line to be used for a given load,
or the line pull required for a given load, (for example, use
Reeving Diagram on page 385. Only numbered lines shall be
used in the calculation). The following ratio table is provided
with examples of how to use it. The ratios are applicable for
blocks as shown on page 385 and also independent sheave
systems that line is reeved through.

Ratio A Ratio B Number
Bronze Bushed Anti-Friction of
Sheaves Bearing Sheaves Line Parts
.96 .98 1
1.87 1.94 2
2.75 2.88 3
3.59 3.81 4
4.39 4.71 5
5.16 5.60 6
5.90 6.47 7
6.60 732 8
727 8.16 9
791 8.98 10
8.52 9.79 11
9.1 10.60 12
9.68 11.40 13
10.20 12.10 14
10.70 12.90 15
11.20 13.60 16
11.70 14.30 17
12.20 15.00 18
12.60 15.70 19
13.00 16.40 20
Ratio A or B = Jotal Load to be Lifted

Single Line Pull (kg)

After calculating Ratio A or B, consult table to determine
number of parts of line.

Examples:

To find the number of parts of line needed when weight of
load and single line pull are known, and using Bronze Bushed
Sheaves.

Ratio A = 72,180 kg (load to be lifted) _ g o2
8000 kg (single line pull) (Ratio A)

In table above refer to ratio 9.02 or next higher number,
then check column under heading “Number of Line Parts”
= 12 parts of line to be used for this load.

To find the single line pull needed when weight of load and
number of parts of line are known, and using Anti-Friction
Bearing Sheaves.

Single Line Pull = 68,000 kg (load to be lifted) _ 9,290
7.32 (Ratio B of 8 part line kg

9,290 kg single line pull required to lift this load on 8 parts of
line.

17
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To find the lift capacity when the parts of line and single line
pull are known, and using anti-friction bearing sheaves.

10,000 kg (Single line pull)
x4.71 (Ratio B of 5 parts of line)
=47100 kg (Lift Capacity)

10,000 kg single line pull with 5 parts of line will accommodate
47.100 kg lift capacity.
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