‘ NATIONAL
CRANE

OPERATION AND SERVICE MANUAL

This Manual has been prepared for and is considered part of -

N205 Series Articulating Crane

This Manual is Divided into the following Sections:

SAFETY AND OPERATION
SERVICE AND MAINTENANCE
SPECIFICATIONS

CRANE INSTALLATION

NOTICE

The crane serial number is the only method your distributor or the factory
has of providing you with correct parts and service information.

The crane serial number is identified on the builder’s decal attached to the
crane frame. Always furnish crane serial number when ordering parts or
communicating service problems with your distributor or the factory.

A WARNING

To prevent death or serious injury:

* Avoid unsafe operation and maintenance.

* This crane must be operated and maintained by trained and
experienced personnel. National Crane is not responsible for
qualifying these personnel.

« Do not operate or work on this crane without first reading and
understanding Operator’'s Manual and Rating Plate supplied with
crane.

+ If Operator's Manual or Capacity Charts are missing from crane,
contact your distributor for new ones.

© 2005 Manitowoc Crane Group

Published 12-01-2005 Control # 064-01



Operator Safety Tips - Optional Winch

« Do not pull the load block up against the boom tip. A DA N G E R

« Payout loadline before or during boom extension
to avoid two-blocking.

= Do not allow personnel to ride the loadline, hook,
load, or any device attached to loadline. Use only
National Crane approved baskets.

TWO BLOCKING THE CRANE WILL CAUSE
DEATH, SERIOUS INJURY OR PROPERTY

DAMAGE.

Do not allow the hook block to contact the

boom tip by hoisting up, extending or
lowering the boom.
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Operator Safety Tips - Optional Fly Jib

DO NOT RIDE ON LOADLINE » Do not lift loads with the fly jib in an inverted
position.

« Use proper multi-part reeving for the load to be * Do not allow personnel to ride the fly jib hook or

lifted. any device attached to the fly jib. No basket use

= Keep at least three full wraps of wire rope on the is approved for the fly jib.
winch drum at all times. = Do notexceedfly jib ratings with the fly in a vertical

« When using multi-part reeving, be sure cable is down position.

properly routed.

+ Checkthewinch brake for proper operation before
handling the load.

« Know the lifting capacities of both the winch and
boom. They will have different capacities. The
weight of the load and loadline attachments must
not exceed the lesser capacity.

* Do not drag loads with winch or boom. . ‘
el s ) N\
= Alwayswindloadline undertensiontoassist proper

spooling.

DO NOT DRAG LOAD
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5. Evidence of heat damage from any cause.

6. Reductions from nominal diameter of more than
1/32 inch.

7. One outer wire broken at the point of contact with
the core of the rope which has worked its way out
of the rope structure and protrudes or loops out
from the rope structure. Additional inspecticn of
this section is required.

ADJUSTMENTS AND REPAIRS

Before adjustments and repairs are started on a
crane, the following precautions shall be taken as
applicable:

1. Awarningtag should be placed in a conspicuous
place at the controls stating that the machine
requires adjustment or repair before it can be
operated.

2. Crane placed where it will cause the least inter-
ference with other equipment or operations in
the area.

3. All controls at the off position and all operating
features secured from inadvertent actuation.

4. Starting system of truck engine or remote hy-
draulic power supply disconnected.
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5. Truck engine or remote hydraulic power supply
shut off.

6. Boom lowered to the ground if possible or other-
wise secured against dropping.

7. Load block lowered to ground or otherwise se-
cured against dropping.

8. Relieve hydraulic oil pressure from all hydraulic
circuits before loosening or removing hydraulic
components.

After adjustments and repairs have been made, the
crane shall not be returned to service until all guards
have been reinstalled, trapped air removed from hy-
draulic system if required, safety devices reactivated,
and maintenance equipment and all warning tags re-
moved.

Any hazardous conditions disclosed by the inspec-
tion requirements listed above shall be corrected before
operation of the crane is resumed. Adjustments and
repairs shall be done only by designated personnel who
are properly trained. To ensure that parts meet original
specifications and avoid premature failure which could
resultin death or serious injury, use only National Crane
supplied parts in repair of crane.



PIN-BEARING INSPECTION AND INSTALLATION PROCEDURE

INSTALLATION
1. The bearings shall be started in their respective

PIN INSPECTION
1. Remove the protective covering from pins and

inspect each pin for nicks, gouges or deep wide
scratches. A small nick or gouge up to 1/8
diameter can be repaired by dressing the edges
of the imperfection with a file so that no metal
protrudes above the circular surface of the pin.

. A circular scratch of up to 1/16 wide or deep can
be repaired in the same manner as described in
1 above.

. Alengthwise scratch onthe pin of upto 1/32 wide
or deep can be repaired as in 1 above.

. Pins with defects larger than those listed in 1, 2
or 3 should be replaced.

BEARING INSPECTION
1. The bearings furnished with this machine are

made up of a tough epoxy impregnated wound
glass backing shell with a thin inner layer of
filament wound bearing material. The outer
bearing material shall be visually checked for
imperfections. Bearings with cracks or gouges
larger than 1/4" diameter on the outside diam-
eter must be replaced.

. Inspect the inner diameter surface of the bear-
ing. Any scratches, cuts or gouges which have
penetrated through the inner liner may cause
premature failure of the bearing. The bearing
must be replaced.

TRUNNION INSPECTION
1. The trunnion bore should either have a ma-

chined step or have a spring spacer installed to
prevent inward movement of the bearing. If
equipped with a spring spacer, check to make
sure the opening is positioned over the grease
hole, if equipped.

bores by rotating the bearing while applying
inward pressure with the hand. Once the bear-
ing has been started squarely into its bore, it can
be driven to its full counterbored depth by tap-
ping lightly with a rubber mallet. The head
diameter of the mallet should exceed the outside
diameter of the bearing to ensure that the bear-
ing is not damaged during assembly into the
bore.

. lf the bearing appears to be loose in the bore (i

it can be pushed in with hand pressure alone), it
is permissible to tighten the bearing by center
punching the bore diameter in approximately 50
places around and throughout the bored area.
Center punching will raise the metal around the
edge of the punch mark and this raised metal will
hold the bearing firmly in place during machine
operation.

. Afterall bearings have been installed and before

attempting to assemble the machine, insert pins
through both bearings in each end of the fold and
lift cylinders and inner boom pivot trunnion to
insure alignment and fit are correct. Also check
the mating pin holes in the mast, inner boomand
outer boom ears to ensure that the pins will slide
freely through the leading hole and start in the
opposite hole. If a pin starts to bind through the
leading hole, do not force the pin any further to
avoid damaging the pin surface finish. Remove
the pinand cleanany corrosion or burrs out of the
holes with a round file or emery cloth.

. When pinning, use a round smooth bar of ap-

proximately 1-1/2 inch diameter as a pry bar to
align the pin holes. A pry bar with a sharp edge,
such as a crowbar, can gouge or cut the bearing
and this may lead to premature bearing failure.
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Qverload Trips and
will not Reset

Has Overload Condition
been Eliminated

Yas

MNo

Do Crane Functions
Boom Down, Telescope
Qut, Winch Up Work

Yes MNo

Eliminate Qverioad

Problem Solved

Boom Lift Cylinder
Fully Extended

Yes No

Actuate Override Button and
Boom Down 5° with No Load

Crane Functions Boom Down,
Telescope Out, Winch Up Work

Problem Scived

Yes Mo

12v Across Compensating
Pressure Switch

No Yes

Fuse OK

No Yes

I 12v to Solenoid

Trouble Shoot Wiring

No Yes

Replace Fuse

12v to Compensating
Pressure Switch

No

Functions Operate

Yes

Mo Yes

Replace Wiring

Problem Solved

MAINTENANCE & REPAIR
1. Refer to Hydraulic Schematic and System De-
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scription to gain a thorough understanding of the
capacity alert system before proceeding withany
maintenance.

Systemadjustment must be checked every three
months for accuracy. Refer to the preceding
section on System Adjustment.

Resistance Across
Solenoid Coil

Sticking Spool |12 Ohm

Clean or Replace

Replace
Solenoid Valve

Some Functions
Still Don't Work

Check Valves Sticking
Clean or Replace

. Always be sure the boom is adequately sup-

ported and no hydraulic pressure remains in the
lines before the pilot pressure line fittings are
loosened.

. Trapped air must be bled out from the pressure

switch and gage lines before adjustments are
made.



TRUCK FRAME STRENGTH

Inorderforatruck frame to be suitable foraccepting
a Series N-205 size crane, the truck frame must have a
requirement for rigidity so as not to allow excessive
boom movement due to truck frame deflection, and it
must be strong enough to resist the loading induced by
the crane so as not to permanently bend or deform.
Selection Modulus (S.M.) is a measurement of the area
of the truck frame and determines the rigidity of the
frame. Resistance to bending moment (RBM) is a
measurement of strength and is determined by multiply-
ing the section modulus of each frame rail by the yield
strength of the rail material.

For a standard, behind-the-cab mount, 180° stabil-
ity, the Series N-205 crane requires a minimum of

2,860,000 in-lb RBM and 26.0 in.2 S.M. under the crane
frame between the frontand rear springs with 1,749,000
in-lb RBM and 15.9in.2 S.M. through suspension to rear
stabilizers oneach truck frame rail. For 3607 stability, the
truck frame must have a 26 in.? section modulus
(2,860,000 in-lb RBM) minimum at the crane frame, 11
in.? S.M. at the front rear spring hanger, 7.5 in.® S.M.
through the springs and a 2 in.? S.M. at the stabilizer
attachment point. Listed below is a table showing the
commonly used truck frame and reinforcing materials
and the section modulus required for each material to
ensure adequate strength and rigidity. In all cases, the
minimum requirements for section modulus and RBM
must be met.

Truck Frame Min. Section Min. Section
or Reinforcing Modulus Under Modulus Thru REM Under RBM Thru
Material Crane Rear Suspension Crane Suspension
110,000 PSI 26in.’ 15.9° 2,860,000 in. Ibs. 1,749,000 in. Ibs.

SECTION MODULUS TABLES

Thefollowingtables will determine the section modu-
lus of the truck frame. Always measure the truck frame
and check the tables to be sure that any truck factory
listed section modulus is correct.

1. Channel (Table A). Table A provides the section

modulus of channel frames in thicknesses of 3/
16, 1/4, 5/16 and 3/8 with each grouping a flange
width and web depth column. When the depth of
frame channel and flange width is known, the
point at which these two lines intersect is the
section modulus from that particular channel.
If the section modulus of the channel does not
meet the requirements, the channel should be
reinforced in the most applicable method follow-
ing.

2. Channel Reinforcement (Table A). In order to
provide more strength, a channel of suitable
thickness can be added to the existing frame.
The depth and flange width of this channel should
be chosen so it fits over the existing frame. The
section modulus of the needed channel is ob-
tained from Table A and should be added to the
section modulus obtained from the truck frame.

3. Angle Reinforcement (Table B). If the truck is
reinforced with an angle, refer to Table B for the
data on the added strength provided by the
angle. Add this to the section modulus of the
channel obtained from Table A.
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4. Fish Plate Reinforcement (Tabie C). Theframe
can be strengthened by adding a fish plate of
suitable thickness and depth equal to the frame.
The section modulus of the fish plate can be
obtained from Table C and this must be added to
the section modulus of the frame to obtain the
total section modulus.

5. Angle Under Reinforcement (Table D). This
table lists the section modulus of an angle with
the flange under the truck frame that is added to
a frame with an angle reinforcement already
added. Add the section modulus from Table Dto
the section modulus obtained from tables A and
B to determine total section modulus.

The edges of the reinforcing angles or channels are

to be flush with the edges of the frame.

WELDING. Tow rows of 1 inch diameter plug welds
are to be placed in a staggered pattern of the web; the
rows tobe spaced 5inches apart withwelds ataninterval
of 4 inches. Do not weld on the flanges.

Where thickness, depth or flange width vary, inter-
polation between tables or variables within a given table
will provide the strength for the section.

Ifyou have any questions concerning frame strength
or reinfarcing, contact National Crane before proceed-

ing.
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