‘ NATIONAL
CRANE

OPERATION AND SERVICE MANUAL

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

N135 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
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OPERATOR QUALIFICATIONS

Crane operation shall be limted to personnel with the following minimum qualifi-
cations:

1. Designated, competent and experienced persons.

2. Trainees or untrained persons under the direct supervision of qualified
persons.

3. Maintenance and test personnel, only in so far as it is necessary for
the performance of their duties.

4. Supervisor with a designated experienced person present.

Operators and trainees shall meet the following physical qualifications:

1. Have vision of at least 20/30 snellen in one eye, and 20/50 in the other
with or without corrective lenses.

2. Be able to distinguish colors regardless of their position, if color per-
ception is required for operation.

3. Hearing, with or without hearing aid, must be adequate for the specific
operation.

4, A history of mental stability and not subject to epileptic seizures,
dizziness or any other disability which may cause injury to himself or
others present at the jobsite.

5. If an operator becomes physically or mentally unfit, he shall disqualify
himself.

6. No one should operate a crane while under the influence of alcohol,
drugs, prescription medicine or anything that might impair their
abilities.



WINCH SYSTEM OPERATION (OPTIONAL)

The winch is mounted at the rear bottom of the outer boom. It has capacities
totally independent of the rest of the crane and can normally pull more than the
crane itself can withstand. Therefore, care must be taken to insure that the load
being Tifted is within boom rating. To 1ift some of the heavier loads on the
capacity chart, it will be necessary to multiple-part reeve the winch block to
increase the lifting capacity of the winch (the speed is proportionately slower)
and remain in the strength limitations of the winch and wire rope.

USING MULTIPLE
PART LINES

ONE PART TWO PART

The winch load rating chart on each machine provides the information for pull 1imi-
tations on the winch with various applicable part reevings. These ratings are
based on providing the proper operating safety factor on the wire rope supplied
with the machine. Therefore, any replacement rope must meet the rope specifica-
tions for size, construction and strength as outlined in specification sections of
this manual.

STOWING THE WINCH LINE BLOCK

When preparing to stow the boom when it is equipped with the
optional winch, certain procedures must be followed.

STEP 1

Position the hook block
approximately 6 feet down
from the sheave block.
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8.
9.
10.
11.

12.
135

On winch

14.

15.
16.
1.

Cylinder movement due to leakage. Be sure o0il temperature is stabi-
lized because heating or cooling of o0il causes expansion and con-
traction.

Evidence of oil leak from hoses or gearboxes.

Controls including hand throttle for malfunction or misadjustment.
Truck hand brake operation.

A11 securing hardware such as cotter pins, snap rings, hairpins, and pin
keepers for proper installations.

A1l safety covers for proper installation.

Cylinder holding valves for proper operation. Operate 1ift down and
fold under functions with truck engine off. Boom should not move.

equipped machines also check:

Condition of loadline and end attachment for corrosion, severe kinking,
crushing, cutting or slippage of cable clamps or wedge socket.

Position of loadline with guides and on sheaves.
Free turning of sheaves.

Condition and operation of anti-two block system.

WEEKLY INSPECTIONS

Check the following items:

1.
2.
3.
4.

5.

Battery water level.
Tire pressure
Lubrication of points required by Lubrication Chart.

Proper tightness of mounting bolts during first month of operation of
new machine and then monthly thereafter.

Winch brake for proper operation at winch capacity load (if equipped).
Presence and proper operation of load hook safety latch.

Check to see that crane owner's manual is with the unit. If not, obtain
serial number of unit and order manual immediately.
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LIFT AND FOLD BOOM CYLINDER DISASSEMBLY AND REPAIR

ALLEN PLUG

,—CYLINDER BARREL _RETRACT
Fi

7

\
\—EXTEND

I ‘SNAP RING

L COUNTERBALANCE o /—WASHER

CARTRIDGE

PRESSURE LINE FROM PORTA- —/
POWER OR HYDRAULIC LINE
FROM CRANE GIRCUIT VALVE

READ PARAGRAPH 5 & 6
BEFORE PERFORMING THIS STEP

SNAP RING—

NOTE: THE FLUSH MOUNTED ALLEN PLUGGED PORTS IN THE BACK OF THE CYLINDER
ARE CONNECTED DIRECTLY INTO THE BORE SIDE OF THE CYLINDER AND
SHOULD NOT BE REMOVED UNLESS ALL HYDRAULIC PRESSURE IS RELEASED
FROM BOTH BORE AND SHAFT SIDE OF THE CYLINDER.

1. Disconnect shaft end of cylinder from machine.

2. Retract cylinder shaft with oil from the hydraulic system until about 12"
of shaft is extended. The barrel must be filled with oil to prevent a
compressed air chamber being formed which could result in injury at
disassembly.

3. Remove the cylinder from the machine and place on supports with an oil pan
directly beneath the cylinder head area.

4. VUsing the proper size of external snap ring pliers, remove the outer snap
ring and slide the snap ring and washer away from the barrel. Remove the
inner internal snap ring and slide it away from the barrel.

5. Attach a porta power hand pump or hydraulic 1ine from crane circuit valve to
the shaft end of the cylinder. DEBURR THE SNAP RING GROOVE EDGE IN THE
BARREL. Failure to do so will damage barrel or packing gland.

6. Operate hand pump or crane circuit valve, preferably the boom extension
circuit, to force packing gland out of barrel.
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SERVICING THE CONTROL VALVES

DISASSEMBLY AND REASSEMBLY OF CONTROL VALVES TO REPLACE SEALS

NOTE: FOR CLARIFICATION, WE SHALL CALL THE INLET COVER CONTAINING THE MAIN
RELIEF THE LEFT SIDE OF THE VALVE ASSEMBLY.

1. Before disassembly, it is suggested that each valve section be marked numeri-
cally to avoid incorrect reassembly.

2. Remove three assembly stud nuts from the end section using a 9/16" thin wall
socket.

3. Remove valve sections by sliding from assembly studs.

4. If valve sections are to be added or removed, use the proper length assembly
stud.

NOTE: USE ASSEMBLY NUTS, THREE REQUIRED, WITH ALL ASSEMBLY STUDS. NO LOCK-
WASHERS! ALL STUDS ARE STRESS-PROOF MATERIAL AND SHOULD BE REPLACED
ONLY WITH ORIGINAL EQUIPMENT REPLACEMENT PARTS.
5. Thoroughly clean 0-ring counterbores and ground surfaces of each section.
6. Replace the four O-rings, two seals per section. Buna-N seals are standard.

7. Replace valve sections on assembly studs in the same order in which they were
removed.

NOTE: USE CARE IN REPLACING VALVE SECTIONS TO AVOID DISLODGING O-RINGS FROM
COUNTERBORES.

8. When all valve sections are positioned on assembly studs, replace stud nuts
and tighten evenly to 32 ft. 1bs. torque.

NOTE: IF STUD NUTS ARE NOT TIGHTENED TO THE PROPER TORQUE, VALVE SPOOLS MAY
BIND OR STICK, OR CAUSE SECTION SEALS TO EXTRUDE.

SPOOL ACTION BONNETS
/_

PORT RELIEF
T e T | | | | OUTLET
OH O COVER
INLET COVER \
O B =
INLET s T~—~——WORK PORTS
OUTLET LINKAGE END
YOO ||
| |
MAIN RELIEF g & pd
LOOSEN JAM NUT TT X awill O
TO ADJUST O/ O/ \ 2.
A
RELIEF = 2ND WORK SECTION

1ST WORK SECTION
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TABLE C

N 8 9 10 11 12 13 14 15 16
“=nr 3/16 20 | 251 | 310 | 375 | 446 | 524 | 608 | 698 | 7.94
il o 1/4 266 | 337 | 416 | 503 | 599 | 703 | 815 | 936 | 105
L 4 5/16 333 | 421 | 520 | 629 | 749 | 879 | 1019 | 117 | 13.31
€ozs 3/8 40 | 508 | 625 | 756 | 9.00 | 1056 | 12.25 | 14.06 | 16.0
TH—] e 7/16 467 | 59 | 729 | 882 | 105 | 1232 | 1429 | 164 | 18.66
TABLE D
THICKNESS  3/16 THICKNESS  1/4
N 3 |aw | & | av N 3 | 3w | 4 | an
g: | 57 | 64 | 70| 77 B | 77| 86| 94 | 103
9% | 67 | 74| 81| 89 9% | 9.1 | 100 | 109 | 119
10 | 7.7 | 85| 93 | 101 10% | 105 | 115 | 125 | 136
1% | 88 | 97 | 106 | 11.4 11% | 119 | 131 | 142 | 154
12% | 100 [ 109 | 119 | 128 12% | 135 | 147 | 160 | 172
13% | 112 | 122 | 132 | 143 13% | 152 | 165 | 17.8 | 19.2
14% | 125 | 136 | 146 | 157 14% | 169 | 183 | 197 | 212
15 | 138 | 150 | 161 | 17.3 15% | 187 | 20.2 | 21.7 | 233
THICKNESS  5/16 THICKNESS  3/8
N 3 | aw | 4 | 4w N 3 | aw | a | an
8% 9.8 | 108 | 11.9 | 128 8% | 11.9 | 132 | 144 | 156
9% | 115 | 126 | 138 | 150 9% | 140 | 153 | 167 | 18.
10% | 133 | 145 | 158 | 17.1 10% | 162 | 177 | 19.2 | 207
11% | 15.1 | 165 | 18.0 | 19.4 11% | 184 | 201 | 218 | 235
12 | 171 | 188 | 202 | 217 12% | 209 | 226 | 245 | 26.3
13% | 19.2 | 208 | 225 | 24.2 13% | 234 | 253 | 27.3 | 20.3
14% | 214 | 231 | 249 | 267 14% | 260 | 281 | 30.2 | 324
23.7 29.4 15% 333 | 356

15%

255 | 27.4

1143

288 | 31.0
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