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STUDENT OUTLINE
CRANE OPERATIONS
LEARNING OBJECTIVE(S):


a.
TERMINAL LEARNING OBJECTIVE(S):



(1)  Provided a High Speed High Mobility Crane (HSHMC), simulated loads, and a training area, with the aid of references, operate the crane in accordance with the references.  (1345.2.6)



(2)  Provided an LRT 110 Air Mobile Crane, simulated lifts, and a training area, with the aid of references, operate the crane in accordance with the references. (1345.2.7)


b.
ENABLING LEARNING OBJECTIVE(S)



(1)  Given operations performed with a crane and operating techniques, identify the technique most appropriate to accomplish each operation in accordance with the references.  (1345.2.6a)



(2)  Given descriptions of crane components and crane components, identify the component described in accordance with the references.  (1345.2.6b)



(3)  Given crane capabilities and descriptions of each capability, identify each correct description in accordance with the references.  (1345.2.6c)



(4)  Provided a High Speed High Mobility Crane (HSHMC) and a training area, with the aid of references, set up the crane for operation in accordance with the references.  (1345.2.6e)



(5)  Given a load chart, weights to be lifted, and operating radius, without the aid of references, identify the operating radius required to lift each weight in accordance with the references.  (1345.2.6f)



(6)  Provided a crane, attachments, lifts, a haul unit, and a training area, load the lifts onto the haul unit in accordance with the references. (1345.2.6g)



(7)  Provided a High Speed High Mobility Crane (HSHMC) and necessary tools, with the aid of references, perform before operation checks in accordance with the HSHMC Operator's Manual.  (1345.2.6h)



(8)  Provided a High Speed, High Mobility Crane (HSHMC), and necessary tools, with the aid of references, perform during operation checks in accordance with the HSHMC Operator's Manual.  (1345.2.6i)



(9)  Provided a High Speed High Mobility Crane (HSHMC) and necessary tools, with the aid of references, perform after operation checks in accordance with the HSHMC Operator's Manual.  (1345.2.6j)



(10)  Provided an LRT 110 Crane and a training area, with the aid of references, set up the crane for operation in accordance with the references.  (1345.2.7a)



(11)  Provided an LRT 110 Crane and necessary tools, with the aid of references, perform before operation checks in accordance with the LRT 110 Air Mobile Crane Operator's Manual.  (1345.2.7b)



(12)  Provided an LRT 110 Crane and necessary tools, with the aid of references, perform during operation checks in accordance with the LRT 110 Air Mobile Crane Operator's Manual.  (1345.2.7c)



(13)  Provided an LRT 110 Crane and necessary tools, with the aid of references, perform after operation checks in accordance with the LRT 110 Air Mobile Crane Operator's Manual.  (1345.2.7d)

OUTLINE:

1.
INSPECTIONS, MAINTENANCE AND START UP

a.
The mechanical safety and reliability of a crane cannot be assumed.  Regular inspections and maintenance are required to detect hazards that may cause accidents.


b.
Inspections must be made on a daily basis.



(1)
Just because everything worked good the day before, do not assume that it will today.



(2)
Make sure you inspect the crane at the start of each work day.


c.
When you start the piece of equipment there are several tasks to perform after the engine is running smoothly.



(1)
Be sure that the warning lights do not show any problems.



(2)
Check all gauges for proper readings and listen for any unusual noises.



(3)
Operate all controls to insure that they are working properly.


d. There are several factors that must be given consideration before you go to a work site.



(1)
Is the work site accessible?



(2)
Has the roadway to the job site been inspected to make sure it's safe?



(3)
Is there enough room at the work site to position the crane?



(4)
Is there enough clearance for the boom?



(5)
Will the crane be driven under or be working near any power lines?


e.
Electrocution is a major cause of serious accidents on construction sites.



(1)
Never work near power lines without a signalman. Keep a minimum of ten 10 ft. clearance from all power lines.



(2)
Whenever possible, try to get the power shut off to the power lines to prevent serious bodily injury.



(3)
Always keep signalman in view at all times.



(4)
Always refer to voltage safety signs.

2.
SAFETY PROCEDURES


a.
Over fifty percent of all crane accidents are due to improper machine setup.  These accidents can be avoided if the operator follows proper set up procedures.



(1)
If you do not know the load weight, do not use the load indicator (LMS) in the crane.



(2)
In figuring the load weight, include the attachments such as the hook block and slings as part of the total load weight.



(3)
When lifting a load near the maximum rated capacity of the crane, even a small increase in the initial working radius affects stability.  For instance, the boom deflects forward as a heavy load comes off the ground.   This forward movement can be substantial if the boom is fully extended. The operator cannot rely on tipping to indicate overloading as structural damage can occur before tipping.



(4)
A general operating principle is to set up for a lift with the crane centered between the lift and the drop point.



(5)
In locating the crane you have to have outrigger clearance.

NOTE:  This obstruction prevents one outrigger from being fully extended.  The crane must be repositioned to correct the problem.



(6)
When setting the outriggers, always check the ground under the crane.




(a)
If it is soft, shoring support must be used to provide a solid base under the standard outrigger pads.




(b)
Whether using shoring or not, check for settling during and after the lift.




(c)
You may have to reset the outrigger, especially if the load is near maximum rated loads.


c.
Never position a crane close to embankments or ditches.  The weight of the machine, the added weight of the load, and load movement can cause the embankment to collapse.


d.
You must have the crane perfectly level to make a safe lift.



(1)
All capacities listed in the load charts are based on lifting with a level machine.



(2)
The importance of working from a level position cannot be over emphasized.



(3)
Using a short boom length at both high and low boom angle.  This chart shows approximately what percentage of lift capacity is lost when the crane is one, two, or three degrees off level.



(4)
When using a longer boom length, the decrease in lift capacity is even greater. Similar to the last chart, this shows approximately what percentage of lift capacity is lost when the crane is one, two, or three degrees off level.


e.
There are ways to be sure the crane is level prior to a lift.



(1)
For every lift on outriggers, use the level indicator located in the cab of the crane.

NOTE: For greater accuracy use a carpenters level parallel to truck frame and across truck frame. Level as close to turntable as possible. This ensures turntable is level.



(2)
After the outriggers are fully out and fully down, raise only the outriggers needed to level the crane according to the level indicator. Insure that the tires are off the ground.


f.
An important thing to consider when making a safe lift is to have the correct parts of line reeved between the boom head and the hook block.



(1)
Use the cable capacity load chart, for the parts of line required to handle the weight of the load.



(2)
It is vital for the hook block to be properly reeved in order to make a safe lift.



(3)
Reeving must be changed as often as necessary to meet the load requirements.



(4)
This prevents any overloading on the cable and permits proper line pull from the winch.



(5)
Always reeve the hook block so it hangs below the boom head as straight and balanced as possible.



(6)
When reeved for odd number parts of line, the hook block will appear slightly out of level.


g.
After the crane is on outriggers, properly leveled, and the hook block is reeved with the correct parts of line, it's a good practice to make a "dry run".


h.
If the load chart shows you are in danger of exceeding structural or tipping limits you must reposition the crane and move closer to the load.      


i.
 Any change in the setup must be within load chart limits.

3.
PROPER HANDLING OF THE LOAD 


a.
Once the load is in the air, safe crane operation must continue if the load is to be handled properly.



(1)
Too many operators still operate by the "seat of the pants" meaning they use the stability of the crane rather than the load charts to determine capacity.



(2)
Waiting for signs of tipping to warn of overloading conditions is extremely hazardous on hydraulic cranes.



(3)
When set up properly, cranes are designed to provide a solid operating base.


b.
In an overload condition, structural failure will often occur before there are any signs of tipping.  Avoid capacity problems by using load charts. 


c.
Always keep the engine at normal operating RPM during normal operation, especially when lifting and placing a load.


d.
Never work alone when making a lift.



(1)
Use an experienced signalman who is in full view of the operator and load at all times.



(2)
Prior to the lift, discuss the signals you will be using to avoid any confusion.


e.
The load charts are used to determine capacity based on freely suspended loads with a vertical hoist line



(1)
If the line is not absolutely plumb at lift, side loading will occur.



(2)
This additional stress on the boom could affect structure and capacity.



(3)
Remember, booms are designed for a vertical hoist and lift.



(4)
Boom length is defined as the length of the boom from the hinge pin to the tip of the boom.


f.
If the load comes off the ground out of balance, lower it immediately and adjust the slings.


g.
Always keep the load near to the crane and close to the ground when possible, especially on loads near capacity.


h.
If the load happens to strike the boom or outriggers, inspect any possible damage prior to the next lift.  If the collision is hard, lower the load and carry out the inspection.


i.
The use of guy lines provides added safety for controlling loads.



(1)
Only use rope -- NEVER chain or wire rope.



(2)
When using guy lines, never wrap the line around a part of the body since the line may have to be released quickly.


j.
Rapid swinging causes the load to drift from the machine.  This affects capacity by moving the load away from the crane and beyond the safe operating ratios.


k.
Rough handling of a load affects lift capacity.



(1)
Stopping a load too quickly can produce dynamic forces well in excess of the weight being lifted.



(2)
Maintain smooth operation by "feathering the controls".


l.
Remember to lift and lower loads at a slow, safe speed.


m.
 Another situation where side loading occurs is during windy conditions.



(1)
The guy lines are essential under these conditions in order to control the load.


n.
Two-blocking, is caused when the hook block collides with the boom head.



(1)
"Two-blocking" will damage the hook block and weaken the wire rope to a point where it could break.



(2)
As the boom is extended the hook will be raised.  Unless wire rope is winched out simultaneously, "two-blocking" will occur.


o.
When placing any load it must be set on proper blocking to prevent damage to the slings.  Always safely place and block the load before unhooking.

4.
Load Moment System (LMS)

a.
The purpose of the Load Moment System (LMS) is to:



(1)
provide the crane operator with vital information on position and loading of the crane through measurements of hook load, boom angle, boom extension or tip height, and boom radius.



(2)
Provide a load chart rating for the given load position;



(3)
Alert the crane operator that an unsafe lifting condition exists according to standard load chart ratings;



(4)
To disable several crane operations (boom down, extend out, winch up) to prevent moving further into an unsafe condition when an overload or two-block condition is reached.



(5)
To allow operator to preset the upper and lower limits of the boom angle, boom extension, radius, and tip height to prevent unsafe operation for reasons other than load rating.  The LMS can be overridden through the use of the battle switch on the cabmounted computer display console.



(6)
Warnings:




(a)
The LMS is an operational aid that warns a crane operator of approaching overload conditions. And also warns of over hoist conditions which could cause damage to equipment and personnel.




(b)
The device is not, and shall not, be a substitute for good operator judgment, experience and use of accepted safe crane operating procedures.




(c)
The responsibility for the safe operation of the crane shall remain with the crane operator who shall ensure that all warnings and instructions supplied are fully understood and observed.




(d)
Prior to operating the crane, the operator must carefully and thoroughly read and understand the information in this manual to ensure that he knows the operation and limitations of the indicator and crane. Proper functioning is dependent upon proper daily inspection and observations of the operating instructions set forth in this manual.

WARNING

This system is equipped with an override battle switch on the central microprocessor unit.  This battle switch bypasses control lever lockout function of the load moment indicator device.  The switch will only be used by authorized personnel, and only during emergency situations.  Failure to follow this instruction may result in property damage and/or personal injury.

b.
System's Function:



(1)
System's Operation - During the start up phase the operator will receive information about the function and meaning of the various elements of the console.  This process will also remind the crane operator to follow the respective operating instructions.



(2)
LMS Computer Display - is a simple step-by-step procedure.  The information will be displayed until the SET switch is pressed to call for the next screen.



(3)
LMS computer display consul


c.
Self-Test Screen.



(1)
Refer to Figures 2-8B and 2-8C. When the LMS is first turned on, it performs a system self test.  This test checks for improper signals from the pressure, angle and length sensors.  If any component fails, the display will read "SELF TEST FAILED" and indicate which component failed.  For example, if the length sensor failed, a blinking cursor would appear at "E" where the extension reading is displayed.  No further operation of the LMS is possible until this problem has been corrected.  If more than one error occurs, only one is displayed at a time.  When all tests have passed, the display will read "SELF TEST PASSED".                                          



(2)
Next the display instructs the operator to push the SET switch to continue. This action puts the LMS unit into the OPERATIONS screen and allows full function of the crane.                                                    



(3)
The SELF TEST screen can be accessed in the following ways:




(a)  Automatically, when the LMS turned on for operation;




(b)  Automatically from OPERATIONS screen when an error occurs;




(c)  Selected from the MENU screen (see paragraph C);



(4)
If an error occurs while in the operations screen, the computer display will automatically jump to the SELF TEST screen.  The first line will indicate a failure and the cursor will blink at the sensor that caused the error.  In this situation, the alarm will also sound to alert the operator that a problem has occurred.  In all cases, when the self-test is being displayed, disconnects are turned off, disabling the winch up, boom lower, and extend functions of the crane.  If the self-test has failed because of an output error, the operator can press the SET switch to enter the "RUN" mode even when the display indicates a failure.  This is allowed because the computer unit can detect short momentary errors.  So that the operator is made aware of the problem, "SELF TEST FAILED" is displayed and the error is continuously displayed.  The error may have been corrected by the time the "SELF TEST FAILED" is displayed.  If this happens frequently, the disconnects and ATB switch on the boom point should be checked.


d.
OPERATION SCREEN



(1)
Refer to Figure 2-8D.  This can also be called the RUN screen. The information shown here is critical to the performance of the machine.  The items displayed are boom angle (A on display Guide), boom extension (E) or tip height (H), hook radius (R), actual load-on-hook (L), rated (allowable) load (M) from the load chart, and a percent of the rated load (%).  Below this information, a bar graph is displayed showing the percent (%) of rated load or percent (%) of capacity.



(2)
When the load reaches 80% of the rated load for a given position, the bar graph moves from the GREEN zone into the YELLOW zone.  When the load reaches 90% of the rated load for a given position, the bar graph moves from the YELLOW zone into the RED zone and the OVERLOAD warning light illuminates. When the load reaches lOO % of the rated load, for a given position, the audible alarm sounds; and the boom down, extend out and winch up functions are disabled. These functions prevent the operator moving into an unsafe position.  The operator has full control of the other functions of the crane, allowing the crane to be positioned more safely.



(3)
When the load is less than 2500 lbs, a message is momentarily displayed in place of the bar graph.  The message reads "ACCURACY < 25%.  This means that the load measured by the LMS is out of normal tolerance, but still accurate within 25% of actual weight of the load.  The OVERLOAD light will also blink continuously. When the load is less than 25OO lbs.  When the load reaches 9O% capacity, the bar graph and OVERLOAD light are displayed continuously.

WARNING

A 2500 lbs. load can tip the crane over if it exceeds the load chart rating.  Do not use the BATTLE switch to over ride the LMS even with small loads.  Such action may result in serious injury or death.


(4)
From the OPERATIONS screen the operator is prompted to push the SET switch to enter the menu screen.  This action turns the disconnects off.  This prevents the operator from moving the crane into an unsafe position.  For more information, refer to the following paragraph C.



(5)
Refer to Figures 2-8E and 2-8F.  Select this screen from the OPERATION screen by pressing the SET switch.  Different options are listed on the display. (figure 2-8E shows the default screen and Figure 2-8F shows the screen scrolled to display the CALIBRATION option.)  A cursor is provided indicate which option the operator wishes to select.  Move the toggle switch 
UP and DN to position the cursor in front of the desired menu then press the SET switch to enter that mode.  The five options to choose from:               




(1)
SELF TEST (see paragraph A)




(2)
SET LOAD CHART (see paragraph D)




(3)
SET OPERATING LIMITS (see paragraph E)




(4)
SET DISPLAY OPTIONS (see paragraph F)




(5)
CALIBRATION (see paragraph G)


e.
SET LOAD CHART.



(1)
Refer to Figure 2-8G.  The setting of the load chart is critical to the successful operation of the crane.  After starting the crane and entering the RUN screen (see paragraphs A and B), the default load chart is set to "2 = ON tires 36O DEG”. This chart is selected because it provides the safest limits for any position.



(2)
To change the load chart, the operator must enter the menu screen and select the SET LOAD CHART option.  Different options are listed on the display. Move the toggle switch UP and DN to select the desired load chart option, and then press the SET switch to enter that mode.  The LMS will return to the operations screen and the selected chart number will be displayed in the lower right corner as shown in figure 2-8H.  The rated load will also be updated.



(3)
The five load chart options to choose from are:




(a)
STANDARD/OUTRIGGERS:  crane operation with all four outriggers set to relieve load from tires.  This will allow the highest load rating.




(b)
ON TIRES 360 DEGREES:  crane operation with load on all four tires (outriggers not set) and the boom can be used in any direction.  This will allow the lowest load rating.




(c)
ON TIRES OVER REAR:  crane operation with load on all four tires (outriggers not set) and the boom is only used directly over the rear of truck.




(d)
ON TIRES TRAVELING:  traveling crane operation with load locked over rear of truck




(e)
REDUCED/OUTRIGGERS:  reduced setting with all four outriggers set (50-60% of "standard/outrigger" load rating, see option 1 above) for crane operation under special conditions as recommended by the crane manufacturer.

WARNING

If the wrong selection of load chart is made, the LMS may fail to warn the operator and disable the crane functions when an unsafe lifting position has been reached.  The unsafe load can cause the crane to tip over or break, causing extreme damage and severe bodily injury or death.  If in doubt, choose a safer load chart or work with other qualified operators.

f.
SET OPERATING LIMITS

NOTE:  There must not be a load on the hook when entering this mode.  This option is a special feature provided with the HD-006-A Load Moment System.



(1)
The SET OPERATING LIMITS screen allows the operator to set "windows of operation", or a maximum or a minimum-operating limit, for four crane functions: 




(a)
A = Boom Angle




(b)
E = Boom Extension




(c)
R = Load Radius




(d)
H = Tip Height



(2)
Each of these settings are independent of the other and can easily be turned ON/OFF and adjusted independently.  This option is selected from the Menu screen by moving the cursor to SET OPERATING LIMITS option and pressing the SET switch.  Once in this mode, the operator is able to move the cursor using the toggle switch (UP, DN, LF and RT).  While the cursor is in the far left column under the A,E,R or H; use the UP or DN switch position moves from one window option to the other.  Moving the cursor to the right provides control over the setting for that option.  With the cursor under a number, use the toggle switch (UP or DN) to increase or decease the values.  The middle number always shows the actual boom position.



(3)
Refer to figure 2-8I.  In the display option "A = 23<59>65 ON" "A" indicates that this is the angle window option.  The 23 is the lower limit while 65 is the upper limit.  The 59 is the actual boom angle.  Placing the cursor on the "<" symbol and moving the toggle switch in the UP or DN position, set the upper window limit to the current boom position.  The "ON" indicates that this option enabled.  This indication changes to "OFF" when the window is disabled.  Moving the cursor over to the ON or OFF position and moving the toggle switch in the UP position allows the operator to enable that function.  Moving the toggle switch in the DN position turns off or disables that function.  When the limits are set, the operator must push SET to program these values and return to the run screen.



(4)
Figure 2-8J shows the display for the radius (R) and tip height (H) window options.



(5)
When in the run screen and a given window is violated, the lower right corner of the display will show a "<" or ">" to indicate if a lower limit or upper limit has been reached.  An "A","E","R", or "H" will be displayed to indicate which window has been reached. For example: <A means that the lower angle window has been reached.  When any limit is reached, the disconnects are turned off, disabling the boom lower, winch up and extend out functions.

WARNING

Do not rely on the TIP HEIGHT WINDOWS to keep the crane from coming in contact with any power lines or overhead obstacles.  When the upper tip height limit has been reached, it is still possible to increase the tip height.  This is because the boom up function is still activated to allow a load to be moved into a safer load chart position.
NOTE:  When using a tip height operating window, choose to display the tip height (H) in the DISPLAY OPTIONS screen.


g.
SET DISPLAY OPTIONS



(1)
Refer to figure 2-8K and 2-8L.  By selecting DISPLAY OPTIONS from the MENU screen, it is possible to select whether the OPERATION screen displays TIP HEIGHT (H) or BOOM EXTENTION (E).



(2)
After "DISPLAY OPTIONS" is selected from the MENU screen, a sample RUN screen is shown.  The numbers displayed are only the last values for the angle, load, extension, (etc.) before entering the MENU screen.  By pressing the UP switch, the operator can select to display tip height (H).  By pressing the DN switch, the operator can select to display boom extension (E).  When the proper information has been selected, the operator returns to the RUN screen by pressing the SET switch.  The LMS will continue to display tip height, if selected, until the operator repeats this process or the crane is shut down.

CAUTION

To avoid equipment damage or malfunction, QUALIFIED SERVICE PERSONNEL MUST PERFORM CALIBRATION OF THE LMS only.


h.
CALIBRATION



(1)
If the calibration screen is accidentally accessed, press the SET switch to return to the operation screen.  The LMS computer must be re-calibrated after service or replacement of the computer console, reel assembly, potentiometer, or ATB cable.



(2)
Calibration procedures can be found in the Service Manual Supplement for the LMS (TM 09109A-34/2-S1).


j.
TROUBLE SHOOT



(1)
Refer to the following troubleshooting chart for fault isolation at the operator level.  Refer to problems not solved by operator checks to appropriate service levels.

PROBLEM DESCRIPTION  
 
ITEMS TO BE CHECKED

ANGLE SENSOR FAILURE

Visually check cables between reel and









console for damage.  Visually check crane









boom junction box connector for improper









connection.

EXTENSION SENSOR       
Visually check cables between reel and








console for 

FAILURE                
damage.  Visually check crane boom junction








box connector for improper connection.

PRESSURE SENSOR        
Check wiring to the pressure transducers.

FAILURE

ATB SWITCH FAILURE


Check that the BATTLE switch is turned off.








Check the ATB switch for proper mechanical








operation.  Visually check all cables for








damage.  Visually check boom junction box








connector for proper connection.

PANEL LIGHTS DO NOT

Adjust dimmer control. Change the light FUNCTION




bulbs.  Notify qualified service personnel.

DISCONNECTS DO NOT    
Visually check the disconnect solenoid

OPERATE





wiring harness for breaks.

DISCONNECTS DO NOT   

Check individual solenoid mechanical








operation.

DISABLE FUNCTIONS WHILE

CONSOLE INDICATES ATB

OR OVERLOAD CONDITIONS

5.
LOAD CHARTS

a.
In determining a safe boom angle and boom length with respect to the weight of the load, you must use the load charts to aid you.  Every crane is equipped with a load chart.  If the load chart is missing or damaged, the crane cannot be used.


b.
The HSHMC-25 crane has five working ranges.  They are High capacity, reduced capacity, Travel, Stationary on rubber 360 degrees and stationary on rubber over the rear.


c.
Rough terrain cranes have three hundred sixty degree lift capacity.


d.
For any lift made all corresponding load charts are read the same way.



(1)
Boom lengths are shown across the top.



(2)
Under each boom length is a complete range of boom angles.



(3)
The combination of boom length and boom angle gives the operating radius.



(4)
The radius is shown along the left hand column.  These ratings are based on a freely suspended load with the crane level and standing on a firm-supporting surface.  The ratings make no allowances for adverse job conditions.

PROBLEM 1:
Your machine is set up as follows:





1.  50 feet of boom extended.




    
2.  Working radius is 16 feet.




    
3.  The pick is over the side.




    
4.  Reeving is 3 parts with a 25 ton hook block.




    
5.  Lifting slings weigh 250 pounds.




    
6.  Machine is on outriggers.

What load will your machine pick off the ground?                   
PROBLEM 2:  
Your machine is set up as follows:




   
1.  40 feet of boom extended.




    
2.  Working radius is 25 feet.




    
3.  The pick is over the rear.




    
4.  Reeving is 4 parts with a 25 ton hook block.




    
5.  Lifting slings weigh 150 pounds.




    
6.  Machine is on outriggers.

What load will your machine pick off the ground?                      
PROBLEM 3:   Your machine is set up as follows:




   
1.  55 feet of boom extended.




    
2.  Working radius is 20 feet.




    
3.  The pick is over the side.




    
4.  Reeving is 5 parts with a 25 ton hook block.




    
5.  Lifting slings weigh 350 pounds.




    
6.  Machine is on outriggers.

What load will your machine pick off the ground?                     
PROBLEM 4:  
Your machine is set up as follows:





1.  70 feet of boom extended.




    
2.  Working radius is 49 feet.




    
3.  Reeving is 2 parts with a 25 ton hook block.

4. The pick is over the rear, and will swing load


over the side




    
5.  Lifting slings weigh 60 pounds.




    
6.  Machine is on outriggers.

What load will your machine pick off the ground?                     
PROBLEM 5:  
Your machine is set up as follows:




   
1.  70 feet of boom extended.




    
2.  Boom angle indicator reads 67.0 deg.




    
3.  Reeving is 3 parts with a 25 ton hook block.




    
4.  The pick is over the rear.




    
5.  Lifting slings weigh 75 pounds.




    
6.  Machine is on outriggers.

What load will your machine pick off the ground?                     
PROBLEM 6:  
Your machine is set up as follows:





1.  62 feet of boom extended.




    
2.  Boom angle indicator reads 54.5 deg.




    
3.  Reeving is 2 parts with a 25 ton hook block.




    
4.  The pick is over the side.




    
5.  Lifting slings weigh 50 pounds.




    
6.  Machine is on outriggers.

What load will your machine pick off the ground?                      
PROBLEM 7:  
Your machine is set up as follows:





1.  40 feet of boom extended.




    
2.  Reeving is 2 parts with a 25 ton hook block.




    
3.  Working radius is 16 feet.




    
4.  The pick is over the side, and must be swung to the






rear.




    
5.  Lifting slings weigh 100 pounds.




    
6.  Machine is on rubber (tires).

What load will your machine pick off the ground?                      
PROBLEM 8:  
Your machine is set up as follows:




   
1.  38 feet of boom extended.




    
2.  Working radius is 25 feet.




    
3.  The pick is over the rear, and must be moved 100 yards




    
4.  Reeving is 2 parts with a 25 ton hook block.




    
5.  Lifting slings weigh 75 pounds.




    
6.  Machine is on rubber (tires).

What load will your machine pick off the ground?                      
NOTE:   PROBLEMS 9 - 13 are on the LRT 110 crane. 

PROBLEM 9:  
Your machine is set up as follows:





1.  Extended boom.




    
2.  360 degrees.




    
3.  On outriggers. 




    
4.  Lift 4,300 lbs.

What is your maximum radius?                                          
PROBLEM 10:  
Your machine is set up as follows:




    
1.  Extended boom.




    
2.  360 degrees.




    
3.  On outriggers. 





4.  Lift 5,350 lbs.


What is your maximum radius?                                        
PROBLEM 11:  
Your machine is set up as follows:




   
1.  Extended boom.




    
2.  360 degrees.




    
3.  On outriggers.




    
4.  Lift 4,200 lbs.

What is your minimum boom angle?                                        
PROBLEM 12:  
Your machine is set up as follows:




   
1.  Retracted Boom.




    
2.  Over the front.




    
3.  On outriggers.




    
4.  Lift 15,000 lbs.

What is your maximum radius?                                        
PROBLEM 13:  
Your machine is set up as follows:




      1.  Pick & Carry.




      2.  Over the front




      3.  Minimum angle of 29 degrees.

What load weight can be lifted?                                         
6.
HSHMC-25 CRANE

    a.
The HSHMC-25 is basically a 25-ton rough terrain crane. The Marine Corps loaded this crane with extra axles and special tires. The load on the axles is very light. The crane is also intended to operate at a relatively high speed.



(1)
The HSHMC-25 has a diesel powered V-8 Caterpillar Turbo Engine for driving and crane operation.  Normal engine oil pressure is 30-65 psi. at operating speeds from the lower cab, and 30-60 psi. from the upper cab.  Normal water temperature range is 190 degrees.



(2)
This crane has a full power shift transmission. The crane has an all wheel drive capability with limited slip differentials or differential locks. This crane has 4 speeds forward and 2 speeds reverse, with a high and low range. The transmission and torque converter function together and can be placed into differential lockout for the individual axle and the inter axle differential, as well. Check fluid while engine is running and transmission is in neutral. The top hole is for hot fluid and the bottom hole is for cold fluid.



(3)
The axles oscillate up and down to follow the contour of the ground. The HSHMC-25 is capable of 8-wheel drive.



(4)
The HSHMC-25 is capable of fording up to 60 inches of surf.



(5)
The crane can carry fuel for 200 miles at a maximum speed. It has a maximum fuel capacity of 70 gallons.



(6)
The HSHMC-25 has a standard 24-volt, direct current, negative ground electrical system that uses four batteries.



(7)
The HSHMC-25 is capable of a top speed of 45 mph.



(8)
The HSHMC-25 has air over hydraulic brakes.



(9)
Due to it's low center of gravity the HSHMC-25 can negotiate a 20 percent side slope. The HSHMC-25 can be driven from the carrier or the crane cab. If the crane is driven from the crane cab the maximum speed is 15 mph.



(10) The boom of the HSHMC-25 can extend to 80 feet in length and is a three-section box type boom. Fully retracted the boom is 32 feet long. The cradle is equipped with a safety device that will lock the axles when the boom is lifted from its' cradle. Oil in the axle lock-out cylinders will be trapped automatically and the axles will lock in their last position. It has a boom topping of 75 degrees.



(11) This crane has a specially designed two-speed winch. All heavy lifts over thirty thousand pounds (30,000) use low speed. All light lifts under thirty thousand pounds and use of the clamshell use high range.

CAUTION

Do not select winch speed while the winch is in motion. Damage to the  winch will result.


(12) The HSHMC-25 has front wheel steering only.



(13) The HSHMC-25 has heating and air conditioning units in the upper and lower cabs.

7.
CAPABILITIES

a. Lower controls and symbols: Let us start with the carrier cab.



(1)
Transmission shift lever - This is a four speed shift lever.



(2)
Range selection shift lever - This is a three position lever with high, low, neutral. You must have this control in low range when operating upper cab or when eight wheel drive is needed.



(3)
Fire extinguisher.



(4)
Heater and air conditioner.



(5)
Seat - The seat adjusts for different weight and positions.



(6)
Accelerator.



(7)
Service brake.



(8)
Turn signal, high/low beam, and four-way-flasher.


b.
Lower panel identification:



(1)
Drive lights.



(2)
Torque converter lockup switch - The torque converter lockup switch takes the slip out of the torque converter and lets you have direct drive.  However, overdrive gives you the best fuel economy.



(3)
High beam indicator light.



(4)
Warning buzzer - The warning buzzer sounds when the engine temperature is too high, or if the oil pressure or air pressure is too low.  And it will sound if you leave the lights on.



(5)
STE/ICE-R jack.



(6)
Parking brake indicator.



(7)
Parking brake control - The parking brakes are the rear wheel brakes.  When the air pressure in the brake system is less than 40 psi, the parking brake will move to the brake position.




(a)
If the air pressure drops below 60 psi., the warning light will come on and a warning buzzer will sound.




(b)
Normal air pressure is 100-120 psi..



(8)
Front axle differential lock - When you lock a differential you are making the wheels turn at the same rate to increase traction.  You must select low range and eight-wheel drive before engaging front differential locks.




(a)
This switch is spring loaded so that you cannot leave it engaged.  Damage could result when turning.




(b)
Do not lock the differentials if the wheels are in a spin out condition.  The carrier drive train must be completely stopped.




(c)
After you have passed the icy spot, release the switch.  The longer you run on differential lockout the longer you are cutting your speed and tire wear.




(d)
For the differential locks to engage properly, you have to let up on the accelerator.



(9)
Rear axle differential locks - You can leave this switch engaged if you need the extra traction.  This switch is not spring loaded.



(10) Front axle disconnect switch - This switch selects eight-wheel drive.



(11) Master switch.



(12) Engine start button.



(13) Starter aid - This aid is used when the temperature is below 10 degrees Fahrenheit. When the coolant temperature reaches 60 degrees, the starting aid's thermostat will block the circuit so that you cannot use the starting aid.



(14) Upper/lower selector switch - This switch transfers control between from the carrier cab to the crane cab. 



(15) Drive train.



(16) Switching power to the upper cab.




(a)
The five things that you must do to transfer power to the upper cab are:





1.
Set park brake.

2 Shift the transfer lever to the low range. 





3 
Turn off the engine.





4 
Push the selector switch to the upper position.





5 
Engage the hydraulic pump.


c. 
Upper control identification - The upper cab controls resemble the carrier or lower cab controls.



(1)
Telescope lever - This lever is used to extend or retract the boom.  One thing you must remember is that as the boom is extending you are using wire rope.



(2)
Swing lever - Move the lever forward and the crane swings to the right.



(3)
LMS - Load Moment System.  



(4)
Swing brake pedal - The swing brake stops and holds the crane cab



(5)
Boom hoist pedal - Push the top of the pedal to lower the boom.



(6)
Service brakes



(7)
Accelerator.



(8)
Seat.



(9)
Positive cab lock - To use the house lock you must be centered over the front or rear of the crane.

CAUTION:

You must have the boom raised higher than the cab before swinging over the front of the crane, to place the boom in the cradle.  YOU MUST BE ABOVE 20 Degrees.


(10)
Heater and air conditioning unit.



(11)
Hand throttle. Normal setting for crane operation is 1,100 to 1,500 rpm.



(12) Swing lock. The swing lock is hydraulic brake that stops the swing.



(13) Transmission shift lever - The HSHMC-25 can be driven from the upper cab at a maximum speed of 15 MPH.

        (14) Main winch lever. This lever controls the action of the winch. The toggle switch is for clamshell operation.

CAUTION: 


Do not switch the speed control button while winch is in motion. Damage to the winch will occur.
        (15)
Boom hoist lever.

    d.
Upper panel identification:

        (1)
The crane control panel mimics the carrier control panel except that a few gauges have changed places. Number (1) is the warning buzzer, number two (2) is the parking brake control, number three (3) warning buzzer indicator, number four (4) parking brake engaged indicator, number five (5) is the starting aid button, number six (6) engine start button, number seven (7) is the master switch, and number eight (8) is the winch speed selector.



(2)
Side cab control: On the operator's right hand side in the crane cab is a second control panel. This control panel provides the operator easy access to a number of functions.




(a)  Flood light controls.




(b)  Outrigger controls:  That stick figure with the four circles is the symbol for outriggers. The top switch is the outrigger master control switch. This switch provides power to the individual outrigger switches. Below the master switch you can see four banks or groups of switches. These are the individual outrigger switches. The switch positioned horizontally is to extend and retract the outrigger for the body of the crane. The vertical switches control the raising or lowering of the outriggers.

CAUTION:

You must extend or retract ONE outrigger at a time or over pressure of the suspension system will occur.



(c)  Suspension switch: The suspension switch is a three position switch.





1
First position. The top of the switch must be depressed to lock the suspension before using the outriggers. The proper sequence of events is to lock the axles, turn on power switch and leave it in the on position, then extend and raise outriggers. In this position the axles will not unlock until the boom is placed in the boom cradle.

CAUTION:

You must raise the crane front to rear a little at a time to avoid stress to the carrier frame.




2
Second position. Suspension is unlocked. This position is used when the carrier is being driven with no load.





3
Third position. This position is used during the filling and bleeding of the suspension system.




(d)
Differential and inter-axle switches.





1
Eight wheel drive.





2
Rear differential lock.





3
Front differential lock.



(3)
International symbols.


e.
Limitations. The HSHMC-25 is limited to raising a maximum load of 25 tons at a 16 foot work radius.



(1)
The winch on the HSHMC-25 must contain enough 3/4 inch wire rope for the hook block to operate at the lowest working level.



(2)
Utilizes three attachments, hook block, hydraulic clamshell, and the pile driver.



(3)
The hook block can be reved with a maximum of 5 parts of line.



(4)
The HSHMC-25 can pick & carry a maximum load of 22,000 lbs. at a 20 foot radius, straight over the rear.

8.
ATTACHMENTS AND EMPLOYMENT


Attachments are a very important part of crane operations because these are the tools attached to the upper structure that actually do the work.


a.  Hook block.  The uses of the hook block are almost unlimited.  A hook block may be used at, above, and below ground level.  Some of the uses of the hook block are:



(1)
Constructing bridges.



(2)
Installing or removing rotor blades on helicopters, propellers on planes, and loading and unloading ships and trucks.



(3)
Lifting any load rigged with slings or any vehicle equipped with lifting eyes.


b.
Clamshell Bucket.  The clamshell is a vertically operated attachment capable of digging loose to medium type soils at, above, and below ground level with a capacity of 1 cubic yard.


(1)
Some of the uses of the clamshell bucket are:




(a)
Digging foundations, footings, pier holes, trenches, and cellars.




(b)
Filling charge bins above ground




(c)
It gets its digging action from the weight of the bucket and the closing of the jaws.



(2)
The clamshell has accurate dumping control for loading truck,

scrapers, and feeders.



(3)
Safe operation of the clamshell.


c.
Pile Driver.



(1)  Pile Driver Model DA-15B consists of:




(a)
55 feet of leads.




(b)
Bottom lead braces.




(c)
Pile cap 




(d)
Single Acting, Self powered hammer



(2)
The pile driver operation requires a three-man crew.




(a)
The operator of the crane.




(b)
A signalman.




(c)
A hookup man.



(3)
It is primarily used for driving wooden piles for piers, sea walls, work pits, and loading ramps.



(4)
It is capable of driving a 40 ft. pile that will bear 40 tons of pressure at pile refusal.  Pile refusal is considered as 10 blows of the hammer for every inch the pile is driven.



(5)
The energy output of the hammer is 8800 foot lbs at pile refusal.  Extreme care must be taken when driving creosote piles to avoid skin and eye irritation.



(6)
The pile driver should be placed close to the pile group to minimize the amount of time lost due to moving.



(7)
When moving the crane with pile driver, raise outriggers 6", leave fully extended while traveling.  Do not exceed a speed of 2 MPH.



(8)
The pile driver can drive piles fore and aft, at left and right angles, along with driving piles vertically.
9.
LRT-110 CRANE.  The LRT-110 crane is a 7.5-ton, 4 wheel drive and steer, diesel engine powered hydraulic crane designed to perform normal lifting operations.


a.
Characteristics



(1)
Engine.  The engine is a 4-cylinder Cummins diesel.  Normal engine oil pressure is 10 psi at idle to 90 psi for cold oil.



(2)
Transmission.  The transmission is a four-speed forward and reverse power shift unit manufactured by Funk Equipment.



(3)
Lower Structure.  The lower structure provides a means of transporting the upper structure.  The power train, axles, outriggers and operator's cab are mounted on the lower structure.




(a)
Fuel capacity is 44 gallons




(b)
The LRT-110 has a 24-volt electrical system using two 12 volt batteries.




(c)
Normal water temperature range is 140 - 220 deg.



(4)
Axles.  The axles are planetary drive with dual mounted steering cylinders.




(a)
The front axle is mounted rigidly.




(b)
The rear axle is mounted to a cradle that allows for oscillation.  The axle will lock when the turntable swings 5 degrees off center.



(5)
Upper Structure.  The upper structure revolves 360 degrees on a bearing and ring gear.  The upper structure consists of the boom assembly and attachment. 



(6)
Boom Assembly.  The boom assembly consists of a two section telescopic boom with a maximum boom length of 35.75 feet, and a minimum boom length of 21.75 feet. Maximum boom topping is 75 degrees.



(7)
Winch:  The LRT-110 is equipped with a single drum hydraulically operated winch. Need 180’ of ½” wire rope to be mission capable.

(8) Brakes:  The brakes are vacuum assisted.  If the engine is 

not running the crane will have no brakes.



(9)
Load Charts: All Cranes, including the LRT 110, are required to have a Load Chart in the operators cab. Load charts represent the maximum allowable loads that the crane can lift.


b.
Capabilities 



(1)
The maximum speed is 22 miles per hour and the fording depth is 30 inches.



(2)
The crane is capable of 2 wheel, 4 wheel and crab steering.



(3)
The maximum lifting capacity is 15,000 lbs.



(4)
The LRT-110 is equipped with an important feature. This is an anti two-block warning device. This device warns the operator when he, or she, is in danger of colliding the hook block with the boom point.  Once the device has been activated, the hydraulic flow stops until the operator corrects his mistake.


c.
Limitations.  The LRT-110 is limited to raising a maximum load of 7.5 tons at a 10 foot working radius using any length of boom.



(1)
The winch capacity is 350 feet of 1/2 inch wire rope.  The LRT-110 comes equipped with 180 feet of wire rope.



(2)
The hook block is the only attachment that can be reeved with maximum 3-part line.

10.
EMPLOYMENT OF 7.5-TON CRANE

We know the 7.5-ton crane has two attachments, the hook block and the aerial personnel basket.  The uses of the hook block are:


a.
Constructing bridges.


b.
Installing or removing rotor blades on helicopters.


c.
Lifting any load rigged with slings at, above, or below ground level within the load chart.


d.
The 7.5-ton cranes are capable of lifting and moving with a 4,500 lb. load.

11.
FACTORS AFFECTING LIFTING CAPACITIES

All cranes, regardless of size, are rated on their maximum safe lifting capacities. There are 6 important factors that affect lifting capacity.  They are:


a.
Parts of Line



(1)
As the parts of line on the hook block increase, the lifting capacity increases and the hook block speed decreases.



(2)
As the parts of line decrease, the lifting capacity decreases and hook block speed increases.


b.
Boom Angle - All cranes must be equipped with a functioning boom angle indicator.  As the boom angle increases the lifting capacity increases.


c.
Operating Radius - Operating radius is defined as the horizontal distance measured from the center of rotation (before lifting) to the center of the hook block, or hoist line with the load applied.  Increasing the radius decreases the lifting capacity.


d.
Boom length:



(1)
As the boom length increases, the lifting capacity decreases.



(2)
As the boom length decreases, the lifting capacity increases.


e.
Stability - Outriggers stabilize the crane and increase-lifting capabilities provided that:



(1)
The outriggers are fully extended and down.



(2)
The complete weight of the crane is off the tires.

(3) The crane is perfectly level.



(4)
The cranes outrigger selector valve allows the operator to operate either one outrigger or two outriggers (2 right side and two left side only) at one time.


f.
Types of footing - It is extremely important that the crane be positioned on firm and level material to prevent accidental tipping.  If the ground is soft or uneven, wooden cribbing should be used under the outrigger pads.



(1)
Good footing is considered:




(a)  level concrete.




(b)  Hard packed moral.




(c)
Hard packed earthen clay.



(2)
Fair footing is considered:




(a)
Asphalt.




(b)
Gravel.




(c)
Earth.



(3)
Poor footing is considered:




(a)
Moist earth.




(b)
Sand.




(c)
Uneven terrain.
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