 BASIC PHYSICS OF USUAL EXERCISE METHODS- based upon resistance provided by gravity, such resistance is Uni-directional (one direction/Omni all directions). While it is possible, with the use of pulleys, to control the direction of resistance it remains difficult to provide resistance in more than one direction while using regular training equipment. With this limitation in direction of resistance, it becomes impossible to involve more than a small percentage of the total number of fibres contained in a particular muscular structure in exercises. While the resistance is provided in only one direction, the involved body parts are rotating. 
In effect, you are trying to oppose a rotational form of movement with a different form of resistance movement.  While performing a curl, for example, the movement is rotational throughout a range-of-movement of approximately 160 degrees; at the start of the curl, the movement is almost perfectly horizontal, straight forward - at about the midpoint, the movement is vertical, straight up - at the end, the movement is approximately horizontal again, but in the opposite direction. 
Yet, during the entire movement, the resistance was always vertical, straight down.                               So, in practice, although the resistance remains constant, it seems to become heavier as the movement progresses from the starting position to the midpoint - and after the midpoint, seems to become lighter. 
In the normal finishing position of the curl there is literally no resistance - having reached that point, it is then possible to hold that position almost indefinitely, with absolutely no work being demanded on the part of the bending muscles of the upper arms.                                                           This occurs because during a curl the moment-arm (the perpendicular distance from the line of application of a force to the centre of motion in a rigid structure) of the weight is constantly changing as the movement progresses; DIRECT resistance is provided only at the infinitely small point where resistance is being moved vertically. 
A careful scrutiny of conventional exercises will clearly show that this is almost always the case; direct resistance is provided only within an extremely limited range-of-movement, literally an infinitely small range of movement - and in many conventionally exercises, there is no direct resistance at any point. 
If the normal strength curve of human muscles exactly matched the apparently changing resistance provided by an exercise like the curl, then the movement would feel perfectly even; that is to say, no point in the movement would seem to be any heavier than any other point.                     In fact, the strength curve does not match the change in resistance, some points do feel heavier than other points; so-called "STICKING POINTS" are encountered, where the weight feels very heavy, as well as points where there is little or no resistance. Trying to provide a rotary movement with constant resistance by using a Uni-directional form of resistance is impractical at the very least. In such a case, resistance will only be - can only be - provided during part of the movement. And even a casual thought should make it obvious that the maximum range-of-movement during which an increasing rate of resistance is even possible is a rotary movement of 90 degrees;           after 90 degrees of rotary movement, the resistance must start decreasing.                                          During the first 90 degrees of movement in a curl, for example, the direction of movement is constantly changing from horizontal to vertical, and the weight will thus seem to get heavier - but after 90 degrees of movement, the direction of movement starts changing from vertical to horizontal, and the weight will seem to grow lighter. Direct resistance will be provided only at the point where the involved body parts (the hands, in a curl) are moving directly upwards, meeting resistance coming from an exactly opposite direction. 
If, at that point of direct resistance, the weight is too heavy, then you cannot progress to that point in the movement; but if the weight is light enough to permit a full-range movement - even though heavy enough to require an all-out effort at the point of direct resistance - then you have provided balanced resistance only at one point in the curl. Thus, you will be working the muscles properly during a range-of-movement of something less than 1 degree, out of a possible range-of-movement of about 160 degrees. 
However, for all practical purposes, the situation is not quite that bad, in fact, you will be providing useful resistance during a range-of-movement of approximately 20 degrees. Still, what about the other 140 degrees of movement? Now, regardless of the position, you assume for the exercise, it remains impossible to produce more than 90 degrees of worthwhile movement; but it is possible to select "which" 90 degrees of movement you choose to exercise.                                                                                   
THE HARDER IT SEEMS - THE EASIER IT IS !!!!!!!!!!!!!!!!!!!!!!!!!!                                                                                                         The harder a rep seems, the easier it in fact is, and the apparently most dangerous rep is actually the safest rep. 
MOST BODYBUILDERS BELIEVE EXACTLY THE OPPOSITE.                                                                                                                      In a set consisting of one rep, there is no basis for comparison; the one rep is all it is the easiest rep, and the hardest, and it is the safest rep, and the most dangerous.

However, in a set consisting of two or more reps there is a basis for comparison, assuming correct form is used then, the first rep is the hardest, and it the most dangerous. 
This has absolutely NOTHING to do with the fact that you may or may not be properly warmed-up. The type of equipment, move and weight used also has nothing to do with it.                                                                                                                                                                                                  YOU SHOULD BE INTERESTED IN FACTS NOT OPINIONS!                                                                                                      Let us examine what actually happens during the performance of a set of curls with 45.4kg (100 pounds) as opposed to what seems to happen. You are capable of performing nine full reps, and then fail during an attempt to perform the tenth rep in spite of maximum effort.                                                                                                                       The first rep will seem easy, and it will move quickly; the second will appear to be a bit harder, and will move slower; by the time you reach the ninth rep, you will be moving very slowly, in the tenth rep the weight will not move.                                 
NOW LET US SEE WHAT ACTUALLY HAPPENED. 

In all ten reps, the barbell weighted the same, 45.4kg (100 pounds) and during the first nine reps, the distance of movement was the same, approximately 60cm (two feet).                                                 You used less than 45kg of force during the tenth rep because, more than that would have moved the weight.                                                                                                                                                                       In the ninth rep you used more than 45kg of force even though; the movement was slow, requiring three seconds for full movement.                                                                                                                                                                        If we measure the actual amount of force in the ninth and tenth reps, we will find that it works out to about 50kg of force in the ninth rep, and about 36kg of force in the tenth rep.                                                                                               But in the first rep, movement was fast requiring only about one-third of a second. 
The weight was moving nine times as fast during the first rep as it was during the ninth rep. therefore nine times as much force was required to move it at that speed. 
Nine times 50kg equals 450kg it should be obvious that the first rep was a lot harder than the later, apparently harder but actually easier reps.                                                                                                                   The first rep involved approximately twelve times as much power as the tenth rep did, and it was at least 144 times as dangerous as the tenth rep because the danger factor can only be calculated by squaring the differential of force application.  
(Squaring in maths is the second power of a number or quantity: the square of four is 4 x 4 or 16. Differential means degree of difference).                                                                                                                                         But, in fact, since the first rep involved not only much more speed, but far greater acceleration factors, it is obvious that the actual danger factor was far greater than a ratio of 144 to 1 would indicate; it was probably something on the order of at least 1000 to 1. 
This says the first rep was probably at least one thousand times as dangerous as the tenth rep.                                                                                                                                                                                              Then why did the tenth rep seem so much harder?        
At that time in the curl, your muscles were exhausted. 
However 36.3kg of force was all you could use create at that time (even so, that was still your 100% momentary ability at that time). 
Whereas, during the first rep, you were not tired and strong, and at that moment you were probably capable of generating something on the order of 1363kg of force - and thus the 450kg that you actually were required to use represented only about a third of your momentary ability, and felt quite easy for that reason.  
Yet, out of an invalid fear of injury, most using weights avoid the last, seemingly hardest rep; thinking they are avoiding injury while, in fact, all they are avoiding is results.                                                                                                    And if a full understanding of the above leaves you feeling a little uncomfortable for not having previously been aware of such a clear point, such a distinctly obvious fact. Remember that millions of people watched a wheel come out of the east, go to the west for thousands of years, before one of them put a rod through the middle of a wheel, and attach it to a sledge.                                                                                                                                                   
Thus, in fact, "...the harder a particular rep seems, the easier it actually is; and, the apparently most-dangerous rep is actually the safest rep, by far the safest."                                                                                                                         Two common mistakes-- that intelligence is a substitute for experience-- and that experience is a substitute for intelligence                                                                                                                                                                      People are individuals, so a program that is right for one person will rarely be right for another. 

RANGES OF MOVEMENT (ROM) – flexibility                                                                                                                  Increase in ROM for an athlete; follow as a direct result of weight training. Regardless of the actual muscular bulk that is developed, increases in muscular bulk almost assume increases in flexibility. Because the type of heavy exercises that are required for building great muscular bulk also produce-increased ranges of movement.                   
Incomplete (partial), limited-range movements will not build the maximum degree of muscular mass; therefore, for producing great muscular bulk, full-range, extremely heavy movements are necessary. 
What is more, such exercises safely adapt the body parts into positions far outside the normal range of movement possible for an untrained person. 
Extremely heavy power-lifters are not an exception they are a different matter altogether; a very great part of the actual bulk of many of these men is not muscular bulk; it is fatty tissue which can and will restrict freedom of movement. 
Such men do have great muscular bulk, but most of them also have an equal bulk of fatty tissue, both subcutaneous (just under the skin) and intramuscular.                                                                                 In the infancy of modern weightlifting, most lifters were extremely heavy men many weighing over 181.8kg (400 pounds). Most had enormous waist and upper-thigh measurements; a man of that weight will show noticeably restricted movement unless he is nearly eight feet tall.                                                                                                                           At or about that same time around 1890 the term MUSCLE BOUND was probably originated; but it should have been called FAT BOUND, since such a condition of restricted movement has absolutely nothing to do with muscle.                  
Years ago, John Grimek one of the bulkiest muscular men in his time remarked on the subject, "...you can lift weights and be called muscle bound, or not lift weights and actually be muscle bound." Grimek was capable of touching both elbows to the floor from a standing position without bending his knees, performing full splits, and many other movements far outside the ranges of possible movement displayed by the average man.                                                                   Almost all muscular men show far more than the average degree of flexibility, a man that has practiced heavy pullovers will usually be able to put both elbows behind his head at the same time, regardless of how big his arms are. 
A man that has practiced heavy stiff-legged deadlift will be able to reach far below his feet without bending his knees. 
Just the type of exercises that is required for building great muscular bulk. 
Great flexibility is not available in spite of great muscular bulk, such flexibility is possible only because of the muscular bulk, and it is a direct result of the type of training.                                                                                                                                                                  Most find it impossible to do a full squat while keeping their heels on the floor. 
THEIR ACHILLES TENDONS HAVE LOST MUCH OF THEIR FLEXIBILITY FROM PROLONGED INACTIVITY. 

Yet, many weightlifters can touch their gluteus to the floor behind them while keeping both feet perfectly flat on the floor.                                                                                                               
It is possible to reduce ROM by building too much size of the legs and/or arms with the use of drugs. 
A PERSON MAY NOT BE ABLE TO SQUAT QUITE AS DEEPLY AS THEY COULD AT A LIGHTER WEIGHT. 

OR MIGHT NOT BE ABLE TO BEND THEIR ARM AS FAR AS THEY COULD WHEN IT WAS SMALLER

The actual reduction would never be more than a few degrees, and would never prevent such a man from engaging in any sort of normal activity. 
A person will always increase their flexibility in proportion to their increase in muscular bulk, although not in direct, one-to-one proportion, since it is possible to increase muscular bulk approximately four hundred per cent (400%) and such an increase in range of movement is impossible. 
                                                                                                                                                             PROFESSIONAL MEDICAL ATTITUDES ON TRAINING                                                                                            Throughout the medical profession a widespread although by no means universal attitude of doubt exists on the subject of physical training of any kind. 
Even if understandable, this is leading, as it does, to a great number of confrontations between instructors and doctors. 
Part of this situation has arisen from the fact that the field of medicine has simply grown too broad for much more than a general knowledge outside the rather narrow limits of various sub fields of specialization; but in no small part, it is also due to a prejudicial attitude not unlike that of the average layman. 
While a few doctors have made rather limited attempts to investigate the possibilities of exercise, most of these efforts are meaningless.  
And very little in the way of widespread attention has been called to the few published reports that have been produced. 
As a result, it is extremely difficult to find any published reports on such investigations and almost impossible to find any such reports with real significance. 
Part of this apparent lack of interest is a direct result of attempts to discover chemical treatments for every sort of illness or injury. 
Another reason is some practitioners of peripheral branches of medicine have attached themselves to some types of physical training. 
Furthermore, members of the American Medical Association have shied away from exercise because of unjustified reaction to the statements of people that they look upon as quacks.                                     Most doctors seem to be unaware of the possibilities from physical training. 
Though do not hesitant giving their opinions on the subject obviously considering themselves experts, even after being unaware of any of the significant developments that have taken place in the field of physical training during the last fifty years.                 
Nor is that an exceptional attitude! 
Just the opposite, it is a typical attitude and in a high percentage of cases, doctors are almost violent in their opposition to exercise of any kind.                                                                                     Recently at least some degree of this attitude is changing but slowly. 
The average doctor still supports the same myths and superstitions thought by the average layperson.                                                                                          
THE SIGNIFICANCE OF MUSCULAR "PUMPING”.                                                                                          With any type of muscular work, the muscles used need-increased circulation. 
For more fuel and removal of waste products this increased circulation will result in temporary swelling of these muscles. 
If the work is prolonged a point of balance is reached where the increased circulation can meet the requirements of the muscles without leading to a condition of extreme pumping. 
                                                                                                                                                                    Extreme congestion of the muscles will occur if several reps of near maximum intensity are used one after the other and the muscles will fail.                                                                                                 THE CIRCULATORY SYSTEM IS UNABLE TO MEET THE BRIEF REQUIREMENTS.                                                                  A pumped upper arm may temporarily measure 12/13mm (half-inch) more than it normally does. An increase in size that is out of proportion to the increase in circumference an increase in bulk of about twenty percent (20%). 
When pumped to that degree, an arm will feel stiff and heavier since its actual weight has increased (be it only temporarily). 
Flexibility reduced for a short time and the arm will hang in a slightly bent position when relaxed. The muscles will look much larger, and will be much larger, but will appear round and smooth, less defined than they could normally do.                                                   
The effects of pumping usually occur without people noticing, most are not aware that their lower legs are usually at least a 12/13mm (half-inch) larger at night than they are early in the morning. 
PUMPING THE CALVES DURING MOVING AROUND ALL DAY CAUSES THIS

During the night when they are not working, the circulation requirements of the calves reduced, and so the calf size reduced.                                                                                                                                       Muscular pumping indicates change if you cannot notice a degree of pumping then that move will do little in building muscular size or strength. 
LIGHT SETS DONE IN HIGH REPS AND RESTRICTED TO PARTIAL MOVEMENTS WILL PRODUCE THE MAXIMUM POSSIBLE DEGREE OF MUSCULAR PUMPING, BUT WILL DO NOTHING IN THE WAY OF BUILDING SIZE OR STRENGTH.                       
Two or three sets of ten reps of a heavy move will produce almost the same degree of pumping while also producing maximum growth stimulation.                                                                                                                   Accurate measurements of various body parts will prove that they vary widely during the day. Even when you are not training, your upper arms are slightly larger when you first get out of bed in the morning and smaller for an hour or more after you have eaten a heavy meal. 
Temperature will also affect your measurements your arms are usually a bit smaller on cold days, and larger on hot days.                                                                                                             
As long as your training program remains unchanged, your pumped measurements will indicate future growth in advance. 
If your upper arm normally pumps 12/13mm (half an inch) during a workout, and then shows an increase of 18mm (three-quarters of an inch) from the same type of workout, this is a clear indication that your arm will grow during the following forty-eight hours.                                                                                                                                    
THE SIGNIFICANCE OF MUSCULAR SORENESS                                                                                                 Work a muscle intensely that is not used to heavy workloads, or for along time at a normal level of intensity then some degree of muscular soreness will result. 
THIS CAN BE CRIPPLING FOR AS LONG AS A WEEK.                                      

Extreme degrees of muscular soreness never result from the execution of a single movement. Probably because the muscles involved in the movement are not warmed-up enough to make a maximum effort. 
AND SO ARE BRIEFLY UNABLE TO WORK HARD ENOUGH TO CAUSE MUCH IN THE WAY OF SORENESS, EVEN THOUGH THE MOVE MAY BE CARRIED TO THE POINT OF MUSCULAR FAILURE.                                                                                                                                             Yet, some soreness will result from such a move and if properly understood, such soreness can be a valuable clue to training progress. 
Most bodybuilders believe that the bench press is a direct exercise for the pecs. 
If an untrained person does a few sets of bench presses, their pecs will certainly become sore; but if you had them do only one rep for three heavy sets, little or no soreness in their pecs will result. Instead, the anterior portion of the deltoids will become sore, a slight amount of soreness (more an awareness) in both the pecs and triceps. 
The bench press is not a direct exercise for any of the muscles of the body; the deltoids are receiving the majority of almost direct work from this exercise. 
There are many tests to do to determine effectiveness of exercises. 
To demonstrate the effectiveness of a new type of exercise for the lats, use several untrained people (use non bodybuilders often in these tests). 
Get some to perform regular chinning moves, get others to perform chins behind neck, and get a  few to do pulldowns on a usual lat machine and so on, cover the entire range of exercises for the lats, and get a few to perform one heavy set of each of the various exercises.                                                                         After forty-eight hours, you will fid none have much soreness in their lats, and quite a number of them will not even experience a consciousness of their lats though, without exception, all of them will be sore in other areas especially in the arms.
In many cases, this degree of soreness can be so great that most will be unable to use their arms for several days.         
Perform some sets on a new type of lat machine and all may be sore in the lats, other areas of soreness may occur in reducing degrees in their pecs, traps and the abs, which is what  you can predict.                           
A number say they were sore in their triceps,                                                                                              (THEIR TRICEPS SORENESS WAS REALLY THE LAT CONNECTIONS AT THE HUMEROUS), which are directly below the mass of the triceps.                                                   
The last group of non-trainers may say they had no arm muscle soreness at all, a total difference result produced in the other groups.                                                                                                                                                                      IF YOU HAVE ANY QUERY ABOUT THE EFFICIENCY OF A PARTICULAR EXERCISE USE MUSCULAR SORENESS AS A MEANS OF TESTING THE EXERCISE. 
Simply avoid any sort of exercise for that particular muscular area of the body for a period of at least ten days, and then do three heavy sets of one rep of that exercise. 
WITHIN FORTY-EIGHT HOURS, YOU WILL HAVE A CLEAR ANSWER TO THE QUESTION.                                                                                                                                                   A conditioned muscle quickly becomes accustomed to heavy workloads. 
So it is difficult to bring on even a slight degree of muscle soreness. 
If you have muscle soreness in an area of the body that you have trained for as long as a week, this is a clear hint that you have not been training hard enough or that you have been performing the actions incorrectly.     
STICKING POINTS 
The very existence of a sticking point (a point during the exercise where the weight feels heavier than it does at other points) shows that muscles have to work harder in different positions. Similarly, if you are aware that you can lock out under a barbell in some positions (supporting the weight without any virtual muscular action) then that also shows the muscles are virtually resting in those positions.                                                  
All experienced bodybuilders are aware of sticking points and lock out positions. 
Few have any idea of the meaning of these things both of these factors (sticking points and lock out ability) are direct results of the fact that you are trying to provide constant resistance against a rotary form of movement by using a reciprocal (the same) form of resistance an obvious impossibility.                                                                                                                                 
You cannot continue around a curve in the road by continuing to move in a straight line and rotary resistance must be provided against rotary movement if you are trying to exercise muscles in all positions.
Some positions are far more advantageous than others, since they involve working the muscles in their strongest positions rather than in their weakest positions. 
Now - it should not be assumed that the apparent change of resistance that is encountered in conventional exercises such as the curl is always a disadvantage; on the contrary, in many cases it is a distinct advantage. 
Returning to the example of the curl, note that the bending muscles of the upper arms are in their weakest position at the start of the movement, when the arms are straight; and as the arms start to bend, the level of strength increases rapidly. 

So, in this case the apparently increasing resistance is a very decided advantage; because the resistance is increasing at the same time that the strength of the working muscle is increasing - even if, as happens to be the case, not in proportion. 
Still, any increase is better comparisons since the muscles need more resistance as the arms are bent - and an incorrect rate of increase is better than no increase. 
WHY DO THE MUSCLES NEED MORE RESISTANCE AS THEY CONTRACT? 

Because of the shape of the muscles - and because of the manner in which they function the well-known ALL OR NOTHING principle of muscular-fibre function states that individual muscle fibres perform work by contracting, by reducing their length and that they are incapable of performing various degrees of work, they are either working as hard as possible, or not at all. 
When a light movement is performed, it does not involve a slight effort on the part of a large number of muscular fibres instead; only the exact number of fibres that are required to perform that particular movement will be involved working to the limit of their momentary ability. 
The other, nonworking fibres may be pushed, pulled, or moved about by the movement - but they will contribute ABSOLUTELY NOTHING to the work being performed. 
In order to involve all of the muscle fibres in the work, the resistance must be so heavy that all of the fibres are required to move it. 
In practice, it is extremely difficult to do this because not all of the individual muscle fibres can be involved in the work unless the muscle is in a position of full contraction. 
The individual fibres must grow shorter in order to perform work, and if all of the fibres were shortened at the same time, then the muscle as a whole would have to be in a position of full contraction. 
So, in order to involve 100% of the fibres in a particular movement, two conditions are prerequisites; the muscle (and its related body part) must be in a position of full contraction - and a load must be imposed in that position that is heavy enough to require the work of all of the individual fibres. 
At the very point in the exercise where the greatest amount of resistance is required, literally none is provided. 
In the top position of the squat, when the leg muscles are fully contracted, there is no resistance on these muscles - in the top position of the curl, when the bending muscles of the arm are in a position of full contraction, there is no resistance - in the top position of the bench press, when the triceps are in a position of full contraction and the pectorals and deltoids are as close to a position of full contraction as they get in that movement, there is no resistance. 
Dozens of other examples could be given, but those three should be enough. 
WHAT DOES THE SHAPE OF A MUSCLE HAVE TO DO WITH THIS? 

A muscular structure is thickest in its middle, this extra thickness indicating the presence of a greater number of strands of muscle fibres in that area. 
It seems that muscular contraction starts at the ends of a muscle and gradually moves inward towards the middle of the muscle. 
It logically follows that a form of exercise, which involved working all of the fibres, would produce an even greater degree of results.    
THE PHYSICS OF COMPOUND EXERCISES MOST HUMAN MOVEMENTS ARE COMPOUND MOVEMENTS. 

They involve the use of several different muscular structures. 
When you exercise your TORSO muscles, it is necessary to also involve the work of your arm muscles. 
The torso muscles are larger and stronger than the arm muscles; the arms fail at a point in the movement where the torso muscles are not being called upon to work as hard as they are capable of doing. 
Various forms of chinning put more work on the arms than they do for the muscles of the torso.  
TRY THIS-Perform four sets of regular chins, with a four-minute rest between sets, and with each set being carried to the point of failure. 
Forty-eight hours later, if you have worked as hard as possible, you will be so sore that they cannot fully straighten your arms. 
This soreness will be almost entirely restricted to the arms - and to the ends of the arm muscles at that. 
There will be little or no soreness in the torso muscles - and certainly nothing to compare to the soreness in the arms.                                                                                                                                                         PULLOVERS: - The LATS have a total ROM of 240 degrees. 
The arms are still the limiting factor; in bent-arm pullovers, you are limited to an amount of weight that your triceps muscles are strong enough to keep away from your head - and in straight-arm pullovers, the strength of the elbow tendons is the limiting factor. 
Moreover, in both forms of pullovers you cannot ignore the limitation of full ROM not more than 90 degrees of worthwhile rotary movement is possible. 
Giving the hands the maximum possible twist in the direction of full supination the bending strength of the arms is increased and it will then be possible to work the lats much harder than it would have been with the hands in a pronated position. 
When the elbows are forced back in line with the shoulders as is done in behind neck chinning and pull down exercises, then the fully supinated position of the hands requires a parallel (palms facing one another) grip. 
This bar should have parallel handgrips spaced out at 635mm (25inches) and its use will increase the results you can produce in behind-neck type chinning or pull-down exercises. 
In spite of these obvious limiting factors, great degrees of improvement in the size and strength of these muscular structures are produced by ordinary types of exercise – eventually! 
Barbells and pulleys are extremely productive if used properly, the barbell is almost literally a miracle machine. 
However, it is so productive in spite of the limitations listed above, not because of any inherent advantages. 
THE PRIME FUNCTION OF THE BICEPS IS SUPINATION OF THE HAND AND the bending function is strictly secondary. 
One simple test will quickly prove this, bend your forearm back against the upper arm as far as possible, while keeping the hand twisted into a pronated GOOSE-NECKED POSITION - then place your other hand on the biceps of the bent arm feel that the biceps are not contracted. 
The biceps has only performed part of its function - and the least important part at that. 
Now twist the hand of the bent arm into a supinated position - and as you do, you will feel the biceps contract. 
Full contraction of the biceps results in twisting the hand and forearm and the biceps cannot fully flex unless this twisting takes place. 
FOR THAT REASON, YOU CAN CURL MORE IN PALMS-UP POSITION THAN YOU CAN PALMS-DOWN. 

IN THE REVERSE CURL POSITION, THE BICEPS ARE PREVENTED FROM TWISTING INTO A POSITION OF FULL CONTRACTION MAKING IT IMPOSSIBLE TO INVOLVE ALL OF THE AVAILABLE MUSCLE FIBRES.  

THE MUSCLE IS NOW NOT CAPABLE OF PERFORMING AS MUCH WORK. 
Compare the difference in strength between a normal curl to the reverse curl, you will see that twisting the forearm increases the bending strength of the arm. 
Also, twist a leverage bell in various positions see that you can exert a greater twisting force with a bent arm than you can with a straight arm.  
ALWAYS REMEMBER THAT ACTUAL FUNCTIONS AND "SUPPOSED" FUNCTIONS (OR COMMONLY ACCEPTED FUNCTIONS) ARE WORLDS APART.                                                                            

Consider the function of the pectoral muscles. 
If you will perform a one-arm chin (or attempt one), the pectoral muscles are involved in pulling the arm down and backwards towards the torso from the FRONT. 
Now do a parallel dip, the pectoral muscles are now pulling the arms down and forwards.  Muscles cannot PUSH body parts they can only pull! 
Is it then possible for a muscle (the pectoral in this case) to perform work in two apparently opposite directions, first moving the upper arm backwards, and then moving it forwards?  

No, they cannot work in opposite directions but they can appear to do so in some cases. 
The contracted position of the pectoral occurs when the upper arm is close to and slightly in front of the body. 
Move your arm into any other position your pectoral will assist in returning it to that fully contracted position. 
Ask bodybuilders, “Why do you use wide grip bench presses?” 
The answer most times is “Because they stretch my pecs more than narrow-grip bench presses”. They do not!  
Wide grip bench presses actually prevent any stretching of the pecs. 
The pecs attach the upper arms to the front of the chest, and in order to stretch the pecs it is necessary to move the upper arms as far back as possible, and with a wide grip on a barbell, it is literally impossible to move the upper arms far enough back to stretch the pecs at all. 
Out of the literally hundreds of commonly practiced barbell exercises, only a few give the results that most bodybuilders think they do. 
Again most of these exercises are avoided by most bodybuilders probably because they are simply too hard!                                                                                                                                                                         The major muscular structures of the thighs and gluteus are worked by attempting to apply resistance that is almost exactly 90 degrees out of phase with the direction of the movement of the body parts being moved by these muscles. 
In the squat, the weight is pressing down in line with the spinal column. 
These muscle groups are not capable of exerting force in an exactly opposite direction.
 Instead, the frontal thigh muscles move the lower legs forwards, and the gluteus muscles move the torso into line with the thighs (or vice versa, the thighs into line with the torso). 
In effect, the frontal thigh muscles require a thigh extension for direct exercise - and the gluteus muscles require a TORSO EXTENSION for direct exercise.            
YOU MUST DETERMINE THE ACTUAL FUNCTION OF A MUSCLE BEFORE ATTEMPTING TO SELECT AN EXERCISE THAT WILL DEVELOP THAT MUSCLE.                                                                          
 The biceps muscles bend and twist the arms, so exercises must be provided for both functions or, if at all possible, one exercise that provides proper resistance for both functions simultaneously. THE PECS AND LATS MUSCLES MOVE THE UPPER ARMS. 
The hands and forearms are of no concern to the torso muscles, if you must involve the arm muscles in torso exercises as you must in ordinary exercises then at least do so only with the arms in the strongest possible position. 
The point is this move the involved body part into a position where the muscle that moves that part is in a position of full extension. 
Look at the position of the body part. 
Next, move the body part into a full contraction. 
Again, look at the required body-part position. 
Then try to design an exercise, or an exercise position, which provides resistance over as much as possible of the entire range of movement. 
If full-range resistance is impossible, as it will prove to be in most exercises using conventional equipment, then concentrate on providing the resistance in the contracted position.                                                                                                                                               THE PRE-EXHAUSTION PRINCIPLE                                                                                                                              
In exercises involving the functions of two or more muscular structures, the weakest muscles fatigue first and the stronger muscles get no stimulation. 
In the squat, weak lower back muscles will limit the work applied to the quads. 
Pre-exhausting the quads helps this situation. 
First, perform one set of leg presses continue until it is impossible to move the weight in any position. 
Immediately follow the leg presses with a set of twenty thigh extensions with no rest at all between the two, go for failure. 
Now do your SQUAT with no rest following the thigh extensions. 
YOU WILL FIND THAT VERY LITTLE WEIGHT IS REQUIRED FOR THE SQUATS. 
You will probably only be able to use half of your squatting weight. 
Most times as little as 61.3kg (135 pounds) will be all that is required for a man that usually squats with well over 136kg (300 pounds) for 15/ 20 repetitions. 
Even though the weight used is actually very light, when you do reach a point of failure it will not be because your lower back failed but from thigh fatigue.                                                                                                                          Try d/b side raises before b/b presses. 
Do a set of ten reps STRICT (keep the palms of the hands turned down towards the floor). 
Do not let the palms rotate forward (lock your elbows). 
No arm bending at all, keep the arms in line with your shoulders. 
When held far enough back the arms will lockup in the shoulders at a point just above level. 
Move smoothly and without any momentum and continue with partial reps following ten full reps, keep going until you are unable to move the dumbbells away from your sides. 
Straight away, try for a set of ten reps of b/b press with a narrow (slightly wider than shoulder width) grip. 
Go to failure.                                                                                                                                          PULLOVERS FOLLOWED BY PULLDOWNS. 
Do a set of as many as fifty repetitions of stiff-arm pullovers carried to the point of failure, performed on a decline (head lower than feet) bench. 
Then, immediately perform a set of twelve reps of pulldowns (front/behind what ever school you believe in) using a 630mm (25 inches wide) grip, and with a bar designed to provide a parallel grip, a grip that makes the palms of your hands face each other when your elbows are forced back in line with your shoulders. 
This will pre-exhaust your lats without tiring your arms during the brief period while your arms are actually stronger than your lats take advantage of that brief condition to use the strength of the arms to work the lats harder than would otherwise be possible.   
The recovery time of the pre-exhausted muscles is short usually three seconds or less, speed is needed you must move directly from one set of an exercise to the next set of another exercise with no rest! Try not to wait even two seconds.                                                                                                                                                                                 
This principle can apply to almost any compound exercise. 
Decide which muscle you want to work, pre-exhaust it by isolating it and then immediately work with a compound move. 
Obviously doing this will drop the weight you can use in a normal compound move, but muscle stimulation will increase.                                                                                      
How many cycles? 
At first, not more than one, later try two cycles during each of three weekly workouts but never more than three cycles in any workout. 
Only twice weekly. 
Barbell curls, immediately followed by regular-grip chinning. 
Triceps curls, immediately followed by parallel dips. 
Stiff-arm supine lateral raises, immediately followed by barbell rowing motions. 
The list is endless.                                                                                                   
Remember during a workout, you are trying to build strength, not demonstrate it the actual amount of weight is of no importance as long as it feels heavy to your muscles. 
Try this principle and try to understand it clearly, once you do, it can be used to enormous advantage in workouts conducted for any purpose.                                                                          FULL SQUATS - PRO AND CON                                                                                                                                                 Just what is a full squat? 
In power-lifting circles, squatting is limited to a point where the tops of the thighs are parallel with the floor. 
To a man with heavy legs, THAT IS A FULL SQUAT!  
In fact, many of the heavier power-lifters have difficulty going that low, BEFORE THEY GET TO THE DESIRED DEPTH the backs of their thighs are solidly compressed against the backs of their calves. 
That is exactly; why parallel squats are included as one of the three basic power-lifts -instead of full squats. 
Otherwise, there would have been endless controversy between the lighter men and the heavier men about how low a squat was supposed to be.                                                                   Competitive lifting is a dangerous sport - and this is true of both Olympic-style lifting and Power lifting, but for different reasons.

 In practicing the fast lifts, in Olympic lifting, the suddenness of movement is probably the most dangerous factor - such sudden movements, under heavy loads, impose tremendous G forces on both the muscles and tendons. 
In performing a clean and jerk with 181kg, (400 pounds) a man may shortly expose his muscles and tendons to a force that is actually ten times as heavy as the weight being employed, and such forces sometimes tear out tendons or seriously injure muscles. 
In performing power lifts, the danger comes from another source. 
The prolonged exposure to a force that may be more than the skeleton is capable of supporting, regardless of the strength of the muscles involved.  
At least a few individuals are squatting with over 363.6 kg (800 pounds) and since most of these men weight at least 136kg, (300 pounds) this means that they are actually supporting over 500kg (1,100 pounds) on their feet, and most of that amount on their spines. 
The human skeleton simply was not designed to support such loads for prolonged periods; for any purpose except power lifting competition, all of the benefits that can be provided by squats can be derived without using more than 181.8kg (400 pounds) and in most cases without using more than 136.3kg (300 pounds). 
Squats are certainly the most result producing exercises in existence. 
However, it is not always necessary to do heavy, single squats in order to get results.  
A good version of squats is sets of twenty repetitions. 
Then do heavier squats on the 10/8/6 system. 
In that system, you perform three sets of squats in each workout. 
Select a weight that will pull you up doing ten repetitions in the first set, and then increasing the weight approximately ten percent (10kg in a 100kg) and trying for eight repetitions in the second set, and then increasing it another ten percent and trying for six repetitions in the final set.   
Do three sets of squats twice a week. 
If a weight is used that will barely permit the performance of between fifteen and twenty repetitions, then this work will stimulate enormous overall growth, while increasing endurance, improving condition, and building great strength in both the legs and lower back as well as building a lesser degree of strength throughout the body from the previously mentioned INDIRECT EFFORT. 
Then, during the third weekly workout, if the 10/8/6 system of squatting is used, this will build almost the ultimate degree of overall bodily strength that can come from squatting - and without the danger of extremely heavy squatting. 
Regarding DEPTH OF SQUATTING squats should be carried to the point where the backs of the thighs first start to contact the backs of the calves, and at that point the squat should be stopped by muscular action. 
Do not bounce the thighs off the calves. 
Performed, this way there is no danger to the knees and very little danger of any kind. 
Squats will do more to prevent knee injuries than any other exercise. 
The greatest single disadvantage that squats have is the fact that they are hard to do to achieve results.                                          
Such people who exist in there thousands have been quick to spread the rumours about the supposed danger to the knees from squats because, then, they have an excuse for not performing them. 
Normal movements do not damage joints; such movements are required to maintain the normal functioning of joints. 
If a joint is held in one position for a period of several days, it becomes literally incapable of movement. 
Held in one position a few months, a joint may well become permanently incapable of movement. So include squats in your training program, and carry them to the lowest safe position, whatever that may be in any particular case; do them smoothly, under full control at all times, and stop at the bottom by muscular action - that is all that is required, and exactly the same rules apply to every other exercise you can think of. 
NO OTHER EXERCISE IS CAPABLE OF GIVING YOU THE RESULTS THAT SQUATS GIVE.                        

INDIRECT EFFECT                                                                                                                                                        The use of squats as a single exercise will induce large-scale muscular growth throughout the body. 
A six-foot man weighing 68kg (150 pounds) starts a schedule of heavy squats he may gain 22.7kg (50 pounds) of muscular bulk within a year as a direct result of this one type of exercise. 
However, not all of this growth will occur in the legs and the lower back (the areas of the body being worked). 
In fact, a very marked degree of growth will also occur in the muscles of the shoulders, the chest, the neck, and the arms. 
While this man might have 13-inch upper arms at the start of such a training program, it is almost impossible for his arms to stay that small. 
By the end of the program, his arms would probably be at least 15 inches. 
Moreover, in almost all cases, the bulk of this arm-size increase will be in the form of muscular fibre - rather than fatty tissue; the strength of the arms will increase in proportion (but not in direct proportion) to the size increase - in spite of the fact that no exercise is employed for the arms at all. 
All other muscular masses of the body will show the same effect - to a greater or lesser degree.                                                  It is possible to build a degree of disproportionate muscular size with an unbalanced program of exercises. 
A training program limited to squats is unbalanced and there seems to be a definite limit to the degree of such disproportionate development that the body will permit.  
It is difficult to build the size of the arms beyond a certain point, unless the large muscles of the legs are also being exercised.                                                                                                   
It is common for young men on a weight-training program to ignore the development of their legs entirely.    
They will just concentrate on their arms and the muscles of the torso. 
On such a program, the arms will grow up to a point, but then additional growth will stop. 
Or at least not until heavy exercises for the legs are added to the training program, and then the arms will almost always start growing again immediately. 
(1) The larger the mass of the muscle that is being exercised, the larger the degree of results from indirect effect will be, and (2) the greater the distance between the muscle that is being exercised and the muscle that is not being exercised, the smaller the degree of results will be.                                                                  Heavily working the arms would have the largest indirect effect on nearby muscular masses, the pecs, the lats, and the traps. 
And the least effect on the muscles of the lower legs; and it is equally clear that the degree of 
In-direct effect produced by building the arms would not be as great as that resulting from exercise for the much larger muscles of the thighs or the upper back. 
(1) For good results from exercise, it is essential that the training program be correct. 
That some form of exercise be included for each of the major muscle masses of the body. 
(2) Greatest concentration should be directed towards working the largest muscles in the body, and (3) the training sequence should be arranged in such a way that the muscles are worked in order of their relative sizes.                                     

 In practice, this last point requires that the thighs be worked first, the lats second, the traps third, the pectorals fourth, the upper arms fifth, and the forearms last. 
Smaller muscles such as the deltoids trained in with the larger muscles whose functions they assist.                                                                                  The order of performance of exercises may not be obvious.
 It is important to work the largest muscles first - while the system is still capable of working to the desired degree; secondly, since the largest muscles will also cause the greatest degree of overall indirect effect, this is another important consideration in this sequence of exercise.                                                                                                                                                                                                                                                               Any amount of the right type of exercise can produce results. 
Almost any individual will show marked improvements in both muscular mass and strength within a short time after being placed on a weight training program - and this result will be produced in most cases regardless of the actual amount of exercise employed, at least for a while.       There is a definite limit to the AMOUNT of exercise that will produce beneficial results - carried beyond that point; exercise will reverse its own previous results, leading to losses in weight, condition, and stamina.

A simple -if widespread - misunderstanding of terms; AMOUNT OF EXERCISE has been confused with INTENSITY OF EFFORT. 
In almost all cases, best results from heavy exercise will be produced by the practice of a very limited number of compound exercises that involve the major muscular masses of the body, and such training should be limited to not more than five hours of weekly training in any case and to about four hours in most cases. 
In practice, results produced by three weekly workouts of less than one and one-half hours each.                                      INTENSITY OF EFFORT                                                                                                                                                             A right-handed man lacks some degree of  FEEL in his left arm - his balance and muscular control are both less efficient in his left arm, and this remains true to at least some degree regardless of the length of time that he has been training both of his arms in an apparently identical manner. 
The left arm works harder, so it responds to this increased intensity of effort by growing larger - and in tests of strength that do not involve balance or muscular coordination, the left arm will almost always be stronger as well as larger. 
Intensity of effort is almost the entire answer in itself; lacking the proper intensity of effort, little or nothing in the way of results will be produced by any amount of exercise.

At least not in the way of muscular size or strength increases. 
Nevertheless, given the proper intensity of effort, then very little in the way of exercise is required for the production of best possible results. 
In fact, in almost all cases, the exactly opposite effect results; because it is difficult to perform seemingly endless sets of exercise while continuing to exert the maximum momentary level of intensity in each set -and as a result, the workout quickly degenerates into a form of rather hard manual labour.  

BEST RESULTS WILL ALWAYS BE PRODUCED BY THE MINIMUM AMOUNT OF EXERCISE THAT IMPOSES THE MAXIMUM AMOUNT OF GROWTH STIMULATION. 
And any other exercise that is added to the training routine will actually retard progress - in many cases reducing it by as much as ninety percent (90%), and if carried to extremes, additional exercise will result in losses in both strength and muscular size.   
                                                                                                                                                                                               ISOMETRIC CONTRACTION  -some made the statement that no actual exercise was required for the production of the maximum possible degree of muscular size and strength; all that was required (according to this theory) was the application of a high percentile of the existing strength level against an unmoving resistance, in a number of various positions. 
In theory, the results should have been nothing short of spectacular - but in fact, the results were anything but spectacular; a spectacular failure, perhaps. 
Yet, the theory behind such exercise is sound - as far as it goes; unfortunately; the conclusions drawn from the facts that provided the basis of that theory ignored several other well-established facts. 
A COLD muscle is literally incapable of working within its existing level of reserve strength - and unless an imposed workload is heavy enough to force the involved muscles to work well inside their shortly existing reserve levels of strength, then very little results can be produced. 
Before it is even capable of anything approaching a maximum effort, a muscle must be properly WARMED-UP by the performance of several repetitions of a movement that is much lighter than its existing level of strength is capable of handling. 
If not, the muscle will FAIL at a point far below its actual strength level - but such effort, even if carried to the point of muscular failure, will not provide much in the way of growth stimulation; because it is not heavy enough to force the muscles to work inside their existing levels of strength reserve. 
So with static exercise, a man can repeatedly work to the point of muscular failure - while producing little or nothing in the way of worthwhile results. 
However, this does not mean that the theory behind such static exercise is totally worthless; on the contrary, some aspects of this type of exercise are worthy of great consideration, and should be included in any sort of training program. 
IT IS SIMPLY IMPOSSIBLE TO BUILD MUSCULAR SIZE OR STRENGTH BY PERFORMING THAT WHICH YOU ARE ALREADY CAPABLE OF EASILY DOING. 

You must constantly attempt the impossible, and such attempts should involve maximum possible efforts - but only after the muscles have been properly WARMED-UP and only after they have been worked to the point of momentary exhaustion immediately before the maximum possible effort leading to a failure is attempted.                                                           
CAM ACTION                                                                                                                                                                            The strength of a muscle depends upon its position. 
Muscles are weakest in their extended positions, and strongest in their fully contracted position. 
A muscle works by shortening, exerting a pulling force as it contracts and its strength level increases as it changes position from an extended to a contracted position. Yet, almost all forms of exercise totally ignore this basic characteristic of muscles. 
Some positions overwork muscles, while some do not work them enough. 
In most cases, the muscle is prevented from working anywhere close to its true strength level because the resistance employed if light enough to start a movement with, is far too light to properly work the muscle in its strongest fully contracted position.
If a man is capable of getting up from the bottom, position in a full squat with 300 pounds of resistance plus his own bodyweight.  Then he can probably do a very LIMITED RANGE partial squat with at least 1,000 pounds. 
Yet, a thousand pounds would literally crush him helplessly to the floor if he made the mistake of bending his legs more than a few degrees under such a load. 
The resistance must vary throughout the movement, changing in proportion to the strength of the involved muscles in various positions.        
Position does not entirely determine muscle strength. 
Although that is an important consideration, an even more important factor is one called                   CAM ACTION 
Muscles work by moving in approximately straight lines, and almost all forms of resistance also impose their forces in approximately straight lines, but muscles cause movement by acting upon body parts that move in a semi-circular fashion. 
Therefore, body parts must rotate to raise a weight in a straight line. 
The only other possible method of raising a weight, and in this case it will not raise in a straight line, is by rotating the weight itself. 
In all cases, something must rotate either the weight or the involved body parts. 
The body parts rotate to some degree, and the weight rotates to some degree. 
We then encounter so-called STICKING POINTS in most exercises. 
A point in the movement where the resistance seems much heavier than it does at other points and we encounter points of little or no resistance where the weight seems to weigh almost nothing. However, CAM ACTION is responsible for a large share of these effects.                                                                                                                                                           
COMPOUND EXERCISES                                                                                                                                                                    A compound exercise is one that involves more than one muscle the standing press is a good example. 
This involves the major muscles of the shoulder girdle and the upper arms, the traps, deltoids, the upper (minor) pectorals, and the triceps.                                                                                                                                                                   
The bench press is a bad example although it too involves several muscles, the deltoids, the triceps, and the pectorals. The standing press is a good example because it provides good, if not quite direct workloads for several major muscles. 
The bench press only provides reasonably direct work only for the anterior portion of the deltoids, and even less direct work for the triceps and pectorals. 
The body rarely has to follow the direction of resistance being moved in the bench press in any sort of normal activity. 
Therefore, the body has never developed great strength for movements in that direction. 
In the case of power lifters it is not surprising that the bench press shows a higher level of strength since such men specialize on bench presses for years, while doing little or nothing in the way of standing presses. 
At one time, the existing records were approximately 204kg, (450 pounds) in the standing press and 272.7kg (600 pounds) in the bench press. 
A ratio of four to three in favour of the bench press

In the standing press, range of movement is greater and speed of movement is faster than the bench press.                            
IN ORDER TO MEARSURE POWER- three factors must be considered resistance, distance, and speed. If you compare standing presses and bench presses, two of these factors - distance and speed - are totally ignored. 
More power is generated in a standing press of 204kg (450 pounds) than in a bench press of 272kg (600 pounds). The bench press is popular simply because it is far easier than the standing press. 
A man can handle more weight in this movement, especially if he employs CHEATING METHODS. 
An equal amount of time and energy devoted to the practice of standing presses will result in at least three times as much benefit. 
While it might be thought that bench presses would provide the proper direction of movement for boxing, consider this, in the last few inches of movement just before landing a heavy punch, a boxer is leaning forward, his upper arm is in approximately the same position that it is in during the last part of a heavy press. 
PUTTING THE SHOT USES ALMOST EXACTLY THE SAME POSITION.                                                                                                                                                                               Athletes use incline press for building power for the shot put but this is not always right for some, the direction of movement, the angle involved, is almost exactly the same in a standing press as it is in an incline press. 
Therefore, standing presses and incline presses both develop power in almost the same direction. The difference is standing presses do so in the performance of a natural movement, much in the same way that the strength will later be utilized in putting the shot and this is not the case with incline presses. 
In addition, standing presses involve all of the muscles of the body causing the development of balance and muscular coordination; this is not the case with the incline presses.                                                                                                                                                                  If people do incline press and leg presses and leave out standing press and squats. 
THEY ARE LEAVING THEM SELVES PRONE FOR INJURY. 

The reason, the shoulder girdle and upper arms the thighs and gluteus are strengthened. 
Without any work to strengthen the lower, back. 
Such development will have created a chain with a dangerously weak link, the lower back! 
If attempts to use either or both forms of strength in the performance of a normal activity, lower back injuries are high risk. 
Bench presses incline presses and leg presses are all useful exercises, but they should never be practiced to the exclusion of standing presses and squats, and work for the lower back should always be included in any sort of training program. 
A compound exercise, in addition to developing strength, also leads to great improvements in muscular coordination and balance - a result that does not come from the practice of isolation.                                                                                                                                                                                         AN ISOLATION MOVEMENT is an exercise that involves only one muscle. 
Alternatively, one isolated part of the body. 
Examples are - concentration curls with a dumbbell, thigh extensions, and triceps curls and wrist curls. 
Such movements have their places especially in the field of restorative surgery and in bodybuilding. 
However, they are of almost no use in a training program designed for athletes especially football players.                                                  
Brief treatment of minor injuries by the use of isolation movements is acceptable practice but only if such treatment is very brief, and only if it quickly leads to the practice of compound movements; otherwise, in almost all cases, such movements will create a situation where additional injury or re-injury is almost certain. 
This happens because the prolonged employment of isolation movements will lead to the development of isolated areas of strength that are badly out of proportion to the strength of the surrounding tissue. 
As supplemental exercise to the employment of compound exercises, isolation exercises are frequently justified. 
There are exceptions, one such exception is the wrist curl, an exercise that will build size in the forearms and strength in the wrists, and without any slightest danger from too much strength in an isolated area. 
HOWEVER, SUCH EXCEPTIONS ARE JUST THOSE EXCEPTIONS.                                                          

A general rule exercises that use several major body parts are used. 
Such exercises should involve the greatest possible range of movement. 
That is one of the main faults in the bench press the range of movement is too restricted. 
Select correct exercises then only a few movements are required to develop almost the ultimate degree of strength and muscular size. 
The best barbell exercises- is squats, standing presses, heavy barbell curls and some form of pullover, either stiff-armed or bent-armed. 
With various forms of chinning movements and parallel dips. In the vast majority of cases, using from four to six of the above exercises will produce the best results. 
However, use all of them in the same workout then two/three sets three times a week.                           IRREGULARITY OF EXERCISE                                                                                                                                                    
The human system very quickly grows accustomed to almost any sort of activity and once having adapted to such activity, and then no amount of practice of the same activity will provide growth stimulation. 
Although it will help to maintain levels of strength that were built previously therefore, it is extremely important to provide as many forms of variation in training as are reasonably possible.                                                                                                               The double progressive system of training- no two workouts should ever be the same. 
A weight is selected that will permit the use of a certain number of repetitions, but then all possible repetitions are performed with that same resistance, with a constant attempt to increase the number of repetitions being performed. 
Then, when a certain number of movements become possible, a certain percentile increases the resistance and this will have the effect of reducing the number of possible repetitions. 
Progress should be monitored in almost every workout, either the number of repetitions or the amount of weight should be increased or both. 
Even though the movements remain almost exactly the same the workload is constantly increasing, exactly in proportion to the increases in strength that are being produced such increases literally must be in proportion nothing else is even possible. 
The three-day workout provides variety. 
The first workout done on Monday, the second workout done on Wednesday, and the third workout is on Friday. 
Sunday, the system is expecting and is prepared for a fourth workout, but it does not come. Instead, it comes a day later, on Monday of the next week. 
The body neither is expecting it nor prepared for it. 
This schedule of training prevents the body from adapting. 
Yet, many thousands of bodybuilders train six or seven weekly workouts. 
Moreover, in almost all cases, such workouts quickly degenerate into a form of rather hard manual labour. 
Results will be produced doing this but not without the aid of steroids growth hormone insulin ect. A properly planned and executed training program is nothing short of brutally hard work. 
The actual intensity of effort above a certain point will produce direct proportional results.   Below a certain intensity of effort, expect no results! 
HIGHLIGHT FORM
While cheating methods can be used and are of great value if used properly. 
Use them only at the end of a set of that has been performed in near perfect form

At that point, in the exercise, cheating makes it possible to induce even more growth stimulation. Than would otherwise have been possible. 
Do not use cheating methods to the elimination of movements performed in good form.                                                                                                                                                                                              INDUCING GROWTH STIMULATION                                                                                                                                      
The individual fibres of muscles function in accordance with the known but commonly misunderstood principle of all or nothing function. 
A fibre is working as hard as possible or not at all. 
A movement against lightweights does not involve a small amount of work on the part of all of the fibres in the muscles used.  
Instead, only a few fibres are involved, the minimum number of fibres required moving the required weight.  
The remainder of the fibres are not involved at all. 
The fibres that are working, are working as hard as possible AT THAT MOMENT. 
One individual fibre may be involved in each of several reps in a set of an exercise, but it will not contribute an equal amount of power to each of the several movements; it will always be working as hard as possible or not working at all but its strength will decline as the exercise progresses.                                                               In reality a set might involve a number of fibres in the following way- the first rep might involve ten fibres with each fibre contributing ten units of power to the movement. 
The second rep might involve the same ten fibres, which then contribute only nine units of power each.
And one uninvolved fibre (an eleventh fibre) which contributes ten units of power, increasing the total power production in the second rep up to that involved in the first rep. 
The third rep might involve the same originally used ten fibres. 
This time though with each of these producing only 8.1 (eight and one-tenth) units of power the previously used eleventh fibre that was used only during the second rep being added. 
This ELEVENTH FIBRE which now contributes nine units of power plus a twelfth fibre a fresh fibre that is involved for the first time only during the third repetition and contributes ten units of power.                                                                         
Consequently, each of the first three reps would result in exactly the same amount of power production. 
The fibres involved always contributing to the limit of their temporary ability. 
Remember the fibres would not be contributing equally, and the actual number of involved fibres would change from rep to rep.                                                                        
If you stopped at that point stimulation would be low, nothing in the way of growth would be produced because none of the fibres were worked hard, and more importantly there were still unused fibres in reserve.                                                  
You must continue the set to where as many of the available fibres have been involved and where at least some of the fibres have been worked to a point of total failure, refusing to function at all.                                                          After continuing the set past the third rep, power would decline. 
You will not be able to move the weight as quickly as you did with the first three reps.

This is because the total contributions of all of the fibres are lower than that used for the first three reps. you could continue (and should) even though your speed and power is reduced.                             For growth stimulation, take the set to a point of failure while still maintaining good form and then add two or three cheat reps.                                                                                                                                                                              
This type of training will involve a high per cent of the total number of fibres and work them hard. 
Remember that the body tries to maintain a level that it has previously accepted as normal.  
It will at first reject workloads of this intensity. 
THE SENSORY REGULATORY MECHANISM is capable of recognizing an emergency that requires the operation of reserve ability. 
Moreover, it will not permit use of the reserve ability in a non-emergency. 
Exposing you to signals intended to bring the exercise to a halt before it becomes necessary to involve the reserve ability. 
The exercise will be painful you may feel slightly nauseated, especially the first time you try working that hard and there will be strong desire to STOP.                                                                                                                                                        With conditioning the stop signals will stop, the pain will no longer occur, the nausea will not return, and you will be able to train to a point of failure without a constant desire to stop.                                                                                 
The organism obviously maintains at least two separate sources of reserve ability, (defined as a surplus of fibres) reserve and a chemical reserve. 
The organism will permit work inside the surplus of fibres reserve (although still discouraging work in non emergency situations) it usually will not permit work inside the level of ability possible from the chemical reserve's contribution in anything except an emergency.    
In an actual emergency, the sensory portion of the regulatory mechanism quickly recognizes the possible need for a level of ability far above normal. 
This triggers a chemical response that significantly, but temporarily, increases the existing level of usable strength. 
DO NOT work inside the levels of reserve ability provided by this form of chemical supercharging. 
Doing so exerts an enormous drain on the overall recovery ability. 
Heart attack, ulcers, extreme nervousness can result.                                                                                                                                                             Though the chemical reserve is for emergency use only, you must use the surplus of fibres reserve for growth.                
The only result from overuse would be exhaustion, which would result in a halt to training of any kind. 
Properly used, which means with maximum possible intensity of effort, very briefly and infrequently, then such a style of training will produce maximum gains in size/strength with no side effects.                                                                                     
Being realistic, this training never becomes easy it is very easy to fall back into a much easier way of training, without being aware. 
For that reason, keep a watch on your strength increments. 
DO NOT attempt to chart your strength increases in single max reps. as an alternative, use a specific number of reps (almost any sensible number of reps will do) as an indication of your ability. 
When you can perform ten reps with 90kg (200 pounds), then you are twice as strong as you were when you could perform ten reps with only 45kg (100 pounds).                                                              

When you can perform ten reps with 90kg and before could perform only eight reps with 90kg then you are stronger than you were but there is no real agreement as to just how much stronger you are.  
For the greatest accuracy in strength increases, compare only sets that use a particular number of full reps done with correct form.            
Numerous writers have referred to the relationship of the size of a muscle to its existing level of strength but usually in a way that leaves the student in a state of confusion.                                                                                                                  Some writers will state that there, is a direct relationship between the area of the cross-section of a muscle and existing strength. 
Others put it differently; by comparing the diameter of the cross-section of a muscle and existing strength regardless, it means the same thing. 
THE SIZE OF A MUSCLE INDICATES THE STRENGTH OF A MUSCLE, AND VICE VERSA.                                                                                                                                                                         A muscle’s LENGTH does not change because of growth so we are NOT dealing with an increasing sphere. 
WE ARE DEALING WITH A CYLINDER OF CONSTANT LENGTH.  

IF WE DOUBLE THE AREA OF THE CROSS-SECTION WE WILL SIMULTANEOUSLY DOUBLE THE MASS. 

Increase the diameter of the cross-section of a muscle by a factor of approximately 1.4 (one and four tenths). 
We will double the area of the cross-section, also double the mass, and double the power potential of the muscle. We are talking about input of power although the lowered efficiency resulting from inevitable changes in the angle of pull may not allow a doubling of measurable power, or power output.                                                                
Maximum degrees of growth stimulation can be encouraged by the minimum possible amount of exercise the minimum amount required to produce certain effects. 
After these effects, any additional amounts of exercise will actually reduce the production of increases in strength and/or muscular size (without the aid of drugs).                        
At the start of a barbell curl, the arms are in a straight position and the bending muscles of the arms are in an extended position. 
With extended muscles, the strength is low. 
It is IMPOSSIBLE to involve more than a small percent of the total number of available muscle fibres in the work of starting the curl. 
Muscle fibres perform work by contracting and in order to contract they must move. 
Though it is perfectly true that a certain amount of SLACK exists in muscular structures, and in their attachments, it is nevertheless also true that a muscle without movement can produce no significant amount of power. 
So, in effect, as a muscle fibre performs work it contracts (reduces its length), and in so doing it exerts a pulling force and movement of the related body-part is produced without such movement of the associated body-part then no significant amount of power can be produced. 
Contract all the fibres at the same time the whole muscle will shorten. 
The body part has to move into its full contraction position also. 
The muscle would be pulled loose from its attachments if it did contract fully, and if the linked body part did not move into its position of full contraction. 
NOTHING ELSE IS EVEN POSSIBLE!  
It is impossible to involve all of the fibres of the bending muscles of the arms in the performance of curls in any position except a position of full body-part contraction which, in the case of the curl, means that the arms must be fully bent, fully supinated, and slightly raised. 
With a barbell, it is impossible to perform a curl in such a manner that all of the muscular fibres of the bending muscles will be involved in the move. 
Therefore, understanding all of the related factors, using proper form then you can at least involve a far higher percentage of the total number of available fibres than you otherwise would. 
At the start of the first rep of a set of ten reps of the barbell curl, your muscles are unimpaired and strong. 
However, in that starting position you can involve only a very few of the actual number of fibres, because most of the fibres cannot perform work in that position. 
Only the actual number of fibres that are necessary will be involved.   
Remember individual muscle fibres perform on an all-or-nothing basis. 
You could increase the per cent of fibres that are involved by performing the movement as fast as possible but this is neither necessary nor advantageous because fast movements performed at a time when the muscles are fresh are extremely dangerous. 
There is great danger of tearing the muscle attachments loose. 
Besides, with fast movement, there is always a tendency to swing the weight by momentum rather than moving it by purely muscular action on the part of the muscles. 
With total correct form move the bar rapidly. 
If any doubt regarding form exists, then the first repetition should be done at a pace somewhat slower than that, which would be possible under the circumstances. 
In any case, regardless of how you perform the first repetition, you will be involving only a very small per cent of the total number of muscle fibres available. 
At the start of the first rep it is impossible to involve more than a relatively very few of the total number of fibres because most of the fibres cannot work in that position. 
Since all of the fibres have not yet worked, only a few will be required to move the weight. 
THE NUMBER ACTUALLY NECESSARY WILL BE INVOLVED AND NOT ONE MORE. 

At the point in the curl where it is possible to involve a high per cent of the total number of available fibres there is no resistance available, and without resistance, no exercise is possible. 
If you are using a weight, with which you can perform ten repetitions of the barbell curl, then a properly performed first repetition may involve only four or five percent of the total numbers of available fibres the other ninety-odd percent of available fibres are in no way involved in the exercise. 
During the second rep, the situation is a bit better the previously worked fibres are no longer as fresh and strong as they were during the first repetition. 
Reduction in their strength levels they are not capable of raising the weight without the assistance of other fibres but only by the required number.                                                                      
Rep by rep the per cent of involved fibres becomes greater until, finally, by the tenth repetition, you may be using as many as fifteen per cent of the total number of available fibres. 
Now the curl will be hard and most trainees will stop.   
So, think about it! 
At that point in the exercise very little or actually nothing in the way of muscle growth stimulation has been induced. 
The muscles are already capable of performing at the level used this was clearly established by the fact that you could accomplish ten repetitions and did! 
Further, the muscles are not being forced to work inside their shortly existing levels of reserve strength. 
In effect, the muscles can perform the work being demanded of them and they can do so without exhausting their reserve. 
Therefore there is no need for them to grow and under such circumstances, they will not grow, or will do so only very slowly at best. 
However, if instead of stopping at the tenth rep if you had continued with the curl forcing the muscles to work much harder than normal, requiring them to work well inside their reserves of strength, then muscle-growth stimulation would have resulted. SIMPLE!                        
HOW MANY MORE REPS? 
Numbers mean nothing. 
Stop only when it is impossible to move the weight in any position when the bar literally drops out of your exhausted hands. 
Even then, with a barbell, you still will not be involving ALL of the available fibres; you will be involving as high a per cent as it is possible to do with normal forms of exercise. 
You will be inducing as much in the way of muscle-growth stimulation as it is possible to do with a barbell, or any other type of conventional training equipment. 
If you do this, only low sets three times weekly are required. 
Doing a larger number of lighter sets WILL NOT produce the same degree of results. 
Left to their own devices, most people will make very little progress because they will not work hard enough to induce much in the way of growth. 
Therefore, for best results, workouts must be carefully supervised and it is highly desirable to give a demonstration of the proper intensity of work.                                                                                                                           SECONDARY GROWTH FACTORS                                                                                                                                       
1) Nutrition 2) Rest 3) Avoid tasking the body 4) Psychological                                                                                              
Literally thousands of weight trainers almost entirely exist upon diets of nearly pure protein, and most are taking huge amounts of growth drugs. 
Achievement of maximum gains from a training program while living a completely normal life is possible. 
A man on a program of heavy physical training will obviously require enough extra calories to supply the energy required by such training. 
If he wishes to gain additional bodyweight then he will require even more attention to eating habits. 
However, such requirements can come from a normal diet and should contain enough protein for meeting the requirements. 
Get additional protein from commonly available sources. 
Eggs, powdered, non-fat milk solids (powdered milk), will provide enough protein for any possible requirements. 
Two or three daily milkshakes mixed in a blender from the above will provide this.                                                       THE LIMITS OF MUSCULAR SIZE                                                                                                                                              
If consideration is given only to the muscles that are directly employed in performing normal muscular activities it will be found that the actual ratio of muscular bulk to total weight is very close to fifteen percent (15%). 
An average individual weighing 68kg (150 pounds) at a height of 5 feet and 11 inches will have approximately 9kg (20 pounds) of such muscular tissue. 
Increase his body weight to 77kg (170 pounds), in the form of additional muscular tissue; this will literally result in a doubling of his muscular bulk. 
Strength does not increase in direct ratio to increases in muscular bulk. 
Your body leverage is changed as the muscular bulk increases and usually to your disadvantage. The human circulatory system is not capable of properly supporting muscular bulk beyond a certain degree of development. UNLESS YOU CHANGE THE GENETIC PATTERN WITH GROWTH HORMONE SIMPLE!
Strength of muscle is almost entirely dependent upon its bulk and it is extremely difficult to accurately estimate the bulk of a muscle. 
Size is frequently confused with muscular bulk and while great size is obviously required for great muscular bulk, it does not follow that great size take as fact great muscular bulk. 
The average 68kg (150 pound) person might have a 12-inch upper arm measurement flexed but increasing that measurement by only two inches, to 14 inches; will literally double the muscular bulk of the upper arms. 
So, an increase in the circumference of only about seventeen percent (17%) will produce an increase in muscular bulk of approximately one hundred percent (100%) or a doubling of bulk. While that may sound like a gross overstatement, in fact, it may well be an understatement; if you would stand a man like Bill Pearl, at the weight of 95kg (210 pounds), alongside our average 68kg (150 pound) individual of the same height, the comparison between their arms would be ridiculous. 
Moreover, in total overall muscular bulk, Pearl will obviously display at least four times as much bulk as the smaller man though only 60 pounds heavier.                                                                                                                       Then why is he not four times as strong as the smaller man is?  
In some ways, he will be and he will be far stronger than the lighter man in all ways will, but what degree of this size is useful? 
That depends upon how you define USEFUL.
But for most purposes, all of it any reduction in size would also cause a reduction in strength - and in any activity requiring all-round great strength, all of this size will be useful.                                                                          
SPEED OF MOVEMENT- that depends upon several things overall bodyweight, initial potential as speed of reflexes and bodily proportions are concerned, and upon his individual training history.  Until quite recently, any form of weight training was condemned by most trainers if you had stated thirty years ago, that almost all athletes would now be using weight training, you would have been considered totally insane. 
A GREAT DEAL OF THAT EARLIER PREJUDICE STILL EXISTS. 
Now, almost all trainers have at least heard from reliable sources that weight training is good for athletes. With knowing little or nothing about it from personal experience and having heard all sorts of highly biased stories about it, many of them ARE NOT QUITE SURE about it. 
Some obviously are afraid of weight training primarily because they know so little about it.                                                                                                                                         
RECIPROCITY FAILURE                                                                                                                                                        Why do some people get results from weight training yet others using identical programs and exactly the same equipment get slow results? 
The real culprit is a factor that most bodybuilders have never heard of, reciprocity (mutual exchange) failure. 
Some people training with weights feel that by doubling the number of sets or the number of exercises; will also double their rate of improvement. TOO MUCH or TOO LITTLE, exercise will give you no growth.
Positive results achieved by understanding limitations and you must stay inside the bounds of productive work.                                                                                                                                                                                                            
STRENGTH AND ENDURANCE                                                                                                                                                               
Increases in muscular size make strength gains possible but do not produce such strength gains in direct proportion. 
Strength force increases in muscular mass, when strength reaches a certain point in relationship to existing muscular mass then no additional strength increase is possible. 
Only after an increase in muscular size and such a size increase will invariable occur if all of the requirements for such growth are provided. 
Great misunderstanding about the above points exists primarily because attempts to measure strength and endurance levels have almost invariably been based on different scales but when the same scale is applied to both measurements, the above mentioned relationships will be obvious. 
The following example should make this clear.    
If you are capable of a bench press of 136kg (300 pounds), and are also capable of performing ten reps in the bench press with113kg (250 pounds). 
You would probably look upon the best single attempt as an indication of your strength level and the best performance for ten reps as an indication of your endurance level. 
You have now stopped training for a period of weeks, and upon starting training again wanted to measure both your strength and endurance. 
You would probably make an error in the latter measurements by applying different scales. 
You will believe that your endurance had decreased more than your strength. 
In fact, both strength and endurance had decreased in exact proportion. 
After such a layoff, you might find that your best single attempt was one with 122kg (270 pounds). And that you’re best performance with 113kg (250 pounds) was only four reps. 
These results could conclude that your endurance had decreased by sixty percent (four reps instead of ten reps with 113kg) while your strength had decreased by only ten percent (one rep with 122kg 10% less than 136kg). 
You did not use the same scale for both measurements. 
While you decreased the single attempt weight by ten percent, you left the endurance attempt weight unchanged. 
If, instead, you had decreased the weight used for the endurance attempt by the same per cent in this case to a weight of 102 kg (225 pounds) then you would still have been able to perform ten repetitions. 
Take a reverse approach to the same situation. 
You might be led into a result that would be so ridiculous that it would be obviously incorrect to anybody. The weights remain the same, and you performed four reps with113kg (250 pounds) but fail with 136kg, (300 pounds) would that then indicate a decrease in endurance of sixty percent, and a decrease in strength of one hundred percent?   
In the world of EXERCISE PHYSIOLOGISTS, the ability to perform one max-rep is the only meaningful test of strength.  
A more accurate measurement of strength is the ability to do a specified number of reps, almost any realistic number of reps rather than the one rep max.                                                                                                 While most weight, trainers consider doing of a number of successive reps a test of endurance. 
If the number of reps is too high, then other factors are involved making testing difficult                                                                                  if you are doing correct training for strength increases, your progress in endurance is in direct proportion and vice versa. 
There is also a direct relationship between strength/endurance and muscular size. 
Therefore producing maximum degrees of strength will produce maximum degrees of muscular mass and again in proportion. 
If we consider only the actual input of strength (the power being generated by the muscle) then increases in muscular mass will be out of proportion to such measurable strength gains. 
Nevertheless, the results will be the same in either case in order to build maximum possible muscular mass; you must build maximum possible strength. 
CONFUSION exists for numerous reasons, mainly because attempts have been made to compare the abilities of different individuals, which cannot be done in a significant manner. 
But if such comparisons are restricted to individuals - if a man is compared to himself at another point in time - then the validity of the above points is clearly supported by any sort of presently-available test procedure based on sound principles. 
However, such tests must be conducted within a reasonable time period - the normal degeneration of age will produce apparent exceptions if the tests are made several years apart; and when such tests involve immature subjects, then careful attention must be given to the maturity factor - and in such cases, reasonable accuracy of measurement depends upon average figures resulting from a rather large number of exactly-similar tests. 
While the performances of mature subjects will normally remain remarkably consistent, immature subjects will usually show great variation on a day-to-day basis.

Reduced to practical considerations, this means that a bodybuilder must work for maximum-possible strength - and that a competitive lifter must work for maximum-possible muscular mass, at least in those muscular structures that are involved in lifting; and in either case, the TYPE of training is exactly-similar - in both cases, the training should be of maximum-possible intensity, but brief and infrequent.

Being clearly aware of this relationship between strength and ACTUAL MUSCULAR SIZE (as opposed to supposed muscular size, or bulk which may have a high percentage of fatty tissue), 
we have long directed our efforts to attempts to increase strength; Casey Viator is a good example of a trainee with far-better-than-average potential who has trained in this manner - and as a result, he is almost unique. 
In the past, it was assumed that great size presupposed at least some visible fatty tissue; people spoke of BULKING UP, and then TRAINING DOWN - and this practice is still widespread today.
But it is always a mistake; adding fatty tissue has absolutely nothing to do with increasing actual muscular mass - and once added, much of such fatty tissue can never be entirely removed.

Casey built his almost unbelievable muscular size by building his strength - and as a result, he remains in hard muscular condition at any size; he is not - as some people suppose - VERY DEFINED in spite of his size, rather he is literally VERY DEFINED BECAUSE OF HIS SIZE.
Regardless of apparent muscular definition, some degree of fatty tissue will always remain - as it must in a living organism; but there does not appear to be any definite requirement for any certain percentage of such fatty tissue - thus a very large muscular individual might remain perfectly healthy with exactly the same AMOUNT of fatty tissue found in a much smaller individual. 
And since the actual percentile of fatty tissue would be lower in the case of the larger individual, he would obviously appear more muscular - LITERALLY BECAUSE OF HIS SIZE.
Demonstrations of strength depend on many factors - many of them in no way related to actual strength; for this reason, many bodybuilders - probably most bodybuilders, today - cannot demonstrate strength in proportion to their appearance of strength. 
And thus they have come to believe that STRENGTH TRAINING is of no importance to a bodybuilder; while in fact it is really the only type of training that is even capable of giving them the results they are seeking. UNLESS GROWTH HORMONE STREROIDS INSULIN ect ect.
Secondly, many bodybuilders - and probably all successful bodybuilders -actually practice strength training without being aware that they are doing so. Failing to realize that the actual number of repetitions is of no real importance - so long as the set is carried to a point of proper intensity-of-effort, and so long as the number of repetitions is at least reasonable - many bodybuilders are actually training properly without realizing it; training properly for strength, that is. 
Which of course means properly in every sense of the word in this instance?
 

SPEED AS a FACTOR
Strength is the ability to produce power and while it is extremely difficult to measure strength directly, we can measure power. 
Perform the first set rest no more than three minutes, then the second set, same for third set. Instructors have to tell inexperienced people about time between sets for results. 
Weights too light can cause injury. 
Elbow tendon attachments can be damaged doing standing presses too fast with too light a weight.                                          
A fast lift involving too little resistance will tend to keep moving at the high point of the movement, and the resulting jerk can cause damage.                                                                                  With the correct weight little or no danger will exist, the bar will stop at or very near the proper high point regardless of how fast the subject attempts to press it.                                                                                                  
WARMING-UP PROPERLY                                                                                                                                                     Muscles are incapable of performing at a level even closely approaching their ability unless they are properly warmed-up. 
You cannot warm-up properly for the performance of heavy bench presses by performing standing presses you must perform several sets of bench presses with a resistance well below the weight you intend to employ for a maximum attempt. 
Warming up for competitive lifting is one thing but warming up for training purposes is an entirely different matter. 
In addition, the correct procedures have very little in common with each other. 
In a weightlifting contest, you are attempting to lift maximum weight. 
The warm up must prepare your muscles for a maximum single effort.                                                                                                                                                                    Training for size and strength, each set of every exercise should be a maximum possible set and should leave your muscles temporarily exhausted. 
Single reps can be attempted but only on a very infrequent basis. 
Keep it to about once a week. 
The 10/8/6 reps will produce results. 
Use a weight that you can just get ten reps in strict form for the first set. 
Now increase the weight for the second set that you can just get eight reps always using strict form. 
Increase the weight again for the third set go for six reps. 
Safety, do not ever try a max rep cold. 
Remember if the weight used is your one maximum rep you will fail. 
A cold muscle cannot perform much if any above about five-eight per cent of its actual strength level.                                                                                                                     
TRAINING WITH STANDARD EQUIPMENT                                                                                                                 Used correctly barbells are productive tools. 
How you train is the important thing.                                                   
Using only a barbell, one light pair of dumbbells, a flat bench, a chinning bar, parallel bars, a squat rack and one fairly-simple pulley device, an enormous amount of results can be produced in a fairly short time by the proper practice of the following training program.                                                                                                                       
1). Two sets of 10 reps full squats                                                                                                                                                           
2). Three sets of 20 one-legged calf raises.                                                                                                                               
3). Two sets of heavy d/b strict presses with the elbows held back in line with the shoulders and with a parallel grip (with palms of the hands facing each other).                                                                                                                         
4). Two sets of 10 behind-neck chins would be performed with a fairly narrow grip use a bar that permitted a parallel grip in this case also.                                                                                                                                                                   
5). A set of dumbbell supine lateral raises with nearly straight arms immediately before each set of bench presses. Then two sets of 10 bench press.                                                                                                                                                  
6). Two sets of 10 regular-grip chin                                                                                                                                            
7). Two sets of 10 parallel dips                                                                                                                                              
8). Two sets of 10-barbell curl, the barbell curls and pulley triceps curls should be performed alternately.                                                                                                                                           
9). Two sets of 12 pulley triceps-curls                                                                                                                                
10). Two sets of 15 wrists curl                                                                                                                                                 
11. One set of 10 regular-grip chins                                                                                                                                            
12. One set of 10 parallel dips                                                                                                                                                    
13. Two sets of 15 stiff-legged deadlift                                                                                                                                        
14. Two sets of 10 dumbbell side raises.                                                                                                                                    
The above program consisting of 27 sets, performed in one hour and sixteen minutes, three times weekly. 
Will build great overall strength and muscular mass in almost all cases; and in individual cases where the results produced are below expectations, it is probable that the program should be reduced, rather than increased.                                    
This is a hard routine, most novice bodybuilders are not willing to work as hard as this routine requires. 
With many not aware, that it is even possible to work this hard. 
Performed at a normal pace or in the usual manner then only a fraction of possible results will be produced.                                
An underweight individual desiring to increase his overall size and strength would be well advised to limit his training activities to a program somewhat along the lines of the following routine.                                                            1. One set of 15 repetitions stiff-legged deadlift                                                                                                                              2. Two sets of 10 full squats                                                                                                                                                                                              3. Two sets of 10-barbell standing press                                                                                                                                                                             4. Two sets of 10 regular-grips chin                                                                                                                                              5. Two sets of 15 parallel dip                                                                                                                                                     6. Two sets of 10 barbell curl                                                                                                                                                       7. Two sets of 15 wrists curl                                                                                                                                                          8. One set of 15 stiff-legged deadlift 

Performed in a proper manner, only eight basic exercises are capable of producing almost any degree of possible results. 
These exercises are 
(1) Standing presses with a barbell or with heavy dumbbells. 
(2) Full squats. 
(3) Stiff-legged deadlift. 
(4) Heavy barbell curls. 
(5) Regular-grip chinning. 
(6) Parallel dips. 
(7) Barbell wrist-curls. 
(8) One-legged calf rises. 
Most avoid the above listed exercise or attempt to replace them with easier moves, which they hope will provide the same degree of results. They are simply not willing to work hard for the best results.                                  
Developing size and strength into the major muscles of the calves all that is required in the practice of one-legged calf rises while holding a dumbbell in one hand. 
Correct barbell wrist curls will build huge forearms. 
Remember a few points to reach your potential.                                                                                                                          
1. In order to involve all of the fibres of a particular muscle in an exercise, the muscle has to move the heaviest weight while in its position of full contraction. In any other position, not all of the fibres are required.                                                                                                                           
2. while in that position, work the muscle to a point of momentary failure.                                                                            
3. Use sets of at least six full reps and not more than twenty full repetitions. The use of additional partial reps until no amount of movement is possible helps.                                                                                                                                
4. Design workouts to include every major muscular structure in the body emphasising the largest muscular masses.                                                                                                                                                                                             
5. Muscles are worked in their order of size the largest muscles first.                                                                                         
6. Do not bulk up once added, (fat cells unlike muscle fibres CAN be increased in number). 
Reduction of fat cell size is possible, only surgery can remove them.                                                                                                                           THE NAUTILUS PRINCIPLES                                                                                                                                                                                                                                                                ARTHUR JONES__                                                                                                                                                                                SELF EVIDENT TRUTH -Pointing to a short statement in my Bulletin No. 1,                                   Ellington Darden PhD, of the Florida State University asked me,                                                                 “WHAT IS THE SOURCE OF THAT QUOTE?"                        
I looked at him a moment, said nothing, and tapped myself on the chest. 
"HOW CAN YOU JUSTIFY IT?" he asked me.
 "SELF-EVIDENT TRUTH - COMMON SENSE; CALL IT WHAT YOU LIKE - NOTHING ELSE IS EVEN POSSIBLE," I told him.                                                                                                                                       The body will not grow without growth stimulation, and cannot grow without recovery ability.                                                 Let us assume that you have the ability to run a distance of one kilometre before becoming exhausted. 
Without running, you will never increase your running ability; year-by-year your ability will decline.                                                      
IF YOU RUN REGULAR THEN ONE OF THREE THINGS WILL HAPPEN. 
1) If you run a little, you will maintain your existing ability more than with NO running.
2) If you run a bit more, then you will gradually increase your running ability. 
3) If you run TOO much, your running ability will actually decline.                                                                                               
If you continually increase the length of your runs, always trying to run as far as possible, you will increase your ability up to a point.                                                                                                        Eventually the amount of running will become TOO MUCH that you will start going beyond your recovery ability. You will not be able to totally recover between running periods your ability will be impaired.                    
Arthur Jones developed, designed the Cam Nautilus machines, and paid out huge amounts of his own money to do studies on bodybuilding in the 1970’s. 
HE EVENTUALLY SOLD MILLIONS OF DOLLARS OF HIS MACHINES. 

He disclosed many fraudulent top American Professors of exercise physiology with his university studies.   You do not do that without some pay back-all his family were medical doctors he was the first Steve Irwin but was not a doctor. Every time his work was questioned because he was not a university professor, in fact he was nothing official in academia which made any statement he made more offensive to university professors, and PhDs. In the end he had them all sycophantic. 
 In the 70’s he also funded an osteoporosis study conducted by two guys called Ken Hutchins, Ellington Darden PhD. 
Ken Hutchins founded the Super slow guild, and to this day torments EXERCISE PHYSIOLOGIST around the world.  
Ellington Darden went on to write numerous books on physiology and trains people privately charging huge fees because of his relationship with Jones. 
JONES EVENTUALLY SOLD OUT to MedX FOR MILLIONS. 
According to the dictionary Nautilus is a type of shellfish with a “Smooth, spiral, chambered shell”.
An exact description of the spiral pulleys (or cams) used to regulate the required variations of resistance provided by Nautilus machines.                                                                                                                                 
1. Barbell movements! 
At some range of movement when you are using barbells to exercises, there is no resistance at all. 
Always concentrate on the start of a curl, the end of a curl. 
FOCUS ON THE TOP POSITION IN A SQUAT OR A PRESS. 

If you can LOCK OUT under the weight in any position, then you do not have full range resistance. YOU WILL WORK ONLY PART OF THE MUSCLES.                                                                                                                 Full range resistance provided ONLY by something, which rotates on a common axis with the body part that the muscle is moving
A ROTATIONAL FORM OF RESISTANCE ROTATING ON THE PROPER PLANE

Provide the requirement then it becomes possible to provide a type of exercise that is full range and that actually exceeds the ROM that is possible for most people.                                                                                                                                                                        
2. Barbells provide resistance in one direction only (unidirectional) but since the involved body parts rotate, it is not possible to provide more than a small range of direct resistance, and in many exercises, there is no direct resistance at all. 
Since the direction of movement of the involved body parts is constantly changing, the direction of resistance must change in exact accord, automatically, at the same time, right away, only a rotary resistance will provide this.                                                                                                                                                                                               
When the physical AXIS OF ROTATION that is involved in the exercise is rotating exactly in line with the axis of the rotary resistance then OMNIDIRECTIONAL RESISTANCE is provided (all directional) resistance. 
IF YOUR HAND IS MOVING STRAIGHT UP THEN THE RESISTANCE IS STRAIGHT DOWN. 

WHEN YOU’RE HAND IF MOVING TOWARDS THE EAST, THE RESISTANCE IS EXERTING ITS FORCE TOWARDS THE WEST. 
The resistance is always exactly 180 degrees out of phase with your direction of movement; the resistance is always trying to do exactly the opposite of what you are trying to do.  
While the importance of such direct resistance may not be immediately obvious to people inexperienced in at least basic physics, study the following- 
Your car may weigh 1818 kg (4,000 lbs) and you may be able to push it forwards on level ground DOES THAT MEAN that you are capable of lifting such a weight. 
With omnidirectional resistance, you are ALWAYS lifting the weight regardless of the direction in which you may be exerting force.                           
IF YOUR HANDS ARE GOING UP THE WEIGHT IS ALSO GOING UP. 
Your hands go down the weight is still going up; your hands are going in a horizontal direction the weight is being moved up. 
No matter what you do, so long as you are producing power for causing a body part movement from a position of extension in the direction of a position of contraction then you are raising the weight.                                                                                                                             
The only exercise equipment that comes anywhere close to providing this direct resistance are thigh extension machines.

Thigh curls machines and the curling machines.  
Incorporating a rotary form of resistance into an exercise machine provides quite a number of valuable characteristics, full range resistance, direct resistance, and omnidirectional resistance. 
Barbells do not provide variation of resistance although, because of certain basic laws of physics, some effective variation of resistance comes across in most barbell exercises.                                                              
TAKE A LOOK AT THE B/B CURL. 

There is no resistance at the start of the movement, because the moment-arm of the weight is zero in that position. (MOMENT ARM/ TORQUE ARM the perpendicular distance between the force vector and the axis) after the first 90 degrees of movement, the moment-arm has reached its maximum point, and the resistance will feel, and be, as high, as it becomes during that exercise. 
Later, as the movement is completed, the moment-arm returns to zero, and again there is no effective resistance.                                                                                        
Because of random variation, you come upon things called sticking points, places where the weight seems far heavier than it does in other places, and you feel places where there is no effective resistance at all.                   
HUMAN MUSCLES ARE STRONGER IN SOME POSITIONS THAN THEY ARE IN OTHER POSITIONS. 

Muscles are strongest in their positions of full contraction, and because of the way in which they function; the position of full contraction is the only position in which it is possible to involve all of the fibres of any muscle. 
Yet, in almost all usual exercises, there is factually NO resistance in the position of full contraction. 
In the only position where it is possible to involve ALL of a muscle, there is no resistance available. Muscles worked only in their weakest positions and not in their strongest positions.                                                                                                                                                                   
There are a few exceptions to that general rule but none of very great significance. 
These are (1) thigh extensions

2) Leg curls

3) Wrist curls with the forearms on a declined surface, so that the wrists are below the elbows

4) Shoulder shrugs

5) Stiff-legged dead lifts exercise.
Ones which most bodybuilders avoid entirely

6) Side raises with dumbbells

7) Front raises with any sort of resistance

8) One-legged calf raises

9) Sit-ups on a decline board, and leg-raises on an incline board

10) Side bends with one dumbbell, and a few others.                                                  
Nautilus machines provide variations in resistance, the resistance changes throughout the movements. 
Resistance is lowest at the start of an exercise, increases as the movement progresses, and decreases slightly near the end of an exercise. 
The actual rate of increase varies depending on a number of factors. 
Arthur Jones stated 

“Doing a set on his machine, and carried to a point of failure, almost 100% of the individual muscle fibres are worked were only18% of the total number of available muscle fibres, are involved in most forms of exercise using free weights. 
Balanced resistance- occurs in only one position in most common exercises. 
In the barbell curl, the resistance is balanced (just right) only in the so-called sticking point that is halfway through the movement. 
If the resistance is higher than can be handled at the sticking point, then it is impossible to pass that point of a repetition using good form. 
Once past the sticking point then the resistance is too low. 
Before reaching the sticking point, the resistance is too low. 
In fact, the resistance is right at one point throughout the movement”.

Arthur Jones 

“The Nautilus machines provide perfectly balanced resistance it is never too high and never too low there are no sticking-points and no points of little or no resistance. 
When you might fail in such an exercise, you may fail at any point, instead of always failing at or before the sticking point. 
As usually happens in conventional exercises. 
To a new trainee, however, the resistance curve of such a machine might not -probably would not - feel perfectly smooth. 
While there would be no real sticking point, it is probable that the resistance would feel heavier towards the end of a repetition than it did at the start. 
This is to be expected. 
Because the resistance curve is balanced to exactly, match the strength curve of an individual. With balanced development, perfectly proportionate development, and since a man that has been training with conventional equipment has been training only part of his muscular structures, (and the weakest part, at that) it is only natural that he would not be as strong as he should be in all area. 
Eventually, however, after the machine has been used properly for a reasonable period of time, the movements will start to feel perfectly smooth - the resistance will feel exactly the same in all positions. 
While in fact, the resistance will be constantly changing - in many cases more than doubling as the movement progresses from a starting position of full extension to a finishing position of full contraction”.                                                                                           
Arthur Jones 

“Rotary resistance is not provided by usual exercise equipment since such equipment offers resistance that is reciprocal (mutual) in nature, moving back and forth, usually up and down but in almost all cases confined to a single direction of movement. 
However, body-parts rotate and it is obvious that a reciprocal form of resistance cannot provide constant resistance against a rotary form of movement. 
Nautilus equipment provides the required rotary form of resistance”.                                                                                                                                       
THE NAUTILUS PULLOVER MACHINE

The first set, on the pullover machine, works the muscles of the upper back and chest over a ROM of approximately 240 degrees. 
Without working the arms, so, for a brief period, the arms are actually stronger than the torso muscles that are the exact reverse of the normal situation.                                              
The arms are weaker than the torso muscles and you fail in torso exercises when the arms become exhausted, but now you have reversed that situation and while it exists, you take advantage of this condition.                                                      
Performed on the same machine but using a different movement, you are again taking advantage of the unbalanced strength relationship. 
The lats, upper pecs, abs, the traps, and several smaller muscles at the end of the set are whacked. 
By now, the arms worked heavily as well. 
Within four minutes, you have produced a condition that is impossible to replicate. 
                                                                                                                                                                          THE INSTINCTIVE TRAINING THEORY

 Proposes your intuition will help you to train correctly. 
Some experienced bodybuilder will eventually develop a feeling towards their workouts; instinct has nothing to do with this. 
To achieve results from training it is essential to work in the direct opposition to your instincts. 
When people follow their instincts they do quite a number of things, eat to excess, sleep whenever possible, run away from danger, or maybe fight if simply forced to. 
They certainly avoid physical labour and that includes weights!  
While heavy physical training may result in a feeling of great personal satisfaction, such a feeling is entirely due to conditioned reflexes, not to instinct. 
During the functioning of any form of exercise, your instincts are screaming at you to stop. 
Follow the instinctive urges exercise will stop with no possible results! 
Your body will do almost anything in an effort to maintain the status quo it is capable of anticipating needs with a great degree of accuracy. 
Instinctive hunger pains precede the actual need for food by some hours. 
Way before exhaustion occurs in exercise of any kind; the body quickly recognizes the movement and attempts to stop the exercise!  
An observed symptom following the large-scale loss of blood is a cessation to any activity that might possibly result in additional blood loss. 
It is not necessary for blood loss to be on an actually dangerous scale for this symptom to be apparent. 
The body attempts to maintain a definite, but unknown per cent of reserve when this reserve is threatened, the system will try to prevent additional consumption or loss.
                                                                                                                                                                                               This happens to reserves of strength when workloads approach these reserves. 
The system will rebel against the burden of any extra workload. 
Always remember that unless the workload stresses existing levels of reserve strength, no demand for muscular growth or strength increases are required. 
So blank your instincts otherwise, you will get no results from weights. 
Limitation applies only to the actual amount of exercise certainly not the intensity of effort. 
Maximum intensity of effort is an absolute requirement for the greatest possible degree of growth stimulation - but it must be achieved without totally exhausting the body's recovery ability.                                                                       
CONCLUSIONS

 Work HARDER, but very briefly - and infrequently-

Understand that CORRECT technique of an exercise ANY exercise is of utmost importance

Performed in a proper way, only eight basic traditional exercises are capable of producing any degree of results. 
Quicker than most people would believe; these exercises are 

1) Standing presses with a barbell or with heavy dumbbells

2) Full squats

3) Stiff-legged deadlift

4) Heavy barbell curls

5) Regular-grip chinning

6) Parallel dips

7) Barbell wrist-curls

8) One-legged calf raises.                                                                    
 Most in training, avoid most of the above listed exercises, and replace them with other, easier moves which they imagine will provide the same results; because they are just not willing to work as hard as they should for the results.                                                                                                                                                                                         
If, over two or three years of training, the above eight exercises are exchanged with a few other basic exercises, then ANY degree of results can be produced. 
These exercises are 

9) Leg presses

10) Thigh extensions

11) Thigh curls

12) Pulley triceps-curls

13) And front/behind-neck pulldowns performed properly, (WITH A NARROW PARALLEL GRIP)

14) Shoulder shrugs

15) Standing side-raises with dumbbells

16) The proper use of a gripping machine

17) Incline and decline presses with heavy dumbbells

18) Stiff-arm pullovers on a decline bench

19) Front/behind-neck presses

20) Sit-ups

21) leg-raises

22) High pulls or front rowing with a barbell

23) Side bends with a dumbbell

24) Bent-forward rowing with a barbell                                                                                                             
Ten exercises is usually efficient in most cases, and best results will usually be produced if sets are limited to two/three, perform three times weekly.
 For developing any possible degree of size and/or strength into the muscles of the calves all that is required is one-legged; calf rises while holding a dumbbell in one hand.                                                                                   
Properly performed, barbell wrist-curls will build huge forearms 
However, it is difficult to teach people the proper technique required or to get them to practice a proper technique even when understood
Understanding a few points and applying them almost all trainees can attain their limits of muscular size and strength quickly.                                                                                                                                                                            
1. In order to involve all of the fibres of a muscle in an exercise, the muscle must be worked with heavy resistance while in its position of full contraction                                                                                                                                
2. While in the full contracted position the muscle has to be worked to failure                                                                        
3. Use sets of six reps and not more than twenty full reps; the use of partial reps to failure can be used.                                  
4. Design workouts to work all the largest muscles                                                                                                                  
5. Design workouts that the muscles are worked in their order-of-size the largest muscles first, etc                                    
6. Exercise actions as rapidly as possible consistent with safety rules while maintaining proper form                        
7. Take no more than one and a half hour for your workout                                                                                                   
8. If a split routine involving six weekly workouts is used then no single workout should have to take much more than an hour                                                                                                                                                                               
10 Do not tell people to bulk up!                                                                                                                             
Most bodybuilders today cannot display strength in proportion to their appearance.  
Making them believe that strength training is of no importance to them. 
When even though not aware all successful bodybuilders do strength training

 Not realising the actual number of reps is of no importance (as long as the set is worked at max intensity), which will keep the reps reasonable. 
Many bodybuilders are actually training properly without realizing it; training properly for strength, that is!

 

 

BARBELLS-PRO and CON

Because of the way in which muscular contraction occurs, it becomes impossible to provide any resistance at all in the position of full contraction in most barbell exercises.                                                                       

And since all of a particular muscular mass can become involved in any form of exercise only in a position of full contraction, it is impossible (with barbells) to exercise muscles in their strongest positions.

To an individual with even a reasonable knowledge of basic physics as it applies to barbell exercises and a knowledge of human muscular function, the above two paragraphs should make the situation very clear.

Unfortunately, those qualifications eliminate almost all weight trainees the very people who most need to understand these simple facts generally lacks the educational background for anything even approaching an actual understanding. 
And, equally unfortunately, most of them THINK THEY UNDERSTAND when in fact they do not.

The very existence of a so-called STICKING POINT a point during the exercise movement where the resistance feels heavier than it does at other points, should make it obvious that the muscles are being worked harder in some in some positions than they are in other positions. 
And if you are aware that you can LOCK OUT under a barbell in some positions and SUPPORT the WEIGHT without any significant MUSCULAR ACTION then you should also be aware that the muscles are not being worked in those positions.
Experienced bodybuilders may be aware of both sticking-points and their ability to lock-out under the weight in some positions, but few have any idea of the significance of such things.

Both of these factors (STICKING POINTS AND LOCK-OUT ABILITY) are direct results of you are trying to provide constant resistance against a rotary form of movement by using a reciprocal form of resistance an obvious impossibility.
YOU CANNOT CARRY ON AROUND A CURVE IN THE ROAD BY CONTINUING TO MOVE IN A STRAIGHT LINE.

AND ROTARY RESISTANCE MUST BE PROVIDED AGAINST ROTARY MOVEMENT IF YOU ARE TRYING TO EXERCISE MUSCLES IN ALL POSITIONS.
Nautilus machines do provide rotary forms of resistance and you can produce a degree of muscular PUMP that is several times as great as the maximum degree of pump that can be produced by any amount of barbell exercise.

Is this proof to the fact that, a higher percentage of muscles fibres contained in the muscles being exercised are involved in the work?

Working muscles require more circulation. 
If only part of a muscle is working then little pump will be produced.

With the entire muscle working then massive pumping is produced from a very small amount of exercise.

With extremely muscular individuals huge amounts of pumping can be achieved doubling of the mass of the upper arms [even if only temporary] after less than eight minutes of such exercise the arms of these muscular individuals can be swollen to grotesque proportions.

With less muscular individuals a very similar degree of pumping will be produced but will not be so obvious.

Because a large part of the mass of the arms will be fatty tissue [that you cannot pump] the actually muscular mass may be as little as fifty per cent of the total mass of the same appendage.

Note that there is little difference in the measurement of a FAT ARM hanging straight and the measurement of the same arm in a bent and flexed position.

Some people can have a relaxed upper-arm measurement of 18 1/8 inches and a flexed measurement of 18 1/4 inches a difference of only 1/8 of an inch. 
YOU CANNOT FLEX FAT.
Why a muscle responds by growing when it is exposed to a work-load of great intensity is really of no importance as long as you are aware that this response is created.

It is obvious that growth-stimulation cannot be provoked without forced resistance.

Even with little rotary resistance in barbell curls a small amount of VARIATION OF RESISTANCE occurs.
And sometimes the variation of resistance in barbell exercises is an advantage, and in some cases it is a disadvantageous. 
In any form of curling the resistance or actual TORQUE increases as the movement progresses from the starting position up to the sticking-point but having passed the sticking-point, the TORQUE decreases to the point of zero. 
Effective variation can be an advantage during the first part of the move because the resistance is increasing at the time the strength for producing the move is increasing.

After passing the sticking point the decrease in resistance is a disadvantage.
It is possible to do a move were effective resistance is positive?
The best exercises are
Wrist curls,
Calf raises,
Stiff-legged deadlifts

Shoulder shrugs

Side raises, sit-ups

Leg raises.
All of these should be done trying to making the resistance increase throughout the move, you will not be able to get an exact rate increase, but will be some improvement over the normal moves.

Avoid barbell moves with definite sticking points and or where you can LOCK-OUT under the weight. 
Squatting, pressing and curls are productive in spite of the limiting factors encountered.

The facts are most bodybuilders avoid the most productive moves because they are always the hardest moves to do properly. So they plod on for years waiting for something to happen it never comes.

