

  

    [image: Couverture]

  




  




  

    


  




  SCAMPING TRICKS




  AND




  ODD KNOWLEDGE




  OCCASIONALLY PRACTISED UPON PUBLIC WORKS.




  

    


  




  CHRONICLED FROM THE CONFESSIONS OF SOME OLD PRACTITIONERS.




  

    


  




  

    


  




  BY




  JOHN NEWMAN,  Assoc. M. Inst. C.E.,




  

    


  




  AUTHOR OF




  'EARTHWORK SLIPS AND SUBSIDENCES UPON PUBLIC WORKS'; 
 'NOTES ON CONCRETE AND WORKS IN CONCRETE'; 
 'IRON CYLINDER BRIDGE PIERS'; 
 'QUEER SCENES OF RAILWAY LIFE.'




  

    [image: Publisher's logo]

  




  E. & F. N. SPON, 125, STRAND, LONDON. 
 NEW YORK: 12, CORTLANDT STREET. 
 1891.




  




  PREFACE.




  The following pages have been written with the view to record a few scamping tricks occasionally practised upon public works, and to name some methods founded on practical experience adopted by sub-contractors and others to cheaply and quickly execute work.




  All who have had the direction or charge of an extensive or even comparatively insignificant public enterprise will agree that it is impossible for a resident or contractor's engineer to know the manner in which everything is proceeding on his division, and in some measure he is compelled to rely upon others; nevertheless, it is quite as important to ascertain that the work is carried out according to the specification and drawings as to elaborate a perfect specification and then have to partly leave the execution to the care of the beneficent fairies.




  If a finger-post has been correctly pointed in the direction in which a favourable field for scamping tricks may exist, the author's object in writing this book will have been attained.




  To the less experienced, the incidents and scrap-knowledge described may be more particularly useful, and on consideration it was thought that the conversational tone adopted would best expose the subject and indicate the ethics of somewhat conscience-proof sub-contractors and workmen, and also the way in which their earnest endeavours to practise the science of scamping may be exercised upon materials and under circumstances not especially referred to herein.




  J. N.




  

    


  




   London, 1891. 
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  CHAPTER I.




  INTRODUCTION.




  "Take this letter to my old partner as quickly as you can. Wait for an answer, and come back straight."




  "All right, sir."




  "Now, my wife, when my old partner arrives, leave the room. I want the coast clear as I am going to talk and have a sort of mutual confession of some tricks and dodges we have played and learned during the last forty years or so to get a bit 'extra' on the quiet; and forty years knocking about with your eyes bound to be on full glare ought to teach one a thing or two, and they have. They have! Yes; and I have been in the swim.




  "Stir up the fire, if only to keep things all alike and as hot as possible; and put a couple of glasses handy, and some water and....




  "So you've got back. Where is the letter?"




  "Have got no letter, sir; but it is all right; your old partner will be round about 7 o'clock and will stay till he is turned out, so he said."




  "Oh! I am glad."




  "Why, sir, he is knocking now."




  "So he is."




  "Here I am, old chap, what's the matter?"




  "I feel pasty, but am better now you have come. Bring your chair near the fire. Well, I want to talk to you on the quiet very badly. It will do me good, and I am sure it will not be long before the white muslin is spread over me and I'm still in death. You've come to stop?"




  "Yes, as long as you like."




  "That is good, and I am glad and feel better now you have said it. Before I begin, taste our home-brewed elder. It's all right, for my wife was a cook, but it's a long time ago; and between you and me, my profits don't run to providing her with as large an assortment of materials as she says is necessary to keep her fairly up to art in the cookery department."




  "That is very good‌—‌the best I have tasted. Well, what is it, old partner? Shake fins."




  "It's to talk over old times, and the tricks and dodges we have played, and known others do, to get 'extra' profit on the different works we have been."




  "A kind of confession?"




  "That's it. Don't laugh. I can't help it now."




  "I understand you. Start the fun, and I will follow."




  "We can talk pretty to each other, and lucky the young master is not here, for he would think that we are as bad as old Nick himself; still, we have not done many tricks for some time, and could, perhaps, put him up to a thing or two concerning the execution of work."




  "Very likely; but we are all tarred with the same brush; it's only a question of quantity and thickness and what colour the paint is."




  "I suppose we are bound to work up an excuse somehow or other; and if I moralize a bit tender at first, by way of a diversion, you won't mind, for it is part of the stock in trade of such rare old sharks as us, and I will cut it as short and tasty as I can.




  "I was brought up right, like you; and many a time have had my shoulder patted by the good folks and been told not to think of myself too much, and to remember the feelings of others. In my salad days, you know, I used to think whether or not it was coming it rough on chaps, innocent unborn babes that will have to work in the next century, should the world hold out till then, putting in too strong work, and said to myself, Is it acting kindly towards them? No, I said, it is not treating them right to give them so much trouble to make alterations. I won't call them repairs and additions, nor improvements. I soon humbugged myself into thinking it was not being really benevolent to those who will have to work when we are all lying flat, and I hope quiet‌—‌but there, of course, such thoughts hardly make one act honestly; however, I have done moralizing now, and perhaps it ill becomes me, and I will have no more of it or it may stop my tongue. Now to business, and I am going to speak pretty freely."




  

       

  




  CHAPTER II.




  SCREW PILES.




  General Consideration‌—‌Manipulation for "extra" profit.




  "You want to know my experiences with screw piles first."




  "Yes."




  "They do very well when the water is not deep and the ground loose sand, silty sand, or sandy fine gravel, and nothing else; and I prefer disc piles for sand, provided the water power can be easily obtained.




  "The whole area of a screw blade is often taken as bearing support; but I doubt if it should be, for it is not a bared foundation‌—‌that is, one you can see and know the character of, as in a cylinder pier, for instance; but some appear to assume it is, and then claim that a lot of metal is saved and the same or more bearing obtained. The screw blade may always be right and it may not be, and no one positively knows; because no one can see whether it is down straight, turned, or broken, but the difference between the actual and the breaking strain comes to the rescue.




  "Still, it is no certainty that the screw blade is resting upon the same soil, and even if it does it may not receive the load in a vertical line, and may be strained more upon one side than another. And how about the rusting of the blade, for it is thin, and seldom more than half an inch at the ends and two and a half at the pile shaft, and nearly all surface? In a cylinder pier the hearting is placed on the bared ground, and you know it is there, and it cannot rust, that's certain. I don't see the good of iron rings above a few feet higher than highest flood level, for after the hearting is set, if it be of Portland cement concrete, you can give it a coating of nearly neat Portland cement. However, we are talking about screw piles.




  "I have seen screw piles screwed into soft ground for fully fifteen feet, and they seemed quite right, and yet when they were loaded they vanished. I have also known them to be twisted about something like a corkscrew, and to be impossible to get down at all when they have reached a hard layer of gravel, and nearly so when they met with a streak of hard stiff clay. Sometimes they are overscrewed, and made to penetrate somehow or other; and I remember once, when they were loaded for testing and were thought to be right, a washout occurred at one place, owing to a mistake in dredging, and the piles, although they screwed, were found to be twisted about into all sorts of shapes, and at the bottom were turned up a trifle and never went down more than a few feet, and while it was thought we were screwing them down we were screwing part of them aside. They were small solid wrought-iron piles. It is well not to forget that sand varies very much; for it is found nearly everywhere, and may be anything from large hard angular deposit that will bind, to little round mites easily blown away, and it is mixed with pretty well everything; and therefore sand is a thing you must be careful with before you take it to be just the thing for watersunk disc piles or screw piles, and you ought to know all about it. Well, assuming that it is right, and the soil will not become jammed in the screw blade, it is always advisable to try whether the sand grains will roll well together and do not wedge; for you want sand, if it is to be nice for pile sinking, just the reverse of sand for mortar or concrete, for that with round grains is the kind to screw in and not that with sharp angular grains, and if it is slimy, so much the better‌—‌just the opposite of that for mortar or concrete.




  "The soil must be loose, and if it is silty so much the better. Don't undertake to screw piles into hard and compact sand, gravel, stiff clay, or where there are boulders in the ground or streaks or layers of soil of which you hardly know the character. If you do, good-bye to profit from any screwing, and may be to the screw blades, and your fishes must be got out of 'extras' by omitting a length, smashing a screw blade, or short screwing. Be careful to be paid for all piles you have screwed down directly you have done them, and take no maintenance; for I have known a ship drift, or a gale arise, and sweep away the unbraced piles like sticks, and if you are only paid when you have finished screwing a cluster of them, where are you then, and who's which? Suppose you have nearly fixed a cluster of piles, they will say you ought to have braced them at once, and you will be charged for breakages, and not be paid for having screwed them. You may talk as long as you like, and say, How could I get them all braced when the piles must be screwed separately? You will only be told that is your look-out, and that you knew the terms of the contract and must have considered any risk in the prices. So I bar injury from waves or wind, earthquakes and shakes, collisions from vessels or other floating or moving substances; and believe the last to cover all fishes, from sea-serpents, whales, porpoises, and sprats, to balloons, stray air-balls, wreckage, and mermaids; and it gives you a chance of wriggling out of squalls with an I'm-so-sorry-at-your-loss sort of countenance.




  "You have to think over the staging. Fixed staging may be out of the question because of the expense; then you must either screw from the finished end of the pier as you proceed with the work, or from a floating stage, but you may not be able to get sufficient power to screw the piles from any moored floating stage. The shore piles of a pier may screw easily, but when you get out in the sea fixed staging may soon be smashed, and in that case you are compelled to do it from the end of the finished portion of the pier. There is a good deal of uncertainty, as you can judge, and you want to well consider whether and how you can get the power cheaply to screw the piles.




  "The idea of the screw pile was that it should easily enter the ground and push aside any obstruction in its descent without much disturbance of the soil, with the ultimate object of obtaining, by reason of the screw blade, a strong resistance to upward and downward strain. Well, it is all right if the whole of the blade bears equally upon the soil and the earth is of the same character; but if it is not, the strain upon the screw blade is unequal, and it will sooner or later crack or break; and except in any earth like fine sand or silt and all of one kind, I should be sorry to say that the whole area of the blade does the work as I said before. And here comes in the value of an allowance of extra strength, for you cannot tell how much it has been weakened by corrosion, nor can you inspect, paint, or do anything to the screws when they are down. If I was engineer of an iron pile structure, I should have a few piles screwed at convenient places independently of the pier, but near to it, and have, say, one or two taken up every few years‌—‌say every seven or ten‌—‌just to have a look to see how matters seemed to be, and have a piece of the iron analysed, and compare it with the original analysis; and I should take care the piles were all the same quality of metal, so that the makers should not get up to fun at the foundry.




  "The piles have to bear a heavy twisting strain during screwing; and take my advice, always see that the joint flanges are not light, for when piles break in screwing, they usually fail at the flanges. What I have learned shows me it is a great mistake to have the screws of very large diameter, so as to have few of them; let the blades be small rather than large, and they are best for screwing when of moderate size, and are also likely to be sounder metal. There is not the same risk of breaking them in screwing, and you may be able to screw a small blade when a big one would be smashed, and besides it is as well to have the load distributed as much as possible. A screw pile shaft should not be a thin casting because of the strain upon it in screwing, and it should be thicker on this account than a disc pile, but the latter will not do for any soils except those named before. I have known screw piles to penetrate hard and dense sand, gravel, soft sandy ground, limy gravel, loose silt, limy clay ground something like marl, stiff mud, chalk, clay, marl, and all kinds of water-deposited soil, and in almost every earth except firm rock, but it is not advisable to use them for anything much harder than fine sandy gravel, for the blades must then be strained very much and the pile and screw may be injured. It is not using them rightly, or for the purpose for which they were designed, and another system of foundations should be used except under special circumstances.




  "Don't attempt to screw piles into ground having boulders in it. It is always difficult to penetrate, as also is spongy mud and stiff tenacious clay. In any ground harder than loose sand, silty and alluvial soil screwing is not easy, and you cannot say what it will cost to obtain the necessary power to screw. As regards that kind of screwing I always feel so benevolent that I like some one else to do it. Do you understand?"




  "Yes; when you know a loss looks more likely than profit."




  "If you like to put it that way it is not in me to object. I'm too polite. Saying 'yes' and agreeing with every one, gets you a nice character as an agreeable man, whereas you are a big fraud and a high old liar."




  "Parliamentary language, please; no matter what you think."




  "All right, then. You know what pure sand is?"




  "You mean quite clean angular grains, and hard, too, like broken-up quartz rock?"




  "Yes. Well, avoid it for screw piles, for then it is very difficult to screw them to any considerable depth. You can't displace the sand enough. It wedges and binds almost like rock."




  "You mean it wedges up, and will not move?"




  "That's near enough. Well, avoid clean, sharp, angular sand and shingle gravel as much as you can, and take screwing in dirty sand instead. I mean round-grained dirty sand with some clay upon it, or sandy gravel. What is wanted is something to separate the particles of the soil and act like grease so as to make them roll and not compress and become bound. You can't be too careful about this."




  "I will put that down in my note-book so as not to forget it."




  "To save bother, be sure to ascertain whether the work is in rough ground; and if you are abroad see that about five per cent. is allowed for breakages of all kinds, or the piles may run short.




  "I have seen piles screwed into a kind of clay rock seam, the end of the pile was made like a saw, toothed, in fact, and stiffened from the bottom to the underside of the screw blade with ribs shaped to cut the ground as the pile was turned, and I doubt if they could have been screwed without. They seemed to steady the pile; but care must be taken when there is a projecting end and it is tapered to a less diameter than the pile shaft, as generally is the case, that the axis is true, or the pile will not screw vertically.




  "Once I had to screw a few wrought-iron unpointed piles with a small screw blade made of angle iron fixed  inside  as well as the large screw blade outside. The outside blade was about 4 feet in diameter, and of half-inch plate, the inside blade projected about 3½ inches, and both blades had the same pitch; but the engineer, after having tried a few, discontinued having an inside screw, and said he thought it even arrested progress, because it interfered with the internal excavation. The experience we had with them was against their use, and they seemed to make the screwing harder, and no one was able to discover any advantage in them, although they did all they knew to flatter the novelty.




  "Now a word as to cast or wrought-iron for screw piles. The question of relative corrosion can be decided at some scientific institution, and there will be hot fighting over that between the cast-iron and the wrought-iron partisans. I merely refer to screwing cast or wrought-iron screw piles into the ground. As regards the blade of the screw, it should be as stiff as possible, and therefore cast-iron is better than wrought-iron, also cheaper; and although a cast-iron screw will break easily, a wrought-iron blade will buckle and bend and give. To me, cast-iron blades seem somewhat easier to screw, if they are good clean castings. I have screwed wrought-iron piles or columns when they have been fixed to cast-iron screws, but in any case when the piles must be long, to have them of cast-iron is my wish. Solid wrought-iron piles can be obtained of a long length, but the price increases, and when they are long and of small diameter, as they must be, they are difficult to screw in a desired direction."




  "What do you think of solid piles as against hollow ones?"




  "Well, I heard a discussion between two engineers about it, and they agreed that solid piles only do for little or medium heights, and I asked one to write a line or two for my guidance, and this is what he dashed off. Read it."




  "No. Read it to me."




  "Well, it runs:‌—‌'In designing solid piles it should be remembered that the strength of solid round columns to resist torsion, torsional  strength  (he means strength against twisting strain) is as the cubes of their diameters, therefore a solid round bar 4 inches in diameter will bear eight times the torsional strain of a bar 2 inches, the lengths being the same.'"




  "How's that?"




  "Why, 2 × 2 × 2 = 8, 4 × 4 × 4 = 64, and 64/8 = 8."




  "I understand."




  "In the case of hollow columns, the exterior diameter must be cubed, and the cube of the interior diameter deducted from it when the relative values of different-sized columns can be compared. For transmitting motion, and here torsional  stiffness  is referred to, the resistance of shafts of equal stiffness is proportional to the fourth power of their diameters. A 2-inch shaft will transmit 16 times the force which would be transmitted by a 1-inch shaft without being twisted through a greater angle. When the height of the pile is considerable the diameter should be relatively larger, in order that the metal may not be subject to severe torsional strain. So don't forget the piles should be of large and not small diameter, or you may have trouble in screwing them."




  "You remember old Bill Marr?"




  "Rather, who did the iron pilework on the Shore Railway. I should think I did, for old Spoil'em, we called him, and I were in 'Co.' together more than once."




  "Oh! you were, were you?"




  "Yes. Well, there is not much to be got that way unless it is soft ground for a good depth and the piles are long and the range of tide considerable, then you may pick an odd plum now and again by a bit of useful forgetfulness. I mean this way:‌—‌By using an odd making-up length or two instead of the right length, and getting it fixed on the quiet just as the tide is rising, then you have a nice peaceful few hours in which to get the joint well covered and down before next low water; but it wants some management to keep the coast clear, and you can't do very much at it‌—‌still little fish are sweet. One day I was nearly caught at the game of 'extra' profit, and as we had only just begun, of course at the shore end, it would have been awkward for me if I had been found out, and I might have been ordered change of air and scene by the engineer. It happened like this, the piles had been going down very easily, and acting up to the principle of making hay while the sun shines, I had a couple of short lengths put on six of them. We were screwing them in triangles, so one I got to right length, and two did not find the same home, because they could not, not being long enough. I dodged the lengths so that the joints were all right for the bracing above low water. Now the road was clear, so I ordered a new length to be put on all of them before the tide turned, and that each of them was to be down 3 feet or so before the tide began falling to allow them to set, and told them that then they were to proceed as before. Now, I consider the chap that first went in for making up lengths was born right and with an eye to business and nicked profits. We were working two triangles of screw piles I thought lovely, and said, innocent-like, to my ganger, 'Get the joint of each one down say 3 feet below low-water mark so as to protect it, for no joint is so strong as the solid pile, and then you can screw them down till all the tops are level and right for the bracing.' Of course they said nothing, and I am sure never thought anything or wanted to do, too much trouble. It is not my place to teach them, either."




  "No, certainly not; there you are right."




  "Well, somehow or other, the ground turned hard, or we got into a streak of compact gravel. I did not trouble further about the piles after I had given orders, as the tide had started rising and the joints were well covered. It was rather an up and down shore. I felt certain in a few hours none of them could be seen except by divers, so I had a bit of business on shore which took me nearly two hours before I got back on the work. My ganger said, 'I am glad you have come back, because they stick; I have tried to get the lot down, but not one has screwed in more than a foot.' That was not exactly what I wanted, and said, 'Why, the long ones went down easily?' 'Yes,' said my ganger, 'but they were at the point of the triangle, and these others are all on one line or nearly so, and have struck hard ground.' I will cut it short, although it got exciting, for it was a race between screwing and, I might say, banging them in, and the tide that was going down; and I was clocking and measuring, and hot and cold, according as the race went, as I thought they would find me out; but I was left pretty well alone, as they cared much more about inspecting the piles than knowing how they were screwed down, besides the engineer was very busy with a lot of groynes and ticklish work improving the harbour channel. However, we just managed; but it made me feverish, and I expect the blades, if they could be seen, are not exactly as when they left the foundry; but there, there is a good deal in pilework that has to be taken on trust, it is not like a foundation you can see and walk upon if so minded. Still, screw piles are all right for some soils, but I like disc piles better for sand, those that sink by water-pressure I mean. I don't think there is the same fear of the disc being broken as there is in the case of the screw, and the sinking is so easy and soft that no parts get strained as in screwing, but the ground must be soft, or there may be a bother.




  "After this shave from being bowled out, I always took care to dodge in a short one, now and then, when I knew the ground must be right, and I never got scared again. It was lucky, too, that a good many of the lengths varied, as on most jobs they are all the same, except the making-up lengths, and then down they all have to go unless a whole length can be left out when a seam of hard soil is reached, and that is not often the case, and there is not much chance of a bit of 'extras' that way on the quiet. I have known the game of 'extra' profit carried to breaking off a screw blade purposely, but I draw the line before I come to that."




  "Do you? I should not have thought it, as you don't mind cutting off the heads of timber piles, so you have promised to tell me."




  "That is a different material and consequently requires different treatment. You understand? Let me also tell you, I once heard a big Westminster engineer say, 'Timber we understand, iron we know a good deal about, and steel also; but we have plenty to find out yet both in the manufacture and use of nearly all metals,' or something like that, he said.




  "I acted up to that; and always say to myself, We understand timber, and know how to treat it‌—‌and so I don't mind cutting it, as I know what I am about with it, although I represent unskilled more than skilled labour. Metals are different goods, and it wants skilled labour to tackle them nicely."




  "There you are right."




  "Yes, different goods. So, following the lead of the engineer, I leave the iron piles as delivered, as we have yet something to learn about the metal; and things that I don't know much about I avoid as much as possible, and consequently there are good grounds for getting in some short lengths as occasion offers, just to have as little to do with the material that you don't know much about and that is a bit mysterious in its behaviour. So I lessen the handling of it, and shorten the lengths, and so increase the odds against the chance of it not turning out as one thought it would; and I ought to be thanked for it, I consider. You look a bit puzzled. I tell you, you are getting thick, and want fresh pointing up to sharpen you. Listen to me. Now, suppose you buy a dozen eggs, and you think and know, on the average, at the price two are bad; you take one away and find it's bad, then you have 11 to 1 odds as against 12 to 2 or 6 to 1, and there can't be so much chance of another bad one turning up so quickly. If you don't understand my meaning I can't make you. There may or may not be a different application of explaining the egg business, but mine is what I mean you to take, and I don't intend to bother about any one else. You are younger than I thought you were, or your brain is all of a tangle."




  "Wait a minute. All right. I understand now; you lessen the chances of failure and the extent of it when it occurs by having a little less to do with goods that are made of material no one seems to knows everything about."




  "Now you have it. Shake fins. Glad we have worked on to the right road again, as it looked like a collision just now."




  

       

  




  CHAPTER III.




  SCREW PILES.




  Details.




  "Now for some details.




  "Solid piles are usually from 4 to 8 inches in diameter, and hollow cast-iron from 10 to 30 inches, and generally 10 to 20 inches. Avoid any cast-iron screw piles that are less than half an inch in thickness. When they are from 1/12th to 1/18th of the diameter is perhaps the best, according as their length is little or great; but of course they have to be of a thickness that will stand the load, and what is the best foundry practice should not be forgotten.




  "Now as to the blade of the screw. If of wrought-iron, which seems to me the wrong material for that purpose, it should not be less than half an inch in thickness; if of cast-iron, as usually is the case, the thickness of the blade of the screw at the pile shaft should be about 1·25 to 1·50 that of the column, and at the edge not less than half an inch, and it should taper equally on both sides, and care be taken that the metal is the very best and so cast as to ensure uniformity and strength.




  "All sizes of screws from twice to six times the diameter of the pile when hollow I have screwed, but the best are from 2 to 1 to 3 to 1, and when they are more than 4 to 1 it is to be feared they will break before they can be made to penetrate far enough to say nothing about. Solid piles with screws four to seven times the diameter of pile I have also fixed, and 5 to 1 to 6 to 1 is quite large enough; but the kind of ground and the depth to which they must be got down should govern the size and the pitch. The greatest depth, apart from imagination for measurement, to which I have ever screwed a pile is about 25 feet. Without special tackle I have made a 2 feet in diameter screw penetrate hard clay, dense sand, and other hard soil from 8 to as much as 17 feet; but then 10 to 15 feet is deep enough, for there is such a thing as overscrewing. A 3 to 4 feet in diameter screw I have fixed all depths from 10 to 20 feet in ordinary sand, clay, and sandy gravel. A 4 feet to as large as a 5 feet screw, which great size should only be used for soft soils, from 15 to 25 feet, and the most usual depth is about 15 feet, and hardly ever above 20 feet.




  "A 9 feet 6 inches screw blade has been used on a 7 feet in diameter cylinder, but that is the largest I have heard of, but then it only projected 2 feet 6 inches beyond the column. Five feet is usually about the largest, and is only used for very soft soils. When more than that size they are unwieldy and very liable to be broken, and if the screws are fixed to a shaft and have to be shipped they are awkward things, and the freight becomes expensive. For hard soil, and that which will not compress nicely, about 2 to 3 feet is large enough for the diameter of the screw, and 3 to 5 feet for soft soils. The pitch of the screw is generally from one-third to one-seventh of the outside diameter of the blade. It varies according to the hardness and softness of the ground and is steeper as it becomes harder. When the pitch is increased the effect of the power applied to screw it is reduced, therefore the steeper or greater the pitch the harder the screwing.




  "Piles can be screwed with a small pitch when sufficient power cannot be obtained to make a steep-pitched screw penetrate. Piles with a single turn of the screw, it seems to me, are the best, although the double-threaded screw may be right in soft marshy ground; but the usefulness of a double thread is doubtful, for I believe it breaks up the ground for no good, although some state that the screw threads work in parallel lines, and that a double-threaded screw is steadier; for they say a single-threaded pile is always likely to turn on the outside edge of the blade, and that the double-threaded is not, as it has a lip on both sides.




  "Generally the screw has rather more than one entire turn round the pile, and when it is below the ground each side of the blade steadies the other, for the turns range from one to about two. Sometimes the edge of the blade is notched like a saw; but it is a question whether the saw-edge blade will screw into ground that an ordinary blade will not, and until it is proved by experiment it can only be a matter of opinion; but there is one thing to consider, a saw-cut edge blade may to some extent wedge the soil between the teeth; still, I have used them, and they penetrated thin limestone, chalk, and compact gravel seams. Instead of double threads, double points are the thing, and all screw piles should have a point of some kind. For soft ground, a single gimlet, and a double for hard soils, and I have noticed what I call a double gimlet point is best for keeping a pile in the required position, as each point prevents the other departing from a correct line. By points I mean the ends are spread out about 3 to 4 inches on each side of the axis of pile like spiral cutters.




  "Unless it is certain the ground is easy and uniform, a pile with a screw having one turn to two turns for bearing purposes, and two, three, or four solid inclined screw-threads projecting about three-quarters of an inch with two end spiral cutters as just named, is my desire, or in addition to the bearing blade a single-turn thread of about 3 to 4 inches projection and the same kind of point; then unless it will screw, none will. They are less trouble when cast in one piece with the pile; but not for transport or shipping, or foreign work generally, because to be able to detach the screws is an advantage in many ways, such as packing, defects, breakages, carriage, and I think the castings are better when the blade is not cast on the pile. It may also happen that a rocky bed is unexpectedly encountered, then the pile is useless with the screw, but might be fixed firmly in Portland cement without the blade in a hole made in the rock. At the top of the screw blade seat in which a pile has to be fixed there should be a wrought-iron ring about half to three-quarters of an inch in thickness, and not less than 2 inches in width, to relieve any strain on the casting. It may be put on hot, so as to cool sufficiently tight but not strain the casting. A firm and even bearing for the pile on the socket seat is important, and it should fit accurately.
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