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  FARM MECHANICS

  by Fred D. Crawshaw and E. W. Lehmann


  PREFACE

  __________

  THIS book has been prepared to meet the increasing need for a textbook on the mechanical processes commonly taught in agricultural high schools and colleges, and in industrial schools. Many teachers of vocational agriculture who find it difficult to organize suitable projects for their students will find that the exercises in this text have been worked out to meet their needs. The book should also be widely useful as a reference and instruction book on the farm.

  The types of work covered, while primarily representing the common branches of mechanical activity required under rural conditions, are, in most cases, applicable to the requirements of the industry upon which each type has a bearing.

  Each part of the book deals exclusively and comprehensively with one particular type of work, as woodwork, cement work, forging, etc.; a fact which should contribute to its usefulness, both as a text and as a reference book. Thru further divisions into chapters and numbered topics, a greater possibility of locating, at any time, the various details and descriptions is offered.

  The treatment throughout the book is thoroughly practical. Emphasis is placed upon the proper use of tools and materials in their application to projects. The projects are selected from the standpoint of the practical application to the needs of the student. The gradation of projects within each of the parts has been kept in mind. The plan has been to treat each topic in such detail that the teacher who has a variety of mechanical work going on in his classes at one time may be largely relieved of the burden of class instruction, and can devote his energies to the needs of the individual pupil. Working drawings and specifications for many of the projects have been given. Each of these projects is analyzed into its sequential operations with numerous references to the previous projects for specific details. Many supplementary projects are provided.

  The authors are indebted to their many friends who have given freely of their material and advice. They wish particularly to acknowledge the use of material furnished by the University of Illinois, the University of Missouri, the Iowa State College, the Portland Cement Association, and of cuts furnished by several trade journals and taken from state bulletins.

  FRED D. CRAWSHAW.

  E. W. LEHMANN.
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  PART I

  WOODWORKING

  CHAPTER I

  TREES AND LUMBER

  1. Logging. The student is familiar with wood in two forms. One is logs and the other is lumber. It is not only desirable as information that you know the common trees, but it is necessary for practical purposes that you know different kinds of wood when you see them in boards.

  Timber is first “spotted” by men who go thru the forest to mark with an ax those trees which are to be cut. It is then felled (chopped or sawed down) and trimmed by having all limbs cut off. The body, or trunk, of the tree and the limbs which are large enough to be sawed into boards are cut to board lengths of twelve, fourteen, or sixteen feet, etc., forming logs. These logs are rolled, hauled or skidded into a clearing to be piled up, measured and later transported to a saw-mill.

  While in large piles in the clearing, which is an open space in the woods where the logs are said to be “banked,” they are scaled. This is measuring and estimating the number of board feet in each log. Each end of the log is measured and marked with the owner’s number.

  The banking ground is frequently near a river and on a level above that of the water in the river, so that the logs can easily be rolled down into the stream, where they are allowed to drift to some point down stream, to be collected in a bog, or set-back, near a mill, and then to be sorted and later run into the mill and sawed into lumber. In case it is not possible to transport logs in the natural way, as just described, they must be hauled by team or train to the mill.

  This description is very brief and is designed merely to give the outstanding facts in the process of felling trees and conveying them cut up to the mill. The reader is referred to Noyes’ Handwork in Wood, published by The Manual Arts Press, Peoria, Illinois, for an adequate description of this process and for a bibliography on logging.

  2. Milling. The logs are conveyed from the mill pond or yard into the mill by means of an endless chain and the “jack ladder” which is an inclined platform running from the mill into the water of the mill yard. The endless chain which runs over this inclined platform is fitted with studs which engage with the logs as they are directed toward the jack ladder by men with long spiked poles. The logs are carried end to end into the mill and there are inspected for stones which may be lodged in the bark. A flipper, controlled by steam, throws each log to the side when the operator of the machine throws a lever. The log now rolls down an inclined plane to a stop made of heavy iron which is located at the edge of the saw table. When the operator of the saw wants a log, he releases the stop. This operation permits one log to roll onto the saw table, where it is dogged, or clamped, to the table.

  The saw table moves backward and forward. With each passage of the table, a large circular, or band, saw cuts off a board. When two or three boards have been removed from the side, the log is turned completely over and a similar operation is performed on the opposite side.

  By easily-controlled machinery, the log is revolved or moved into different positions to be sawed into boards. It is sent from the saw to the edger and the cross-cut, or butting, saw on “live” rollers which revolve on a horizontal table and transmit the boards at a rate of 200 to 250 feet per minute from one place to another. Finally, the boards, now known as lumber, are transferred to a shed, where they are sorted as to size, quality and cut, and then again transferred out of doors to be piled for air-seasoning until sold for construction purposes.

  [image: image]

  FIG. 1. Methods of sawing lumber. A, slash-sawing; B, quarter-sawing.

  [image: image]

  FIG. 2. End of log, showing annual rings and medullary rays.

  Boards are usually slash-sawed, the term used for parallel sawing (A, Fig. 1). However, they are also rift-sawed or quarter-sawed, which means that the saw cut is radial, as shown in B, Fig. 1. The advantage of the radially-sawed board is that the edges rather than the sides of the fiber of the wood form the surface of the board and thereby make a more even grain and one which wears better.

  3. Tree Growth. When a tree is sawed down, the sawed end will show concentric rings (Fig. 2). Those near the center are more compact than the ones near the outside. The center portion is called heart wood: the outer portion, sap wood, because it conducts the sap which gives vitality to the tree.

  Each ring, if observed closely, will be found to be made up of two layers—one denser than the other. These are called annual rings because one pair of rings is formed each year. The dense portion of the ring is the result of winter growth, and the porous part is that formed in the spring and summer when the growth is most rapid.

  Upon closer inspection, it will be observed that these rings are crossed by radial lines running from the center to the bark. These are called medullary rays. In a sense, they help to bind the rings together. When cut at a slant, as they may be in radial- or quarter-sawing, these rays, which are very solid, will appear as light spots in the grain of the wood shown on the surface of a board. The beauty of quarter-sawed wood when polished makes certain kinds of it very desirable for interior finish and furniture construction. One of the woods which has this particular feature emphasized is oak. Other grain irregularities, such as wanes and gnarls, make attractive wood surfaces. Curly birch and bird’s-eye maple are conspicuous examples.

  4. Seasoning. One of the most important parts of the preparation of wood for construction use is its seasoning or drying. A properly-seasoned board is lighter than one not seasoned. It is stronger and is not subject to change of volume which causes checking and warping. Of the several methods of seasoning, the best is natural-air-drying, which takes from two to six years. In this process, boards are piled up with broad surfaces horizontal and separated one from another by thin strips of wood known as sticks. The boards in a particular layer are placed so that edges will not touch; hence, air is permitted to circulate throughout the pile and come in contact with all surfaces. The piles are set up a foot or more from the ground, one end being a few inches higher than the opposite one. They are covered with boards to protect the drying lumber from rain and sun.

  In order to produce lumber quickly for construction use, it is artificially seasoned or kiln-dried. This reduces the moisture of the wood to perhaps five per cent, whereas, in the natural process, ten per cent is the approximate minimum. However, kiln-dried lumber will more quickly re-absorb moisture. As most lumber nowadays is seasoned by some artificial means, it is advisable to pile it in shops as for air-seasoning. In case there is a tendency to warp, it is sometimes advisable to clamp a board to a flat surface, concave surface down, or clamp two boards together with the concave surfaces facing each other.

  Whenever a board is dressed, it is well to plane both broad surfaces, especially in the case of air-dried lumber, in order to open the pores, as It were, on both sides and thus make the exposure conditions uniform throughout. If the ordinary means of overcoming warping are not sufficient, it is sometimes possible to straighten a board by heating the convex side and, possibly, at the same time moistening the concave side. The heating can be done by laying the board on top of a furnace.

  5. Measurements and Calculations. Lumber is measured by the so-called board foot, which is one foot square and one inch thick.

  There are two satisfactory methods of calculating the number of board feet in a board or a number of boards:

  Rule 1. Multiply thickness in inches by width in inches by length in feet, and divide by 12. Example: [image: image] board feet.

  Rule 2. Multiply the thickness in inches by width in feet by length in feet. Example: [image: image] board feet.

  The possibility of cancellation in the second method makes it shorter and, consequently, preferable.

  When purchasing lumber, give the dimensions in the order of thickness, width and length, as: 8 pieces 5” x 9” x 12’.

  In quantities, lumber should be ordered as follows:

  Example 1. 1000’ Norway pine dressed two sides to 7/8”, 9” and up. This makes the minimum width 9”.

  Example 2, 1000’ White Pine S4S 7/8” x 5” x 12”. This means all boards are to be surfaced on all four surfaces and the dimensions are to be uniform, viz.; 7/8” thick by 5” wide by 12’ long.

  6. Trees. Trees are divided into two general classes known as the broadleaf, or hardwoods, and the needleleaf, or softwoods. In each of these classes, there are many varieties which are of great value in some one or more forms of construction work. Those listed below are only a few of particular significance, either because of their general use, or because of their prevalence in agricultural or industrial communities:

  BROADLEAF OR HARDWOODS

  [image: image]

  [image: image]

  [image: image]

  [image: image]

  [image: image]

  NEEDLELEAF OR SOFTWOODS

  [image: image]

  [image: image]

  [image: image]

  The trees above listed are “exogenous,” which means that they grow from the inside out. There are a few trees which are “endogenous,” or inward-growing. These are the palm, yucca and bamboo, all of which grow in southern countries, principally in the tropical region. They have little value in this country except for novelty furniture and, when shredded into cane, for chair seats, etc.


  CHAPTER II

  WOODWORKING TOOLS

  7. Classification. Practically all woodworking tools are listed below under a classification based on use (Figs. 3, 4, 5, 6 and 7). The particular use of each tool is explained in the instructions given for the several projects. It is believed that one will learn best how to use a tool by actually using it in making something of material value.

  [image: image]

  FIG. 3. a, jointer plane; b, jack plane; c, block plane; d, smooth plane; e, hand drill; f, automatic drill.

  
    
      
      
    
    
      	
Dividing Tools:

      	Planes (jack, smooth, block, jointer, rabbet, moulding, tongue and groove, router), Chisels (firmer, paring, framing, mortise), Saws (rip, crosscut, back, turning, compass, dovetail), Knife,

      Ax,

      Wedge,

      Draw-knife,

      Spoke-shave.
    

    
      	
        [image: image]

        FIG. 4. a, rip-saw; b, crosscut-saw; c, try-square; d, jig-saw; e, bevel square; f, hammer; g, auger bit; h, drill bit; i, brace and bit.

      
    

    
      	
Boring Tools:

      	Bits (auger, center, Forstner, expansive),

      Drills (single- and double-cut),

      Gimlet,

      Brad-awl,

      Reamer,

      Countersink.
    

    
      	
        [image: image]

        FIG. 5. a, gouge (inside ground); b, gouge (outside ground); c, draw-knife; d, spoke-shave; e, spoke-shave; f, turning-saw; g, compass; h, wood rasp; i, hatchet.

      
    

    
      	Chopping Tools:
      	Ax,

      Hatchet,

      Adz.
    

    
      	Scraping Tools:
      	Scraper,

      Rasp,

      Files (single-cut, blunt, flat, bastard, double-cut, taper, half-round).
    

    
      	
Pounding Tools:

      	Hammers (claw, upholsterer’s, riveting, veneering),

      Mallet,

      Nailset.
    

    
      	
        [image: image]

        FIG. 6. a, carpenter’s square; b, mallet; c, mortise gage; d, marking gage; e, nailset; f, tang chisel; g, socket chisel.

      
    

    
      	Holding Tools:
      	Bench,

      Vise,

      Saw-horse,

      Bench-hook,

      Handscrew,

      Carpenter’s clamps,

      Pliers (end-cutting, side-cutting),

      Pinchers (nippers),

      Bit-brace.
    

    
      	
Measuring and

      Marking Tools:

      	Carpenter’s square,

      Rule (two-foot, steel or scale),

      Try-square,

      Bevel square;

      Marking gage,

      Compass.
    

    
      	
        [image: image]

        FIG. 7. Woodworking bench with the tool rack.

      
    

    
      	Sharpening Tools:
      	Grindstone,

      Grinder,

      Slip stone,

      Oilstone,

      Saw-filing machine.
    

    
      	Cleaning Tools:
      	Broom,

      Brush,

      Buffer.
    

  


  CHAPTER III

  SAWS AND SAWING

  Suggested Projects:

  a) Garden marker (Fig. 8).

  b) Flower trellis (Fig. 9).

  c) Window stick (Fig. 10).

  d) Buggy axle rest (Fig. 11).

  e) Peck crate (Figs. 12, 13, 14).

  [image: image]

  FIG. 8. Garden marker.

  [image: image]

  FIG. 9. Flower trellis.

  [image: image]

  FIG. 10. Window stick.

  8. Saws Used. The tools emphasized in this group are the crosscut-saw and rip-saw. Auxiliary tools are the hammer, brace and bit, bevel square, try-square and marking gage.

  While there are many saws which constitute a complete equipment, as indicated in the classification of woodworking tools (Sec. 7), there are three only which are used generally—the crosscut-, rip- and back-saws.

  9. Rip-saws. The formation of the teeth on a rip-saw is shown in Fig. 15. This saw cuts with the grain and, consequently, cuts off the ends of the wood fiber (Fig. 16). The teeth, filed squarely across the saw-blade, form a series of chisels. Alternate teeth are set to one side of the blade, one series being set one way and the alternate series the other way (Fig. 15). The saw-blade is thus made thicker on the tooth edge of the blade than elsewhere, permitting the saw to pass thru the wood without binding while it makes its cut, or “kerf.”

  [image: image]

  FIG.11. Buggy axle rest.

  [image: image]

  FIG. 12. Peck crate.

  [image: image]

  FIG. 13. End of peck crate.

  [image: image]

  FIG. 14. Bottom of peck crate.

  The back-saw is a combination of the rip and crosscut in tooth formation, and is used for cutting either with or across the grain, particularly where fine sawing is required, as in the making of joints.

  [image: image]

  FIG. 15. Shape of ripsaw teeth.

  [image: image]

  FIG. 16. Position of ripsaw in action.

  10. Crosscut-saws. The teeth of a crosscut-saw are filed on both the front and back edges at an angle with the surface of the saw-blade (Fig. 17). This saw cuts across the grain, and does its work as it makes its forward stroke. The saw is “set” by pushing all teeth outward from the sides which are filed. This results, as in the case of the rip-saw, in forming two series of teeth, those of one series being pushed toward one side of the blade, and those of the other in the opposite direction (Fig. 17).

  [image: image]

  FIG. 17. Shape of crosscut-saw teeth.

  Working Instructions for Flower Trellis.

  Stock: 1 piece, 1” x 5″ x 32”.

  Soft, straight-grained wood. (Drawing, Fig. 9.)

  11. Rip-sawing. The chief tool exercise in this project is rip-sawing. It is more difficult to make a series of parallel rip-saw cuts than to make an individual one. In this project, the cuts must be made with great care, that one fan strip may not be weakened more than another. The guide lines must be followed accurately.

  There is a possible element of difficulty in sawing each edge of the trellis stock to a taper. The saw must run at an angle with the grain. The piece should be placed in the vise with the end that goes in the ground at the top, and the taper line to be followed by the saw must be in a vertical position (Fig. 18). The saw should run just outside the line in the waste stock.

  [image: image]

  FIG. 18. Correct position when using rip-saw

  12. Squaring and Measuring for Length. Select the best surface (1) and the best edge (2), as in Fig. 19. With the try-square blade on one face, called the face side, and its beam on one edge, called the joint edge, square a line across the face side near one end (Fig. 19).

  With the beam of the try-square on the face side and the blade on the joint edge, run the try-square with the left hand toward the end of the line squared across the face side until the blade touches the blade of the knife held in the right hand, the point of the knife-blade being on the end of this squared line. With the try-square in this position, square a line across the joint edge (Fig. 20).

  Measure the board for length from the squared line on the face side and mark a point with the end of the knife-blade (Fig. 21). Using the try-square as just described and holding the end of the knife-blade in this point, bring the square up to the knife, square a line across the face side, and then, as on the first end, across the joint edge. The board is now marked for length (Fig. 22).

  [image: image]

  FIG. 19. Position of try-square when squaring face side.

  [image: image]

  FIG. 20. Position of try-square when squaring edge.

  [image: image]

  FIG. 21. Marking for length.

  [image: image]

  FIG. 22. Board marked for length.

  13. Gaging for Width. Gage two lines on the face side—one 3-1/2” and the other 4” from the joint edge.

  Set the marking gage so that the width of the board is indicated by the distance from the marker to the stop (Fig. 23). This distance should be measured with a ruler before using the gage (Fig. 24). Inspect the marker before setting the gage to see that it protrudes from the beam of the gage about 1/32” and that it is filed to a knife edge parallel to the surface of the stop (Fig. 25).

  [image: image]

  FIG. 23. Setting the marking gage.

  [image: image]

  FIG. 24. Testing gage with rule.

  Hold the gage on the face side of the wood with the head against the joint edge (Fig. 26), and run the gage from the end of the wood nearest you to the far end, which, in the case of a long piece, may be rested on the bench (Fig. 27). The relative position of the gage and the wood is shown in Fig. 28.

  [image: image]

  FIG. 25. Correct shape of point of marking gage.

  [image: image]

  FIG. 26. Position of gage when marking on wide boards.

  Do not roll the gage as it is pushed over the surface of the wood, as this will make the marker run too deeply into the wood.

  The board is now marked for width (3-1/2”), with another mark to guide the rip-saw in its first cut, and to provide a 1/2” strip along the edge of the board to be used in fastening the fan strips on the end of the trellis (Fig. 29).

  14. Marking Fan Strips. Lay off six points on the fan end of the board, 1/2” apart. Do this by laying the graduated edge of the ruler across the end of the board on the face side, with the end of the ruler against the joint edge and the graduated edge on the squared knife line, and making a point with a sharp pencil at each 1/2” graduation mark on the ruler (Fig. 30).

  [image: image]

  FIG. 27. Correct method of holding gage and stock.

  [image: image]

  FIG. 28. The correct angle for position of gage.

  With a straight edge, connect each one of these points with the center point of the 3-1/2” strip on the other end of the board. The outside lines only need be drawn the full length.

  [image: image]

  FIG. 29. The board after gage lines have been drawn.

  [image: image]

  FIG. 30. Measuring for fan strips.

  All others should be drawn a distance equal to the depth of the saw cuts for the fan strips (Fig. 31). The bottom of these cuts should be located by a squared pencil line across the face side of the board, as should the position of the center line of each of the bolt holes (Fig. 32).

  15. Boring Holes. Place the board edge up in the vise. With a 5/16” auger-bit in the bit-brace, stand squarely before the board, placed horizontally edgewise in bench vise, with spur of bit on center for one of the holes to be bored for bolts and with bit in a vertical position (Fig. 33). This position may be tested by the use of the try-square (Fig. 34). With left hand on knob and right hand grasping the handle, turn the handle clockwise until about one-half of the hole is bored. Repeat this operation in boring the second hole. Reverse the board in the vise and bore the second half of each hole. Great care must be taken to make all borings straight to secure holes without shoulders near the center.

  [image: image]

  FIG. 31. Laying out rip-saw cuts.

  [image: image]

  FIG. 32. The board marked for bolt holes.

  16. Sawing Ends. The saw works at an angle to the surface of the board (Fig. 35). The strokes are taken the length of the saw without exerting more pressure than to guide the saw. The squared line on the face side should be touched by the saw as it goes across the surface (Fig. 35). The squared line on the joint edge should be touched by the saw as it finishes its cut thru the board. In a similar manner saw to the squared lines on the other end of the board.

  When sawing, place the board on the top of wooden horse with its end projecting over the end of the horse and with face side up and joint edge toward operator (Fig. 36.) Hold the stock with left knee and left hand, allowing thumb of left hand to guide the saw when beginning the cut. The first stroke should be upward. Very little pressure is used in downward strokes, and none in upward strokes.

  17. Ripping Off One-half-Inch Strip. Place the board with long dimension vertical in the vise. Have the gage lines 3-1/2” and 4” from the joint edge beyond the end of the bench (Fig. 37). Stand squarely in front of the board with right hand grasping the handle of the rip-saw (Fig. 18), allowing the index finger to rest on the side of the handle. Grasp the upper left-hand corner of the board with the thumb and the first two fingers of the left hand, stand in a bracing position, and place the saw on the upper end of the board in a position to draw it toward you. Pull the saw slightly downward without pressure and guide it against the thumb of the left hand. Make the stroke approximately the length of the saw blade. In a similar manner push the saw from you, slightly upward. Continue this backward and forward motion, gradually bringing the saw to a horizontal position, or nearly at right angles with the surface of the board. The saw should always be cutting so that the angle formed between the cutting edge and the board on the operator’s side is less than 90 degrees. In this manner saw on the outside of the vertical gage lines on the left (Fig. 37) in sawing to the 3-1/2” and 4” gage lines.

  [image: image]

  FIG. 33. Correct method of using auger bit.

  [image: image]

  FIG. 35. Position of crosscut-saw when cutting.

  [image: image]

  FIG. 34. Testing for squareness when boring.

  [image: image]

  FIG. 36. Correct position of operator using a crosscut-saw.

  [image: image]

  FIG. 37. Stock put in vise for rip-sawing.

  [image: image]

  FIG. 38. Rip-sawing at an angle over the grain.

  18. Ripping Tapered Edges. Place the board vertically in the vise with fan end downward and marked surface toward the front. One of the lines indicating a tapered edge of the trellis must be vertical (Fig. 38). Saw to this line in waste stock, leaving a sufficient amount of stock to plane finished edge on the board. Reset the board in the vise so that the second line making a tapered edge is vertical. Saw to this line as to the first one.

  19. Ripping for Fan Strip. Place the board vertically in the vise and carefully saw on each line, marking the dividing line between two fan strips so that one-half of the kerf is taken on each side of the line. The end of each of these cuts must be square with the surface of the board, and must be exactly on the pencil line which limits these cuts.

  All sawing on the board is now completed. Plane the two tapered edges and the back of the board.

  [image: image]

  FIG. 39. Nailing the trellis.

  To secure a definite thickness, the board may be gaged for thickness on finished tapered edges before the back of the board is planed.

  Insert a stove bolt in each of the holes bored, and fasten in position with a washer under both the head of the bolt and the nut.

  Plane the strip which was first sawed from the edge of the board. Saw off 12-1/2” of it, being certain that each end is square. With try-square and sharp pencil, mark a center cross-line on one edge of the strip. This line locates the center position for the end of the middle fan strip. Similarly on this supporting strip locate the center position for each of the other fan strips. With this line at the center of the middle fan strip and with trellis in natural position in the vise, nail the strip to this middle fan strip at the center of its end with two 1” brads, each about 3/16” from the outer surface of the trellis (Fig. 39).

  Carefully bend each of the outside fan strips to its proper position, and fasten it with two brads as in the case of the middle fan strip. In like manner, fasten each of the other strips. This work must be done with great care to avoid splitting either the supporting or any one of the fan strips. A wise precaution against such an accident is to bore holes with a brad-awl for each of the nail holes.

  Supplementary Instructions.

  20. The Buggy Axle Rest and the Measuring Crate require the use of tools not described in instructions for the flower trellis.
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  FIG. 40. Bevel square used with a protractor.

  [image: image]

  FIG. 41. Bevel square used in geometric construction.

  21. The Bevel Square, which is used to lay off the angles of the ends of the braces in the buggy axle rest, is shown in Fig. 4. It has an adjustable blade. It may be set by placing it upon a protractor, as shown in Fig. 40, or for the more common angles, it may be set on the edge of a board with a geometrical construction made near this edge with compass and straight-edge, as shown in Fig. 41. The angle of 45 degrees is easily secured by placing the edge of the bevel-square blade thru two equal graduations on the sides of a carpenter square, as shown in Fig. 42. A bevel angle should be laid off with a bevel-square, much as a right angle is with a try-square.
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  FIG. 42. Setting bevel square to an angle of 45°.
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  FIG. 43. Laying out with bevel square.

  Each end of the brace in the buggy axle rest should be completely defined by making bevel-square lines on edges and try-square lines on broad surfaces (Fig. 43).

  22. Nailing. The nailing exercise is the principal one in the construction of the measuring crate, aside from the use of the try-square and crosscut-saw, as it is assumed that lath or strips dressed to dimensions will be used as stock.

  The hammer should be grasped in the right hand near the end of the handle and swung freely from the elbow in a vertical plane with but slight wrist and shoulder movement. The thumb and finger of the left hand should hold the nail (Fig. 44).
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  FIG. 44. Proper use of hammer.

  Where a good many operations are repeated, it is often well to use a form, or jig, to secure uniform results and to avoid waste of time in unnecessary preliminaries in making each individual operation.
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  FIG. 45. Jig for nailing.

  Fig. 45 shows jig which might be used in locating and driving nails when fastening crate strips on corners. The holes are sufficiently large so that when the jig is placed over the end of a crate strip in position to nail, and the nail is driven thru the jig hole, the jig may be lifted off, the head of the nail being smaller than the hole in the jig.


  CHAPTER IV

  PLANES AND PLANING

  Suggested Projects:

  a) Scouring board for kitchen (Fig. 46),

  b) Bread-cutting board (Fig. 47).

  c) Bulletin board to hang on wall (Fig. 48).

  d) Bill board for filing meat and grocery bills (Fig. 49).

  e) Swing board (Fig. 50).

  f) Rope wind (Fig. 51).
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  FIG. 46. Scouring board

  [image: image]

  The tool chiefly emphasized in this group of projects is the plane. Other tools needed are the try-square, ruler, marking gage, crosscut-saw, rip-saw and, for some of the projects, the hammer or bit and bit-brace.

  23. The Plane. There are four principal planes used in a woodworker’s kit. They are the jointer, jack, smooth and block. It is not necessary to have all of these in order to do satisfactory work. The jack plane (Fig. 52) shows the plane and its parts.
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  FIG. 47. Bread-cutting board.
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  FIG. 48. Bulletin board.
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  FIG. 49. Bill board.

  24. Care of the Plane. The plane-iron must be kept sharp. Grind it when it is very dull or nicked; otherwise, whet it on an oilstone. Fig. 53 gives the position of the plane-iron on a grindstone as held by the operator. Fig. 54 shows the position of the plane-iron on the oilstone as held by the operator.
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  FIG. 50. Swing board.
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  FIG. 51. Rope wind.

  25. Grinding the Plane-Iron. To grind the plane-iron, hold it steady and at such an angle that the proper bevel will be secured. Move it back and forth sideways to account for any unevenness in the stone, but do not raise or lower it.

  26. Whetting the Plane-Iron. To whet the plane-iron, hold it so that the bevel formed by the grindstone will be in contact with the oilstone. Use a circular motion in whetting (Fig. 54). Finally, raise the hands, slightly continuing this motion. This will tend to create a whetted bevel made slightly at an angle with the ground bevel (Fig. 55). The plane-iron should be held in this position for a few moments only, when it may be reversed, laid flat on the top of the stone and given a few circular strokes (Fig. 56).
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  FIG. 52. Parts of jack plane:

  1A Double plane-iron.

  1   Single plane-iron.

  2   Plane-iron cap.

  3   Cap screw.

  4   Lever cap.

  5   Lever cap screw

  6   Frog, complete.

  7   “Y” adjusting lever.

  8   Adjusting nut.

  9   Lateral adj. lever.

  10 Frog screw.

  11 Plane handle.

  12 Plane knob.

  13 Handle bolt & nut.

  14 Knob bolt & nut.

  15 Plane handle screw.

  16 Plane bottom.

  46 Frog adj. screw.

  [image: image]

  FIG. 53. Position of plane-iron on the grindstone.
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  FIG. 54. Position of plane-iron on the oilstone.

  [image: image]

  FIG. 55. Difference in angles for grinding and for whetting.
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  FIG. 56. Whetting the face side of plane-iron.
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  FIG. 57. Shape of cutting edge for general use.
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  FIG. 58. Shape of cutting edge for jack plane.

  The irons for all planes except the jack should be ground at right angles with the edge, with the corners rounded (Fig. 57).

  The plane-iron for the jack plane, if used principally as a roughing plane, should be ground rounding on the edge as in Fig. 58. When used as the only plane in a kit, it should be ground very slightly rounding, if at all. The angle for grinding, except when a plane is used exclusively for very hard wood, should be approximately 20 degrees. The whetted bevel should make approximately 5 degrees with the ground bevel (Fig. 55).
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  FIG. 59. Correct way of holding the plane.

  27. Care of Plane. In order to protect the edge of the plane-iron, lay the plane on its side when not in use. Fig. 7 shows the plane and other tools in position on a carpenter’s bench, which is a very satisfactory kind to use on the farm.

  28. Use of the Plane. To use a plane, the operator stands in front of the bench in a bracing position, the left foot in front of the right and the body turned slightly toward the bench.

  Note that the handle of the plane is grasped with the right hand, with the fingers and thumb wrapped about the handle. The palm of the left hand is placed on the knob of the plane (Fig. 59).
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  FIG. 60. Planing a wide board.

  The plane is placed upon the board so that its bottom is in contact with the surface to be planed. The left hand presses the plane downward, and the right hand pushes it forward. When the plane bottom is fully in contact with the wood, both hands exert an equal pressure. As the plane projects over the end of the board in completing its stroke, the right hand exerts the pressure and the left hand merely serves to hold and guide the plane.

  It is customary in planing a surface to begin the planing at the edge nearest the operator, and to finish at the opposite edge. However, if the board is warped or twisted, shavings must first be taken from the high surfaces to establish a flat and true surface. Then the finishing shavings should be taken as suggested.

  Working Instructions for Swing Board:

  Stock: 1 piece, 1” X 6” X 16”.

  29. Face Side. Place the board flat upon the top of the bench with one end against the bench stop (Fig. 60). With the plane set to take a light shaving, proceed to surface the stock, as explained in Sec. 28. The planed surface should be tested with the blade of a try-square or other straight-edge, placed in several positions. When testing, place the blade of the try-square across the surface at different points. The amount of light shown between the board and the try-square blade will indicate the low places in the surface. Continue planing either by taking regular shavings across the board or by planing high places only until the straight-edge test shows approximately the same amount of light for all positions of the try-square. Mark this surface 1.

  30. Joint Edge. Place the board in the vise with one edge up. Plane this edge until it tests straight lengthwise by the straight-edge test, and straight and at right angles with the face surface by using the try-square, as shown in Fig. 61. The try-square should be placed on the edge at several points, always having the beam of the square against the face side. When edge tests are satisfactory, mark the planed edge 2.
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  FIG. 61. Testing edge with try-square.

  31. Second Edge. Set the marking gage and gage for width of the board, using the method described in Sec. 13.

  Plane the second edge of the board as you did the joint edge. Test frequently with the try-square, and keep the amount of wood to be planed off the same in thickness the entire length of the board. Remember, when the gage line is reached, planing must stop and the edge must be straight and square with the face side.

  32. Second Surface. From the face side, gage the thickness of the board on both planed edges. Plane the second surface as you planed the first, testing frequently for straight-ness in width and length so that the surface will be true when the gage lines are reached.

  33. First End. Place the board vertically in the vise. First from one edge and then the other, never allowing the plane to take a shaving completely across the end, plane the upper end of the board square with the face side and the joint edge (Fig. 62).

  34. Second End. Measure the board for length, and square across the face side and joint edge with knife and try-square. (See Sec. 12 for instructions on sawing and squaring.) Plane the second end according to the directions for planing the first end.
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  FIG. 62. Planing the end.

  Note: The face side, joint edge and first end are surfaces from which all measurements must be taken in securing the dimensions of a board or in making surface measurements.
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  FIG. 63. Layout for boring.
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  FIG. 64. Lines for rip-sawing.

  35. Boring Holes for Rope. With marking gage, make a short, light center line on face side of board from each end thru a point 3’ from each end (Fig. 63). By the use of the try-square and knife, cross each of these center lines with a short knife line at right angles to the joint edge (Fig. 64).

  With 3/4” auger-bit and brace, bore the two holes for the rope, as shown in Fig. 65. A piece of board must be placed on the back of the swing board, opposite the auger-bit, to prevent splintering the fibers of the wood in the swing board, or, the stock must be reversed in the vise as soon as the spur protrudes on the back side of the swing board so that the hole may be finished from the opposite side.
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  FIG. 65. Boring on broad side of stock

  [image: image]

  FIG. 66. Position of board for rip-sawing.

  36. Sawing End Notches. On each end, measure 1” in each direction of the center lines, square across the ends at these points and on the face side join the end of each of these lines with the corresponding side of the hole, to form tangents (Fig. 66).
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  FIG. 67. Sandpapering.

  Place the board in the vise so that one of these lines is in a vertical position (Fig. 66).

  As previously instructed, saw to this line in waste stock with a rip-saw.

  Sandpaper used over a block and run lengthwise of the grain may be used to smooth surfaces of the swing board and round edges slightly (Fig. 67).

  Supplementary Instructions:

  The “Working Instructions” for the swing board includes practically all those necessary for any one of the suggested projects in this group. However, in the bulletin board and bill board, the following suggestions should be made:

  In cutting off the corners on each of these projects, you should work from the center line shown in Fig. 68. By measuring on each side of this line, one will be sure to make the end symmetrical. The lines drawn to show where the corners are to be cut should be drawn on the face side and from each end of these a line should be squared across the joint edge or end of board (Fig. 68).
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  FIG. 68. Layout for corner cuts.
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  FIG. 69. Use of hand drill.

  To saw each of these lines, put board in vise so that line is in vertical position.

  To insert bill-board stake at any particular point on the front of the board, drill or bore a hole slightly smaller than a ten-penny finishing nail thru the board from the front side, as suggested (Fig. 69). If a hand drill is not available, use bit and brace (Fig. 4).
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  FIG. 70. Clothe spin which may be used with bulletin board.

  From the back side of the board, drive thru the hole a ten-penny finishing nail and set the head under the surface of the board by the use of a nailset or second nail.

  The bulletin board may be equipped either with a spring clip, as shown in Fig. 48, or with clothes pin (Fig. 70).


  CHAPTER V

  ESTIMATING MATERIALS; CONSTRUCTING AN ASSEMBLY PROBLEM

  Suggested Projects:

  a) Wash bench (Fig. 71).

  b) Chicken coop (Fig. 72).

  c) Feed bin or wood-box (Fig. 73).

  d) Shipping crate (Fig. 74).

  e) Flower box (Fig. 75).
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  FIG. 71. Wash bench.
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  FIG. 72. Chicken coop.
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  FIG. 73. Feed bin or wood box.
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  FIG. 74. Shipping crate.

  This group of projects does not require the use of tools not already described. It represents, however, a type of project slightly different from any of those included in former groups. The projects in this group are larger and generally include more distinct parts requiring the use of more and larger stock. In a sense, they represent a type of work which is neither carpentry on the one hand nor bench woodwork on the other; they combine the elements of both.
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  FIG. 75. Flower box.

  37. Calculations of Stock. In Sec. 5, rules are given for finding the number of board feet in one or more boards. It is essential that we know how to apply this rule, both to estimate the cost of a project and actually to determine the amount of material that has gone into it. It is equally important to form a judgment of what stock to select before a project is chosen. For example, small pieces of wood may sometimes be used up for the smaller parts of a project, while boards from which pieces for the project may be cut can be selected carefully with a view to wasting as little material as possible.

  Think carefully of the means of getting out stock, both to save material and to save time. Be as systematic about your work as possible. When a tool is set for a particular dimension or use, do all that you can with it, not only on one board, but on all which are to have similar work done upon them. Plan ahead so that you know exactly what you should do next, and how you will proceed from step to step. Think thru a problem before you begin construction. If you need to make changes, you can do so better, having once thought out one solution. Whenever possible, make a complete working drawing of the project with dimensions and notes.

  Working Instructions for Chicken Coop:

  Instructions are given below for making the chicken coop. Use strips of wood, if they can be found, for the slats in the front, and select boards for the roof and back as nearly as possible the desired width. For such a project as this, use old material if available rather than new. Old fence boards are satisfactory for the back.

  38. Roof Boards. Secure lumber free from knots which will cut economically to make the roof boards. Example: Two boards, each 9” wide, or one 12” and the other 6” wide, the latter a fence board, possibly. Test the ends of boards for squareness. Use a carpenter’s square for this, and in case an end needs to be sawed square, follow the usual method of squaring and sawing, substituting the carpenter’s square for the try-square. If two boards are used, find the center in length of each one. Square across thru the center points and saw on lines. Place one 12” and one 6” board, or the two 9” boards edge to edge with ends flush. Nail a 2” or 3’ strip 1/2” from one end of the pair of boards (Fig. 76), and another 3’ strip flush with the opposite end (Fig. 77).

  [image: image]

  FIG. 76. First cross cleat in place.
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  FIG. 77. Second cross cleat in place.

  Place the remaining two boards together in a similar manner and fasten at one end only with a strip placed 1/2” from the end.

  Nail the unfastened end of one pair to the end of the other pair which has the strip attached flush with the end (Fig. 78). This joint forms the ridge of the roof of the coop. The cleat should be on the under side, and nails should enter it as well as the ends of the boards to which it is fastened when the two pairs of boards are nailed together at the ridge.
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  FIG. 78. Roof sections nailed together.
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  FIG. 79. Attaching side slats.

  39. Fastening Front Strips. Place the roof edgewise on the ground and fasten the lower ends together with a 4” or 6” strip of siding to form the lower front board of the coop (Fig. 79). The lower edge of this board should be high enough to permit the coop to set off the ground at least 1-1/2”. A pan of water can then be placed under it and be held by it when the coop is in use. Before fastening the lower front board in place, set a bevel-square to 45 degrees. Mark and saw the ends of the board to come flush with the outside surfaces of the roof boards. A miter box may be used to saw the ends of this board and other boards to be fastened on the front and back (Fig. 80). Stock for remaining cleats may be sawed by using the method of laying out and sawing, as shown in Fig. 81.
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  FIG. 80. Miter box.

  In a similar manner, mark, saw and nail the remaining front strips which may be laths or narrow strips of wood. A space of from 1” to 1-1/2” should be left between adjacent strips, all of which should be parallel. The space can easily be determined by the use of a gage made as shown in Fig. 82.
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  FIG. 81. Method of laying out strips.
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  FIG. 82. Gage for spacing slats.

  40. Fastening Back Boards. Turn the coop over, cut and fasten the back boards, beginning at the bottom. Alternate boards should be reversed in order to save lumber by taking advantage of the end cut made at 45 degrees (Fig. 81).

  41. Trimming. Place the coop on the floor in its natural position. If it does not set squarely on all bottom edges, plane those which are too low until all surfaces rest on the floor. In case the ends of the front or back boards project over the surface of the roof boards, they should be planed flush with these boards.

  42. Checking Estimate. Measure carefully all stock used, and determine the number of board feet of lumber in the project. Compare this amount with the original estimate. If this and the planning at the beginning of a project are both done whenever a project is constructed, you will gain in efficiency in making close estimates and in planning to save both material and time.


  CHAPTER VI

  CHISELING; MAKING COMMON FRAMING JOINTS

  Suggested Projects:

  a) Milk stool (Fig. 83).

  b) Combination milk stool and pail rest (Fig. 84).

  c) Harness rack (Fig. 85).

  d) Harness clamp (Fig. 86).

  e) Seed tester (Fig. 87).

  f) Saw horse (Fig. 88).
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  FIG. 83. Milk stool.
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  FIG. 84. Combination milk stool and pail rest.
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  FIG. 85. Harness rack.
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  FIG. 86. Harness clamp.
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  FIG. 87. Seed tester.
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  FIG. 88. Saw horse.

  43. Tools. The tools emphasized in this group are the different kinds of chisels. (See Classification, page 29.) Auxiliary tools described are the double gage, mallet, and nailset.
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  FIG. 89. Socket chisel.
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  FIG. 90. Tang chisel.

  44. Preliminary Instruction. For carpentry work, a heavy chisel is required, one in which the handle fits into a socket in the chisel blade, called the socket chisel (Fig. 89). For ordinary use, however, even though the handle of the chisel will be struck with a mallet occasionally, but lightly, a chisel with a spike on the end of it (a “tang”) which fits into the handle is used (Fig. 90).
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  FIG. 91. Paring with chisel.

  The work a chisel does is divided into two classes, depending upon the relation of the direction of cutting and the grain of the wood cut. When the chisel cuts with the grain (Fig. 91), it is said to pare off a shaving, and the process is called paring. When a chisel cuts across the grain, whether abruptly or at a sharp angle with the wood fiber, it is said to be cutting crosswise, and the process is called cross-chiseling (Fig. 92). In case one cuts across the grain in a vertical position, the process is called vertical chiseling. It is in cross or vertical chiseling that the mallet is much used to force the chisel across the grain. Such work is illustrated by the cutting of joints such as the tenon and mortise joint, in which the mortise is chiseled out.

  A chisel is ground and whetted in the manner described for sharpening a plane-iron (Sec. 26).

  Working Instructions for Seed Tester:

  Stock: Four 1” x 3-1/2” x 6” hard pine S2S.

  Four 1” x 6-1/4” x 6” matched flooring S2S.

  Six-penny (6d) nails and 1-1/2” brads.

  45. Purpose of Seed Tester. The following instructions are for the seed tester, or germinating box, which is used to test the fertility of seeds. As the soil must be moist for this purpose, the box must be made strong to withstand the effect of the moisture, which has a tendency to open up joints and change the shape of boards by warping or winding.

  It is for this reason that the corners of the box are made with a lock joint, and that the tongues of the joint are glued and nailed together (Figs. 87 and 93).
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  FIG. 92. Chiseling across the grain.

  The upper surface of the soil is blocked off into squares that each one may be used for an individual seed or a group of seeds. These squares are determined by a cord strung between the opposite sides of the box (Fig. 87).

  46. Rough Cutting. If necessary, rip the pieces for the sides of the box from a board, and square and saw each to the required length. Plane each board to width (3-1/2”) and thickness (3/4”).
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  FIG. 93. Corner joint for seed tester.
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  FIG. 94. First step in laying out joint.

  47. Laying Out. On the face side of each board, which should become the inside surface of a side of the box, square a knife line 1” from each end, or a distance equal to the thickness of the stock. Continue this as a fine pencil line around the piece.
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  FIG. 95. Second step.
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  FIG. 96. Waste wood marked for removal.

  From the joint edge, which should become the upper edge of a side of the box, gage consecutively on the end and on both surfaces of each end of each board a line 3/4” from the joint edge to form the first dovetail line (Fig. 94). Reset the gage to 1-3/8” (3/4” 5/8”), and in a similar manner gage the second dovetail line on each end of each piece (Fig. 95). Continue this process of gaging, adding 3/4” and 5/8” alternately until all cuts are indicated. On the end of each board, mark with a pencil the parts of the joint to be removed (Fig. 96).

  48. Sawing. Saw with the rip-saw to each line in the stock to be removed. Saw with a crosscut-saw to the shoulders, those corners to be removed (Fig. 97).

  49. Chiseling Joints. Lay each board flat on a wooden surface and chisel out remaining parts of joint to be removed. The chisel should be held at an angle, and the first cut should be made near, but not on the shoulder line (Fig. 98). The last cut should be made by holding the edge of the chisel on this line, perpendicular with the surface of the board, the depth of the cut being about one-half the thickness of the board (Fig. 99). Reverse the board, again place the edge of the chisel on the line, and gently tap the chisel with mallet, or push it with right hand thru to meet the opposite cut already formed. This must be done with great care not to under-cut the joint to any appreciable extent.
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  FIG. 97. Sawing the joints.
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  FIG. 98. Chiseling dove tails.

  The sides of the tongues formed by the rip-saw cuts should not be touched with a chisel unless the saw has not cut to the gage lines. In this case, the chisel should be used to pare off this superfluous stock (Fig. 91).

  50. Fastening Corners. Drive a 1-1/2” brad thru each projecting piece of the joint, as shown in Fig. 100. Before driving the nails in the corners, cover each sliding surface of each joint with cold or hot glue.
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  FIG. 99. Finishing the chisel cut.

  51. Nailing Bottom. The bottom boards may be nailed onto the lower edges of the sides of the box with six-penny common nails (Fig. 101). Each bottom board should be squared and sawed to length before it is nailed in place.

  A more satisfactory box in appearance and in strength, but one more difficult to make, would have the bottom set inside of the sides of the box and nailed from the outside. Such a bottom would be completely fitted and set in place at one time (Fig. 102).
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  FIG. 100. Position of nails in joints.

  52. Marking Edges. With pencil and ruler, divide the length of the inside of each side of the box into equal spaces—1”, 1-1/2” or 2”—depending upon the distance the strings on the top of the box are to be separated.
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  FIG. 101. Method of attaching the bottom.
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  FIG. 102. The bottom fitted inside of side pieces.

  Square a light pencil line across the upper edge of each board at the points located, and place at the center of each of these lines a 1-1/2” brad (Fig. 103). The brad should be driven into the wood to allow the head to project 1/4” above the surface of the wood. Continue the process until all brads are driven in place.
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  FIG. 103. Location of nails for stringing.

  String the cord continuously back and forth between the opposite sides of the box, the cord running between one pair of sides to be at right angles with that strung between the sides of the other pair.

  53. Supplementary Instructions. In the instructions for the seed tester, two operations in which the chisel is a principal tool are not fully described, viz.—(a) paring a broad surface and (b) cutting a mortise. Examples of the former are found in the body of the saw horse, where are-cess for the leg is formed, or in the upright of the harness clamp, where supporting surfaces for the barrel staves are formed; while the latter is used in working out and cutting a mortise and tenon for the joint in the milking stool.
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  FIG. 104. Making the joints for saw horse.
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  FIG. 105. Method of chiseling joints.
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  FIG. 106. Layout of joint for milking stool.

  54. Special Operations. After the recess for the saw horse leg is laid out in the body of the saw horse, and the shoulders are cut with a crosscut-saw (Fig. 104), the waste stock must be removed. Fig. 105 shows how the chisel is used in taking paring cuts. The waste stock being removed, the surface is finally tested with a try-square blade used as a straight-edge to determine when the surface is perfectly true.

  To lay off the tenon on the top of the upright piece in the milking stool, the try-square and single- or double-marking gage should be used and lines drawn, as indicated in Fig. 106.

  Parallel lines can be made at one time with the double gage (Fig. 107). The cross-hatched part of Fig. 106 represents the end of the tenon. Saw to lines a with crosscut-saw in waste stock. Saw to lines b in waste stock with rip-saw.

  Fig. 108 shows the joint for the milking stool with the rectangle representing the mortise made up of lines marked b, corresponding to similarly-lettered lines on top of upright. The long lines of this rectangular hole should be made on both top and bottom of board with the marking gage, the short lines with knife and try-square. The extension of the short lines marked b about the edge of the board suggests how the try-square will be used to secure lines on the under side of the board corresponding to those on the top side.
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  FIG. 107. Gaging joint for milking stool.
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  FIG. 108. The joint completed.
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  FIG. 109. Boring out the mortise.

  The mortise should be bored out by the process illustrated in Fig. 109, the ends of the mortise chiseled as described in Sec. 49, and the sides of the mortise pared out as described in Sec. 44.


  CHAPTER VII

  USE OF MODELING OR FORMING TOOLS; SHAPING IRREGULAR FORMS

  Suggested Projects:

  a) Hammer handle (Fig. 110).

  b) Hatchet handle (Fig. 111).

  c) Neckyoke (Fig. 112).

  d) Singletree (Fig. 113).

  e) Shoulder carrier (Fig. 114).
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  FIG. 110. Hammer handle.
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  FIG. 111. Hatchet handle.
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  FIG. 112. Neckyoke.
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  FIG. 113. Singletree.
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  FIG. 114. Shoulder carrier.

  55. Modeling Tools. Under the classification of tools (Sec. 7), are listed those in common use. Among these, but not under a single heading, are those which are used principally for fashioning irregular surfaces. In such a group are found the spoke-shave, the draw-knife and similar tools; the hatchet, ax and adz, and also such miscellaneous tools as the turning-saw, woodrasp and gage (Fig. 5).

  Perhaps in no place where woodworking hand tools are in common use are the modeling tools more generally used than on the farm, with the possible exception of the cooper shop. The cutting edge of any one of these tools, except the turning-saw and file, is, in form and use, both a chisel and a knife, yet none of them are used either as the chisel or knife.

  Both the draw-knife and the spoke-shave (Fig. 5) are chisels with a handle at either end of the cutting edge. In the case of the spoke-shave, the thickness of the shaving is controlled by a gage in an opening in the shoe or bed-plate of the spoke-shave. There is also similarity in construction between this tool and the plane.

  On the other hand, the hatchet, ax and adz are chisels, but controlled differently from either the chisel or the spoke-shave and draw-knife. The descriptive matter under heading, “Working Instructions.” in the following pages, suggests the use of each of these tools, and should be studied carefully in connection with the illustrations.

  The instructions given are for making the hatchet handle. This project includes the principal modeling exercises for the majority of the forming tools herein listed.

  Working Instructions for Hatchet Handle:

  56. Squaring the Stock—Laying Out. Plane stock to over all dimensions, 3/4” x 1-1/2” x 14”.

  On the face side, sketch the outline of the handle, as shown in Fig. 115. Taper the front end of the handle to 1/2” thickness on the end, beginning the taper at a point 4” from this end, as shown in the edge view of the mechanical drawing of the handle.

  57. Using the Turning-saw. Place the stock upright in the vise, one-half its length being above the vise. Stand in front of the vise in position to saw (Fig. 115).

  Grasp the turning-saw in hands, as shown in Fig. 115, the teeth pointing toward the operator. Move the saw away from you to start the saw cut, or kerf; then toward you without downward pressure, until the saw blade has begun to cut. Continue to move the saw backward and forward the approximate length of the saw blade, holding the frame vertically except when necessary to vary from this position in order not to have the frame strike the stock. Gradually turn the right hand as forward strokes are made to direct the saw blade on the curve.
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  FIG. 115. Correct use of turning saw.

  Where possible, the saw cut should be taken over the grain. However, unless the saw can be removed from stock and started in a new place without much difficulty, it is best to complete a saw cut regardless of relation of wood fiber to saw cut. Continue work with the turning-saw until the complete outline of the handle is sawed out.

  58. Use of the Spoke-shave. Place the stock in vise, as illustrated in Fig. 116. Stand at end of vise, bending slightly over stock with spoke-shave grasped firmly, but not rigidly, in both hands. Draw or push it over the grain, holding the blade square with the face side, but allowing one hand to lead the other slightly, that the shaving may be cut more readily. It may be advisable to shift the position of the stock in the vise from time to time, that the tool may be used with the least difficulty.
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  FIG. 116. Using the spoke-shave.

  When the spoke-shaved edges are square with the face side, the corners should be taken off to form a cross-section, as shown in Fig. 111 and Fig. 117. Care must be taken to remove no more stock than must be taken off finally to secure a good oval-shaped handle. The oval should be an ellipse.
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  FIG. 117. Steps in modeling handles.

  After the first corners are removed, the process of cutting off corners should be continued, as shown in Fig. 117, to secure the closest approximation to an elliptical cross-section. The front end of the handle may now be modeled to fit the hatchet head. This may be done with the spoke-shave or the plane, or partly by the use of each.

  59. Scraping and Sandpapering. Finally, all irregular surfaces should be scraped with a piece of glass or a steel scraper, and sandpapered, first using the sandpaper on a block and moving the block slowly around the handle as it is moved back and forth lengthwise with the grain. Finally, with the sandpaper in the hand, continue to move the paper lengthwise to secure the finished surface. Cross strokes with the sandpaper may be taken if followed by strokes with the grain.

  Supplementary Instructions:

  60. The Wood Rasp. In some cases, it is advisable to use a wood rasp (Fig. 5) separately or in conjunction with the spoke-shave, scraper and sandpaper in modeling a piece of wood to an irregular form and shape. If a spoke-shave had not been available for use on the hatchet handle, the same general procedure could have been followed with the wood rasp in modeling the form for each of the different shapes described, viz.—rectangular cross-section, eight-sided cross-section, etc.

  The wood rasp is held like a file. It is pushed forward with pressure for the cutting stroke, and lightly drawn back in contact with the wood, or lifted from the wood entirely on the return stroke. As it is pushed, it is rolled slightly and, also, moved lengthwise on the stock, thus avoiding rutting or gouging the wood.

  The hatchet, ax or adz may be used to remove a considerable portion of stock to secure roughly the desired form or shape.

  Of the projects listed in this group, little or no difficulty should be experienced in securing the result indicated by the drawings, if the instructions for the hatchet handle are followed as a guide.

  61. The Shoulder Carrier. The most difficult project to form is the shoulder carrier. This may be modeled from a straight-grained, well-seasoned piece of cord-wood, or from a heavy plank. It is advisable to cut out with the turning-saw the shape of the carrier shown in the top view, or the one you would get if looking down on the carrier as it is placed on one’s shoulders. Next, model the upper surface with a draw-knife, spoke-shave and wood rasp. Finally, the under surface should be modeled to fit over the shoulders. This work may be done with an outside ground gouge (Fig. 5). It is pushed into the wood with the grain, and, as the right hand is lowered, the stock is removed and the desired shape is secured. The convex, concave and cylindrical surfaces of the carrier may all be smoothed finally with a wood rasp or sandpaper, or both.


  CHAPTER VIII

  SUPPLEMENTARY PROJECTS

  62. Sheep Rack and Feed Bunk (Fig. 118).

  Directions:

  1) Frame up each end with 1” x 10” boards 3’ 0” long, cleated together on the outside by the two 1” x 4” strips, and on the inside by the 1” x 3” strip upon which the trough floor is to rest. Flush with the upper edge of this cleat, and with each of the outside edges of the bunk end, fasten the 2” x 4” corner posts or legs.
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  FIG. 118. Sheep rack and feed bunk.

  2) Fasten the two bunk ends together by nailing in place the top and bottom bunk rails.

  3) Lay the floor, nailing boards to the floor cleats on the bunk ends and to the top of the legs. Fit the middle “V” feed guides and the outside trough edge boards, nailing ends of the same from outside of bunk end.

  4) From lower edges of feed guides to upper corners of ends of bunk, draw lines to locate guide boards for the 1” x 12” board and rack which hold feed. Construct and nail these guides in place.

  5) Cut slats for rack and fasten together at top ends by means of a 1” x 3” board, to which all are squarely nailed.

  6) Nail 1” x 12” feed boards in position to the inside guide boards (A).

  7) Place feed rack in position, supported by outside guide boards (B). Toe-nail the bottom of each rack slat to the “V” feed guide board, and nail the top of the rack securely to the 1” x 12” feed board, over the lower edge of which they should lap by 3”. This should be done after the 1” x 6” slide has been placed in position. This should slide in the openings between the feed rack and the inside end guide boards with difficulty, that it may be held in any particular position by friction, or it should be fastened thru grooves in the end boards of rack by means of wing nut bolts.
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  FIG. 119. Woodworking bench.

  63. Directions for Woodworking Bench (Fig. 119).

  1) Construct the frame by planing for each end:

  2 oak boards (uprights), each 1-3/4” x 4” x 2’ 6”.

  1 oak board (lower crosspiece), 1-3/4” x 3” x 2’ 5”.

  1 pine board (upper crosspiece), 1” x 11” x 2’ 4”.

  2) Lay out and construct the mortise and tenon joints to join the front and back uprights with the lower crosspiece. Tenons may be full width, viz., 3” wide and 3/4” thick. Length between tenon shoulders, 2’ 1/2”.

  3) Assemble each frame by joining the parts; the lower crosspiece to be fastened to the uprights by gluing joints, and clamped for at least twelve hours, and the upper connecting piece to be nailed in position as soon as clamps are applied to the lower part of the frame.

  4) Construct the front of the vise, planing it to dimensions as given in the drawing. Fasten the lower guide piece in with glue and nail it from each edge of the vise board. The staggered holes in guide piece for vise, in which to insert pin to keep the lower portion of the vise board the proper distance from the bench, should each be 1/2” in diameter, in two rows each about 1” from the edge of the guide board, holes to be 2” apart in each row.

  5) Nail front and back side boards, or rails, of the bench onto the end sections.

  6) Purchase a 1-1/4” iron vise screw. Bore the holes for this in vise board and bench, and cut the slot for the vise guide board. Assemble vise.

  7) Cut the opening for the drawer 2’ x 8” in upper portion of center of front board, and fasten in place the runner and guide boards for the drawer by nailing or screwing into their ends thru front and back boards.

  8) Lay the top boards on. These may be of oak, although dressed pine will suffice. Joints between boards must be tight. They need not be glued.

  9) Construct drawer, as shown by drawer details of joints, and fit in bench to slide freely. The bottom of the drawer may be nailed onto cleats fastened to the lower inside surfaces of the sides of drawer.

  64. Working Directions for Dog House (Fig. 120).

  1) Cut 2” x 4”’s to proper lengths for either sills or plates, and one-half the number of studs.

  2) Rip all pieces of 2” x 4” into 2” x 2” strips.

  3) Construct sill and plate frames with horizontal half-lap corner joints, and connect sill and plate frames with studs by nailing thru frames into ends of studs.

  4) Nail on sheathing (fence boards), lapping side boards over ends of end boards.
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  FIG. 120. Dog house.

  5) Beginning at the bottom, cut and nail on siding on sides and ends.

  6) Cut and nail on roof boards (fence boards), allowing space of 1” between boards.

  7) Shingle roof, beginning at eaves and working toward ridge, breaking joints for every two consecutive layers or rows of shingles.

  8) Cut, fit and nail ridge, facing, corner, base, and trim boards.

  65. Directions for Corn Drier (Fig. 121).

  1) Secure pine lumber 1” thick, 3-1/2” or 4” wide, and 16’-0” long, dressed.

  2) Cut each piece to form lengths for parts of drier with least possible waste. Example: 10’ and 6’ or 6’, 6’ and 4’ (2 braces).

  3) Nail, as shown in drawing, nailing two pieces together, surface to surface for ends. Toe-nail in braces. Use six-penny and eight-penny common nails.
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  FIG. 121. Corn drier.

  4) On end pieces and vertical center piece, with two-foot rule or carpenter’s square, lay off points with pencil on front and back for spacing wire. Drive shingle-nail, or 1-1/2” brad at each point.
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  FIG. 122. Self-feeder.

  5) Wind wire (1/16” annealed iron), taking one turn about each nail.

  66. Making the Self-Feeder (Fig. 122).

  1) Cut ends to dimension—10” x 3’ 0”—bottom end square and top end tapered toward the front to make it 2’ 10” long.

  2) Cut center partition to overall dimensions of end boards. Bevel front and back edges of lower end to fit to deflector board on the back, and to the front board, to which the adjustable slide is attached on the front.

  3) Nail cleat 2” wide on inside surfaces of end boards at the bottom, upon which floor will rest; also 1” x 3” cleat to hold slide, as marked in front view of drawing.

  4) Nail to edges of end and center partition boards ship-lap to form vertical portion of front of feeder and all of back of feeder.
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  FIG. 123. Egg tester.

  5) Lay floor of ship-lap on inside bottom cleats fastened on end boards of feeder. Cut deflector board and toe-nail into position.

  6) Cut slanting 12” board of front of feeder, bore holes for 1/2” wing-nut bolts and nail board in position to lower front edge of center partition board. Thru end boards of feeder nail into ends of this slanting front board.

  7) Cut adjustable slide board to dimensions, cut slots for wing bolts, attach handles and fit board in position.

  8) Bevel front edge of floor and attach front board of tray. Nail on end bottom boards.

  9) Nail ship-lap to cleats for top. Hinge at rear with two 4” leaf strap hinges.

  10) Paint outside of feeder with brown creosote paint.

  67. Making the Egg Tester (Fig. 123).

  1) Secure stock from one board 8” wide, or from more than one board of shorter length, but the same width, to construct the complete box.

  2) Cut stock to convenient planing lengths, each to cut finally into a certain number of pieces for the box. A little must be allowed in length for crosscutting and squaring ends.

  3) Plane stock to dimensions. Saw to proper lengths and square ends.

  4) Taper front edges of side boards.

  5) Set bevel-square for angle of front edge of top board and ends of front board. Mark and trim to proper angles.

  6) Bore 1-1/2” hole and 1-1/4” hole in centers of top and front boards, respectively.

  7) Nail box together with six-penny (6d) finish nails in the following order: Back, bottom, front vertical board, top to sides; front slanting board.

  68. Constructing a Cow Stanchion (Fig. 124).

  1) Select straight-grained hickory, oak or other close-grained, tough wood from 2” or 1-1/2” dressed plank.

  2) Rip stock to width or thickness to secure strips which will dress to 1-1/2” x 2”.
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  FIG. 124. Cow stanchion.

  3) Plane strips to correct width and thickness.

  4) Square and saw strips to correct lengths.

  5) Bore 3/8” holes in center of end pieces for chain bolts.

  6) Bore 3/8” hole in upper end piece for corner fastening clamp. (Position of hole depends on length of clamp.)

  7) Bevel lower end piece and one side piece, each on one end to 45 degrees for hinged corner.

  8) Fasten corner angle iron with 1” flathead screws to inside of each end piece to draw tightly to side piece when screwed to it. Drill small holes for screws.

  9) Fasten remaining side of each angle iron to side piece. First place in position, mark for screw holes, and then drill for them.

  10) Fasten strap hinge in manner similar to that used in fastening angle irons.

  11) Drill small holes for staples for corner chain.

  12) Fasten chain and corner clamp bolts by setting up nuts over washers and burr ends of bolts slightly.

  69. Making Tomato Trellis (Fig. 125).

  1) Secure eleven 12” strips of pine, 3” or 3-1/2” wide. Pine flooring or 6” pine fence boards ripped in two will be satisfactory.
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  FIG. 125. Tomato Trellis

  2) Cut from each of three strips two pieces 5’ 0” long.

  3) Two feet from one end of each of the 5”strips, bore a 1/4” hole in the middle of the stock.

  4) Fasten two of the strips together with a 1/4” bolt, using a washer under the head and under the nut, to form one end of the rack. In like manner, make the remaining two supports, one for the opposite end and one for the middle of the rack.

  5) Nail four of the 12’ strips evenly spaced on the 3’ leg of each support, allowing the strips to project 12” on the end of the frame beyond the end support, and leaving sufficient space below the strip nearest the hinge for the vines. Place the middle support centrally in the frame.

  6) Put strong screw-eyes at the top of each bar of each end support, in which to fasten wire or cord to hold the top edges at a fixed position when the frame is in place.

  70. Feed Bunk for Cattle (Fig. 126).

  1) Construct each trestle or pair of legs by first cutting to length the four legs from 4” x 4” stock and connecting each pair with the four 2” x 4” cross and brace pieces.
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  FIG. 126. Feed bunk for cattle.

  First nail in position the two crosspieces on one side of a pair of legs, then insert and nail securely to this pair of cross-pieces the two leg frame braces. Now nail on the two remaining crosspieces, both to the legs and the braces. Finally, nail on the 6”, 2” × 4” block lengthwise of the bunk in the center of the lower crosspieces, allowing it to rest 1” on each crosspiece.

  2) Construct the frame of the box from l-l/2” × 10” or 2” × 10” stock. Bore holes to secure the sides to the end pieces. Note that the end boards of frame rest on floor boards.

  3) Turn box bottom side up. Lay and nail floor boards to end boards, and nail on 2”× 4” crosspieces.

  4) While box is bottom side up, place leg frames in position and bore holes thru legs and side rails of box. Insert and fasten bolts. Fit and nail the four length braces in position, carefully locating center position for them on the crosspieces. The lower ends of these braces butt against the 6”, 2”× 4” blocks already nailed to the lower leg frame crosspieces.

  5) Place bunk in upright position and insert and tighten end rods.

  71. Saw Buck (Fig. 127).

  1) Saw legs of frame to lengths from 3” × 4” stock.
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  FIG. 127. Saw buck.

  2) Locate, lay out and cut half-lap joints for each end of frame.

  3) Lay out and cut 2” notches for thickness and width of connecting braces.

  4) Bore holes for center rod in each half-lap joint connecting ends of frame. Do this when each end of frame is halved together.

  5) Plane and fit all brace rods.

  6) Form center rod, using draw-knife and spoke-shave on center portion of rod, saw to cut shoulder and use chisel and wood rasp to form ends of rod.

  7) Nail cross braces on each end frame and trim ends with plane.

  8) Place center rod in position and wedge ends with thin wooden wedge.

  9) Nail length braces in place and trim edges.

  10) Place saw buck upright on level floor. With open dividers, scribe line for bottom of legs; saw to lines.

  72. Chicken Feeder (Fig. 128).

  1) Cut nine pieces from 6” fence boards, each 2’ 6” long.

  2) Construct each of the ends and the partition of the feeder by nailing three of these pieces together with a cleat at the bottom and another at the upper edge 2’ 0” from the bottom.
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  FIG. 128. Chicken feeder.

  3) Lay out upon a vertical center line of each end board thus constructed the shape of the feeder end according to dimensions. Saw to shape.

  4) Saw 6” fence boards to lengths of 2’ 6” for sides.

  5) Cut out corners a distance of 3” on the lower edge of two of the side boards to fit between the end pieces at the bottom of the feed box. Nail each in position for lower board of each side. Nail other side boards on from bottom to top. Dress with plane upper edge of top side boards at roof angle to allow roof boards to fit on same closely.

  6) Saw, fit and nail on bottom, roof and side boards for tray. Use 8d. common nails.

  73. Garden Marker (Fig. 129).

  1) Secure stock as follows:

  One 2” × 4” × 4’ 0”.

  One 1” × 6” × 8’ 0”.

  Short stock for braces and marking pins may be secured from waste from handle.

  2) Plane bed board to dimensions; bevel front edge.

  3) Locate centers for marker pin holes on top and bottom surfaces of bed board by means of marking gage and try-square. Angle of pin should be about 15 degrees to a vertical line.

  [image: image]

  FIG. 129. Garden marker.

  4) Bore 1-1/4” holes for marker pins, working from each side of bed board. With jack-knife, ream out holes on top side to approximately 1-1/2”.

  5) Shape handle, nail securely in place, and brace with pieces of stock ripped from handle on under side.

  6) From waste stock ripped from handle, or better, from pieces of 2” x 4” ripped to 2” square strips, whittle out marker pins. Drive pins in place and toe-nail from the top, allowing nail heads to project sufficiently so that the nails may be removed with a hammer.

  74. Individual Hog Cot (Fig. 130).

  1) Frame floor by nailing four 2”× 4”’s edgewise across the two 2” × 4” runners, one at each end, front and back, and the remaining two evenly dividing the remaining space.

  2) Cut rafters, three for each side, each 6’ 6” long. Toe- nail bottom ends on runners, one at each end and one in the middle. Toe-nail tops of rafters of each pair together.

  3) Fasten rafters together on each side by three strips (roof stringers) of 1” × 3” stock. These preferably should be set in (housed) to upper edge of rafters. If so, housings should be cut before rafters are placed in position.
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  FIG. 130. Hog cot.

  4) Lay floor of 1” × 6” matched lumber, matching outside floor strips to fit around rafters and come flush with outside edges of them.

  5) Erect supports or studs front and back under end rafters to form framing for door and window.

  6) Toe-nail window framings between studs.

  7) Cover in ends with 1” × 6” matched siding, resting bottom edge of bottom boards on top of runners.

  8) Cover roof with 1” × 6”, 1” × 8” or 1” × 10” boards vertically, nailing each to each roof stringer. Cover each crack with a batten (2” strip), first placing ridge boards in place.

  9) Set window and hinge at top so that it may be opened for purpose of ventilation. Place framing strips around door and window, if desired, to represent casings.

  10) Fasten large eyebolt in each end of each runner to serve as connection in dragging cot from one place to another.

  75. Feed Bunk for Sheep (Fig. 131).

  1) Cut all 2” × 4” stocky viz., four corner posts and two horizontal cross-bar supports for the floor, from a 16’ piece.
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  FIG. 131. Feed bunk for sheep.

  2) Secure five boards, each 1” × 4” × 10’ 0”, and cut from one of them four pieces, each 2’ 4” long.

  3) Frame each end of the bunk.

  4) Connect the end frames by nailing the two upper side strips in position.

  5) Lay the floor.

  6) Nail in position the two lower side strips to form the sides of the feed tray.

  76. Plow Doubletree (Fig. 132).

  1) Select, from 2” hickory or straight-grained oak, stock for each of the three parts of the doubletree.
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  FIG. 132. Plow doubletree.

  2) Saw and plane each piece of stock to rectangular shape and to overall dimensions.

  3) Plane back edges of each part to the correct taper, first making lines with straight-edge and pencil defining these edges.

  4) Bore holes for metal fittings.

  5) Secure in stock, or forge out the tug hooks and bolts to fasten same to wooden parts; also the iron straps to fasten the singletree and doubletree together.

  6) Attach metal fittings.

  77. Wagon Jack (Figs. 133 and 134).
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  FIG. 133. Wagon jack.
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  FIG. 134. Another type of wagon jack.

  1) Secure hickory, strong, straight-grained oak or other tough wood in following dimensions:

  2 pieces 7/8” × 5” × 2’ 2” S2S, uprights.

  2 pieces 7/8” × 4” × 2’ 6” S2S, base strips.

  1 piece 7/8” × 3” × 2’ 6” S2S, handle.

  1 piece 7/8” × 4” × 5” S2S, block at bottom between uprights.

  2) Saw and plane each piece of stock to shape and dimensions, as shown in Figs. 133 and 134.

  3) Bore series of 5/8” holes 2” apart, beginning 12”from end of handle, each with center l/2”from upper edge of handle.

  4) Saw notches, as indicated in Fig. 133, saw-cut in each case meeting outer surface of bored hole.

  5) With all pieces fastened together in vise or clamp, bore holes for 5/8” bolts to fasten upright to base strips and handle.

  6) Bend 3/4” band iron around lifting end of handle; drill and countersink holes for 1” flat-head screws and fasten band iron in place.

  7) Assemble all parts of the jack, except the iron rod, to hold the handle in particular positions. The bolts used should be fastened each with a washer under the head and under the nut.
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  FIG. 135. Farm sled.

  8) Measure with a cord the distance from one hole into which the handle holding iron is to be slipped to the opposite one, thru the first notch from the standard on the handle. In doing this, lower the lifting end of the handle to the lowest desired position. Make allowance for the ends of the handle holding rod, which will slip into the holes in the standard. Add the amount of this allowance to the length of the cord; the total length will be that of the handle holding rod.

  9) Cut a 5/8” round wrought-iron rod to the length of the cord as calculated. Bend the rod to the desired shape by heating portion at bend, and working over end of peen of blacksmith anvil. Cool and spring rod into position.

  78. Heavy Farm Sled (Fig. 135).

  1) Cut all stock (rough) to overall lengths.

  2) Lay out, saw and cut all joints on similar pieces. Example: Two horizontal parts of runners; two front parts of runners; two cross-beams, etc.

  3) Frame together the two parts of each runner, driving dowel in with glue, and toe-nailing runner parts together from top and bottom.

  4) Put cross-beams in place, driving dowel in place in glue and spiking from under side of runner.

  5) Nail long boards of runner frames (bed boards) in position on each cross-beam and on top of runner.

  6) Place corner uprights in place, nailing from both sides of bed boards and runners.
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  FIG. 136. Fence-post mold.

  7) Nail in position all cross-boards—front and rear of sled, inside corners of bed boards and uprights, top of uprights.

  Note: Letter each set of boards, and use letter in operation steps.

  79. Fence Post Mold (Fig. 136).

  1) Lay floor on 2” × 4” cleats, as shown in cross-sectional side view. Upper surface of flooring material should be surfaced, and joints between boards made close, but not absolutely tight if lumber is very dry.

  2) Prepare ends by planing one board 4-3/4” wide and 2’ 9” long, and the other 6” wide and 3’ 5-3/4” long, out of 3/4”stock. On the first board flush with upper edge, fasten a series of 3-1/2” x 3-1/2” blocks, leaving 13/16” between them. Begin to fix these blocks at the center of the board where a 13/16” space is to be left for the middle partition. On the second board, fasten 5” × 5” blocks in a similar way.

  3) Prepare seven partition boards dressed on all surfaces, 3/4” thick, 3-1/2” wide at one end, 5”wide at the other end, and 7’ 2” long. The ends must be square with the center line of the partition board.

  4) Place the two end boards and the partition boards in place on the floor and nail into position the 2-1/2” x 5” blocks noted on the top view of drawing,

  5) Nail in position end blocks on each end board thru which 3/8” rods pass. These should touch, but not bend, the outside partition boards. Locate position of holes for rods to come in center of space on end boards outside of the last partition board. Locate position of hinges on small end board.

  6) Remove end boards, bore holes for rod, fasten on hinges and replace end boards, inserting side rods and fastening hinges to floor (see end view).

  7) Remove partition boards, prepare beveled strips (section A), fasten them to the floor, and replace the boards.

  8) Cover inside surfaces for each individual mould with linseed oil.


  CHAPTER IX

  WOOD-FINISHING AND PAINTING

  80. Purpose of Wood-Finishing. With few exceptions, all woodwork, whether exposed to the weather or used under cover, is given some sort of surface finish. The object of wood-finishing is twofold, viz.:

  First, to preserve the wood. All wood is porous and, consequently, absorbs moisture. With the change of temperature and amount of humidity in the atmosphere, the quantity of moisture taken up by wood will vary. The change in the moisture content of wood causes a change in its shape, known as warp (the word used for buckling) and wind (the word used for twisting).

  The absorption of moisture by wood is accompanied by swelling. As wood dries, it shrinks, thus causing checks and cracks.

  Second, to decorate the wood. Decoration may be natural or artificial. Any substance such as oil or wax which, when applied to the surface of wood, brings out its natural markings and colorings, is regarded as a natural decorative agent. Any substance such as colored stain or paint, which covers the grain of wood when applied to it, may be made a decorative agent, but is considered artificial, as it changes the natural appearance.

  81. Method of Preservation. Both the natural and artificial wood-finishing agents serve to seal the pores of the wood. All stains have a tendency to enter the wood fibre and to close the pores, but not to fill the cells or larger holes and openings. Paint, on the other hand, covers the entire surface of the wood and, consequently, fills all openings—both pores and cells, as well as such artificial openings as cracks and checks. It must be evident, therefore, that for exposed woodwork, paint is the most satisfactory physical preservative covering. However, besides the fact that it obliterates the material appearance of the wood, it has the possible disadvantage of checking and peeling. On the other hand, when a stain has some inherent preserving quality, chemical or otherwise, it results in both protecting the wood and preserving its natural beauty.

  82. Classification of Wood Finishes.

  A. Non-covering agents may be divided as follows:

  1. Oil.

  2. Wax.

  3. Stain

  a. Water.

  b. Oil.

  c. Chemical.

  d. Creosote.

  B. Covering agents may be divided as follows:

  1. Shellac

  a. White.

  b. Orange.

  2. Varnish

  3. Filler.

  4. Paint.

  83. Oil Stain is used on work which does not require a high finish, but which, to present the full effect of the natural grain, needs a light coat of finishing material. Raw linseed oil is generally used for this purpose. That it may penetrate to the greatest extent, the oil should be applied when hot. A soft cloth, cotton waste or a brush may be used. When the oil has evaporated, or has set in the wood, a brisk rubbing will secure a dull polish, which, however, will not long continue except by repeated rubbing, which may be done on inside work in the process of dusting.

  Oak, when used outside, as for garden furniture, is protected somewhat from the weather when given coats of hot linseed oil two or three times annually.

  84. Wax. This may be secured in cans as “prepared wax.” It is frequently used to give a natural finish of low gloss. This material is a substitute for oil and serves not so much as a preservative by means of penetration as by virtue of its filling up openings. When rubbed with a soft cloth, it gives a velvet-like polish. Wax hardens with time and, therefore, makes a very satisfactory wood finish, especially if new coats are added from time to time and if the waxed surfaces are rubbed occasionally.

  85. Water Stains are the simplest of all liquid finishes to apply. They are sold both in powder and liquid form. A water stain is applied with a brush and, before dry, is rubbed with a cloth or with waste. If care is taken in mixing and applying, there is little difficulty in securing a uniform color. Wax or one of the class B finishes may be used after the stain has dried.

  Before applying a water stain, the wood should be thoroughly scraped and sandpapered, and then “wet down” with water. Water raises the grain as would the water stain if applied first. When the wood surface has dried after the application of the water, it should be thoroughly sanded. The application of the water stain will raise the grain slightly, but not sufficiently to require sanding, which, of course, would injure the appearance of the stained wood.

  86. Oil Stains; Chemical Stains. These are applied in the manner described for water stains, except that the previous washing is omitted. An oil stain will strike into the wood more freely than will a water stain, and, consequently, because of the variation in the porosity of the average piece of wood, and especially of different pieces of wood assembled in one unit, difficulty is sometimes experienced in getting a uniform color. It may be necessary on particularly porous woods to dilute an oil stain, or to apply a thinner coat than would be used on a less porous part or piece of wood. Wax or one of the class B finishes may be used after an oil stain has dried and the surface oil has evaporated thoroughly.

  Chemical stains, which now constitute the largest part of those to be secured in the open market, are prepared to overcome the disadvantages of poor penetrating qualities of water stains and the uneven penetration of oil stains. They prove quite satisfactory in giving a uniform and well-set color on wood of fairly uniform quality. They may be covered either with wax or the finishes under class B.

  87. Coal-tar Creosote Oil. The preservation of wood on the farm cannot always be most satisfactorily accomplished by the use of wood finishes already described. Wooden fence posts, bridge and trestle supports, piles or posts used to support roofs for grain and hay stacks, timbers used in silos, wooden shingles for roofs, etc., are neither stained nor painted as a rule; they are frequently left unprotected. Moisture, air and temperature are natural weather elements which permit the development of fungus growths which cause rot and decay. All wooden structures exposed to the weather should, therefore, be protected.

  Toxic mineral salts or coal-tar creosote oil is used to protect outside woodwork which it is not desirable to decorate as the common stains and paints do. Coal-tar creosote oil eradicates fungus organisms or suspends their destructive growth. It is insoluble and, therefore, is impervious to moisture. Present practical results of treating wood with it have justified its use.

  The two general methods of treatment are known as the pressure processes and the non-pressure processes. The former are used extensively by large corporations, and the latter by small consumers, in which class the farmer would be placed. Of the non-pressure processes, there are two, viz., the open-tank system and the brush method.

  88. The Brush Method is the one which the conditions of the average farm make entirely possible. It consists of painting refined coal-tar creosote oil, heated to approximately 150 degrees F., on the wood in the same manner as is done with paint, or pouring the heated creosote over the lumber, catching the drippings in pans or basins, or applying the heated creosote with a mop instead of a brush. It is current opinion that in order to make effective the use of coal-tar creosote oil, it must be applied under pressure; nevertheless, the fact remains that the brush method of surface treatment results in a most surprising increase in the life of the material treated, and in a most satisfactory reduction in the annual cost of maintenance of structure.

  Two or three coats of coal-tar creosote oil are necessary, and all surfaces exposed or in contact with moisture-collecting materials, such as concrete, should be covered. Particular attention is directed to the covering of surfaces of joints, such as the sides of mortises and tenons, etc.

  89. The Open-Tank Process, while not feasible under ordinary farm conditions, is here briefly described, that it may be used where conditions permit. It consists of alternate hot-and-cold treatments of wood with refined coal-tar creosote oil by immersion and continuous soaking in open tanks without artificial pressure, requiring no mechanical apparatus other than tanks, hoist (in some cases), and means of heating the oil.

  The procedure is as follows: Season the lumber sufficiently to expel any excess of moisture. When cut for sizes, construction, etc.—that is, when completely framed—immerse lumber in a bath of coal-tar creosote oil maintained at a temperature of from 150 to 210 degrees F. for a period determined as follows: For close-grained wood (naturally resistant to impregnation), one hour in the hot and one hour in the cold, or cooling, bath for each inch of the largest cross-section. For species more susceptible to treatment, one-quarter of an hour for each inch of the largest cross-section, and milled lumber from ten to thirty minutes in each bath; or, if the stock is in the form of boards, an immersion of a few minutes is sufficient. Frequently, heavy-milled stock is not subjected to the cold-bath treatment, but allowed to remain in the hot bath after the source of heat is removed and while the oil cools. On the other hand, boards are not subjected even to a “cooling” bath as suggested by the use of the word immersion above.

  A project in creosoting may be selected from the buildings or structures already erected or to be erected. In some cases, the possibility of creosoting is suggested in the instruction given for woodworking projects.

  90. Shellac is a gum preparation prepared from the secretion of the lac bug. It is procurable in the market in dry flakes, and is dissolved in alcohol. The consistency for satisfactory use should be that of thin syrup. It is applied with a brush, which should be of good quality. Shellac evaporates rapidly; hence, unusual precaution is necessary in applying it to avoid streaking the surface. Long, single strokes with a well-filled brush will produce the best results. The brush should not make a second stroke over the same surface until the first coat of material is dry.

  A dry shellacked surface may be sandpapered and again shellacked. By repeated coats and careful sandings, a very smooth and highly-polished surface may be secured which can be improved by a final light rubbing with a piece of felt or burlap wrapped over a piece of cork or wood, and first dipped in a shallow dish of rubbing oil, and then into pumice stone.

  91. Varnish acts very similarly to shellac. It is the customary finishing material for highly-polished woodwork. It is applied and treated the same as shellac, but dries much slower.

  92. Wood-Filler is used to fill the pores of the grain of wood. When shellac or varnish is used, both as a filler and as a finish, many coats are required before the grain is filled and a finishing surface is built up. Wood-filler is, therefore, used to fill holes and level up the surface for the finishing material, which, ordinarily, is varnish.

  Wood-filler is silex mixed with linseed oil, japan and turpentine. It should be thinned with turpentine or benzine to the consistency of paste and applied by means of a brush. When it begins to “gray,” a sign of its drying, it should be rubbed across the grain with a handful of excelsior, shavings or waste. Before applying shellac, varnish or other finishing material, the filler should dry at least forty-eight hours. Colored fillers are common to produce particular color effects. The white filler may be mixed with dry pigment colors to secure the color desired. In case wood is both stained and filled, the stain should be used first.

  93. Paint is made from white lead and linseed oil. It may be secured in the market prepared ready for use after being thoroughly stirred. It may be made by mixing white lead and linseed oil with a coloring material. The surface of wood to be covered with paint should be clean and smooth. Paint is applied with a brush with the grain of the wood. The brush should be run back and forth over the same surface several times to work the paint into the grain of the wood. Two or three coats are usually necessary to cover the surface properly. Each coat may be sanded carefully when dry before the succeeding coat is applied. Unless a paint has considerable drier in it, or is a cheap substitute for white lead and oil, it needs at least three or four days to dry before it can be smoothed with sandpaper, or a second coat of paint can be applied.

  The projects in wood-finishing and painting should be worked in approximately the order given in the “Classification of Wood Finishes” in Sec. 82. The projects may be those given in the several groups under “Woodworking.” Upon the completion of a woodworking project, the proper finish may be applied, or all woodworking projects may first be completed and then finished. In this case, there will be an advantage in concentrating attention upon the work, both of using woodworking tools and of applying wood-finishing materials.

  Paint is regarded as easier to apply than shellac or varnish; hence, the project in painting may well precede that in shellacking or varnishing.

  Always keep a “full” brush of finishing material; that is, have the lower half of the bristles full of the finishing material, but do not allow the upper part of the brush to be covered. As one removes the brush from the material, it should be drawn upward against the edge of the receptacle on each side, that not too much material may be left in the brush, and also that the upper part of the bristles shall be free from material and the brush kept clean.

  Brushes when not in use should be kept hanging in the material in which they are used so that the ends of the bristles will be clear of the bottom of the receptacle. Receptacles should be covered to prevent accumulation of dust and dirt. Any wide-necked bottle or fruit jar may be used as a receptacle for brushes, the stopper being made of wood.

  The projects given in the woodworking section of this book suggest the finish which each may be given. It is suggested that the finishing of these projects in the order presented be regarded as the desirable wood-finishing projects to secure the necessary knowledge and practice in this subject.


  CHAPTER X

  GLAZING AND SCREENING

  94. Definition. Glazing consists of cutting and setting glass in frames. The chief use of this art is in cutting, tacking and puttying panes of glass in window sash, hot-bed frames, etc.

  95. Precautions. Window glass may be secured in single- or double-strength thicknesses. Double-strength glass is thicker and stronger than single-strength. Glass also is manufactured in a variety of qualities. That known as common is used for ordinary purposes. Whatever the strength or quality, sheet glass should be handled with care, both to prevent breaking it and to provide against being cut by it. It should be grasped by thumb and fingers of both hands, each taking hold of one of opposite edges. When working upon a pane of glass, it should be laid flat on a plain wood surface, such as the top of a bench or table.

  96. Cutting Glass. Clean off a flat wooden surface and lay the glass on it, preferably by sliding the glass upon the surface rather than placing it upon the surface from above. If an irregular piece of glass is to be used, place a straight-edge, preferably of wood, but the edge of a carpenter’s square may be used, near one edge and run a glass cutter across the glass and against the edge of the straight-edge with one firm stroke, using moderate pressure. If the glass cutter is sharp and the single operation is done carefully, a cut will appear at all points on the glass where the cutter has run. Slide the glass into a position so that the waste stock projects over the edge of the wooden surface, table or bench top, on which it is placed, and so that the line cut in the glass is directly above this edge. With the left hand placed flat on the surface of the glass which is on the table, and with the thumb and fingers of the right hand grasping the edge of the glass projecting over the edge of the table, gently press downward with the right hand.

  The glass should crack or make a clean break on the line made with the glass cutter, thus giving one edge of the piece of glass desired.

  Place one leg of carpenter’s square against this edge and the other in a position to secure an adjacent edge of the piece of glass being prepared. Repeat the operation of cutting and breaking off the waste.

  In a similar manner, secure the opposite edges. First, measure carefully for the desired width or length at two points near each end of an edge already formed, and mark in each measurement by a short line—1/4” is sufficient—made with the glass cutter. Connect these points by the edge of the blade of a carpenter’s square or wooden straight-edge against which the glass cutter is run as before.

  97. Setting a Pane of Glass in a New Frame. Place the pane of glass in the frame and very gently fasten it in position with three-cornered pieces of tin (glazier’s points) used by glaziers, which may be secured when purchasing putty. Lay a triangular piece of tin flat on the glass as it rests in the frame on a bench or table top. With a finger or thumb, press one corner of this tin into the frame near a corner of the pane of glass. With the end of the putty-knife blade resting on the pane of glass as the knife is held in the right hand, or with a square-edged chisel, very carefully drive the point about 3/16” into the wood by letting the edge of the putty-knife or chisel blade gently strike the point three or four times.

  Likewise, insert other points, locating them so as to have one come near the corner of the frame on each edge of the pane, and others placed to make the distance between consecutive tins about 8” or 10”. In case of a small pane, at least one point should be placed near the middle of each edge of the pane.

  If a pane is being set in a vertical frame, as in a window sash in a window frame, care must be taken to hold it firmly in position with the left hand while the right hand is used to drive the points into the frame. Care must always be taken to have the pane well seated; that is, firmly resting against the frame on which the flat surface of the pane rests.

  98. Applying the Putty. In order to seal the pane in the frame, making the joint waterproof, putty is pressed into the corner between the pane and the frame. Putty as it comes from the stock receptacle, may need to be mixed with a little boiled linseed oil to soften it. The oil should be mixed thoroughly with the putty. Unless the putty is quite dry, the oil need not be added to it, as kneading it in the hands will make it soft.

  In applying putty, one should practice the following method: (1) After having beaten and kneaded the putty to an even consistency, cut off a small amount and form it roughly into the shape of a ball. (2) Put this putty into the palm of the left hand and hold the putty knife in the right. Set the frame to be puttied on an easel or on some similar device so that the glass slants away from the operator. (3) Now, with the left hand preceding the right hand, and with the putty knife in position against the glass, feed the putty with the thumb and the first two fingers of the left hand from its position in the palm of the hand and under the corner of the putty knife. Move both hands slowly from right to left, feeding enough putty under the knife to fill the triangular opening formed between the knife and the wood and the glass. (4) When one complete stroke is made, go back and fill in any imperfect spaces, and also clean off any surplus putty which may be left. A little practice is necessary before a perfect job is made with the first stroke. Care should be taken not to allow the putty to get smeared on the glass more than is necessary. The putty should not be high enough to show above the wood on opposite side of the glass.

  If a broken pane of glass is being replaced or the opening in an old frame is being filled, care must be taken to clean thoroughly the corner into which the pane fits of all dirt, especially old putty. Use broken panes of glass as far as possible in re-glazing windows.

  The projects in glazing should consist both of replacing an old pane or panes of glass, and setting the glass in a new frame. After the putty is thoroughly dry and hard, it should be painted with the frame in which it is set.

  99. Screening. Every farm home should be screened as a protection against the house fly, rightly called the typhoid fly. Screens for doors and windows of standard sizes can be bought in stock from most lumber dealers. One who is handy with tools can easily construct screens.

  During the winter months, the screens should be removed from the windows and doors and stored away in a dry place. During spare time, they should be cleaned and painted. Paint especially prepared for this purpose is obtainable at most paint stores. Painting the screens keeps them from rusting and will increase their life many years.


  PART II

  CEMENT AND CONCRETE

  CHAPTER XI

  HISTORY OF CEMENT

  100. Preliminary. The fact that concrete is now being used so universally, both on the farm and in the city, makes it desirable, if not necessary, that every one should study its possibilities and learn at least the first principles of correct concrete construction. There are too many poor jobs of concrete work, the failure of which is due to lack of knowledge on the part of the man doing the work. Concrete, when properly made, has too many good qualities to be condemned merely because of lack of information and judgment on the part of the man who uses it.

  The main reasons concrete is being used to such a great extent are:

  a) It is permanent.

  b) It is more nearly fireproof than any other building material.

  c) It is rat-proof.

  d) It is attractive.

  e) It is sanitary.

  f) With the aid of steel, it can be used for most any purpose in building.

  g) It can be used with success by the average farmer with less special training than is required with other available materials.

  h) It is economical.

  101. Pre-historic Uses of Concrete. Although we now find concrete being used in nearly all types of construction work, it is only of recent years that the cement industry has been developed. Some form of cement was used thousands of years ago. The ruins of Babylon and Nineveh show traces of it, as does the Pantheon of Rome. It is said that the prehistoric people of America—the Aztecs and Toltecs—used a cement mortar that has been so durable that the mortar joints are projecting where the adjacent stones have been worn away by the weathering action during the ages.

  There is little evidence of the use of cement during the intervening period from three or four thousand years ago up to the beginning of the nineteenth century. During this period, the art of making cement seems to have been lost and the builders of the Middle Ages had to resort to the use of lime and silt mortars, which were not very durable, as evidenced by the ruins of this age.

  102. Re-discovery of Cement. The re-discovery of the method of manufacture of hydraulic cement, a cement that will set or harden under water, was made by John Smeaton, an English engineer, in 1756. He discovered that limestone containing clay, when burned and then ground until very fine, produced a material which would not only set under water, but also resist the action of water. This we call natural cement. The manufacture of this natural cement on a commercial basis is credited to Joseph Parker, who established a factory in 1796 and called his product Roman Cement. Other factories were established in Europe about the same time.

  103. Natural Cement in America. In 1818, Canvass White established a factory at Fayetteville, New York, for manufacturing natural cement on a commercial basis. Other plants sprang up along the canals in New York state; also in Ohio, and a plant was established near Louisville, Kentucky. The output for a number of years was very small—about 25,000 barrels per year. After the Civil War, during the reconstruction period, an impetus was given to the cement industry, and the production of natural cement reached its maximum in 1899, when 10,000,000 barrels were produced. Since then, the production of cement from natural stone as found in the quarries has been on the decline. At the present time practically all cement used in America is artificial cement, or Portland cement.

  104. Portland Cement. The process of making artificial cement, or Portland cement, was discovered by Joseph Aspdin, an Englishman, in 1829. The cement was given its name because it resembles the Portland rocks near Leeds, England. In the United States it was first manufactured in 1870 at Copley, Pennsylvania. Its use has increased so rapidly that now the output amounts to about 100,000,000 barrels per year. Portland cement manufacturing plants can now be found throughout the country. Wherever there is an abundance of suitable limestone and shale, or clay, and a supply of fuel and labor, a cement plant can be successfully operated. Portland cement is different from natural cement, in that the materials of which it is made are carefully proportioned and artificially mixed. The essential components of Portland cement are silica, aluminum and lime, with small quantities of other materials. The silica and aluminum are in the clay. The material is first ground, then mixed in proportion of three parts of limestone to one of clay; it is then burned to a clinker and re-ground to proper fineness. While there are a great many brands of Portland cement on the market, the composition is practically constant and the buyer can feel safe in buying any recognized brand.
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North Carolina  durable.

and Tennessee.

Chests,
boxes,
pencils.

Poles,
fencing,
railroad ties





OEBPS/Images/55-2.jpg





OEBPS/Images/53-1.jpg





OEBPS/Images/53-2.jpg





OEBPS/Images/56-1.jpg





OEBPS/Images/63-3.jpg





OEBPS/Images/56-2.jpg
| enemanas b |

Boars T1s susr stiow somto 2 when





OEBPS/Images/79-1.jpg





OEBPS/Images/55-3.jpg
/N





OEBPS/Images/55-4.jpg





OEBPS/Images/64-3.jpg





OEBPS/Images/64-4.jpg





OEBPS/Images/84-1.jpg





OEBPS/Images/56-3.jpg





OEBPS/Images/64-1.jpg





OEBPS/Images/64-2.jpg





OEBPS/Images/17-1.jpg
SRCROTY L SWNERER.TAnER Lo R innE et
and

elastic,

resilient,  implement

heavy. work, ax
handles.

Distinguishing

Tree Features: Heartwood, light to dark brown.
Sapwood, ivory to cream.

Height, 85 feet; diameter, 2

2 fect.

Chestnut, East of Weal brittle, Cabinet
Mississippi durable, casy work and.
river exceptin towork,  fumiture.

central portion  checks and
of thissection.  warps in

drying
Distinguishing
Tree Features:  Heartwood, brown.
Sapwood, lighter brovn.
Height, 65 feet; diameter, 7-2 feet.
Beech, Basternand  Hard, heavy, Ship and
Central US.  stron. wagon
work, plane
stocks.
Ironwood Same, same. Liners, tool
(Blue handles.
Beach).
Distinguishing
Tree Features:  Heartwood, light reddish brown.
Sapwood, nearly white.

Height, 55 feet; diameter, 2-1/2 feet. (Dimension
of ironwood less.)
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Tree Feature;  Heartwood yellow to brown, or reddish-brown.
Sapwood, light yellor.
Height, 65 feet; diameter, 2112 feet
Maple.  Hard.  Norheastand Straights- Fumiture,
East US. agrained,  interior finish
strong,  implements.
tough,
Silver  EastU.S.Ohio Light, Interior
Basin. britle,  finish,
easily  woodenware.
worked.
Red East US. Same.  Cabinet work
Oregon.  WesternCoast.  Light,  Fumiture,
hard,  tool handes
strong.

Distinguishing
Tree Features: Heartwood, light to dark yellow:
Sapwood, white to dark yellow.

Height, 75 feet; diameter, 2 feet.

Walnut.  Black Eastand  Heaw,  Fumiture,
Contral U.S. hard, fixtures,
strong,  interior finish.
fim, easily
worked.
White Northeastand Light, soft, Interior fnish,

(Butternut). Central US. ot sirong. cabinet work.
Distinguishing
Tree Features: Heartwood, dark brovn to reddish brown.

Sapwood, light brown to dark brown.
Height. 80 feet: diameter. 1 foot and larger.
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North Central
and East US,

RedOak. North Central
Bur

Black

Distinguishing
Tree Features:

White.

Black

Green

Oregon.

and East US,
East of long, 96,
westward to
Mo, and Tes.

West of Rockics.

QuaLITIES.

Durable,
easily
worked.
Docs not.
warp or
check casily
Polishes
well,
Same,
Same.
Same.

Durable,
tough.

S

Cabinet
work and
Interior
finishes.

Same.
Same.
Same. Also
outdoor
construc-
tion,
Iplements

Heartwood,light brown to red or dark brown.
Sapwood, light brown to yellov.
Height, 75 feet; diameter, 4-12 feet. Rough bark

Eastern US|

North and
Northeast US.

East of Rockics.

Pacific Coast

Tough, elas-
i, straight-
grained,
brittle.

Soft, heavy,

Cheap inte-
ior fnish
and cabinet
work.

Same and
splints.

Same
Furniture,

cooperage,
carriage
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