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Standard bench and butt chisels are traditionally ground at the factory to 25°, and this is fine for most work, but the edge will last longer if you add a 5° microbevel to make a 30° cutting angle.
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The opposite end from the cutting edge of a chisel is the striking head. With use or abuse, the steel of the striking head can become deformed, pounded out of shape. Striking with a mallet or hammer can compress and distort the flat surface. Some of the flattened metal may begin to overhang the sides, flaring out.

Seen in profile, it starts to look like a mushroom cap.

Those pounded flanges are structurally weak and can be sharp. A glancing blow with a hammer may cause bits of metal to fly off at high speed and wide angles, possibly striking someone. And the rounded end may cause the hammer peen to slip and continue its forward motion until it strikes the worker’s hand or the finished surface being chiseled.
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Pinning is a technique used when assembling large or heavy model kits (such as metal wargaming miniatures) that involves drilling a hole in two pieces of the model to be joined, and using a "pin" to strengthen the bond when they are glued.

Pinning is one of those necessary evils that is really required if you want your metal and resin models to last. No matter the combination of metal/plastic/resin, superglue only goes so far in providing stability and is woefully inadequate on it’s own for those large metal models and even bigger Forge World resin kits.

How many times have you dropped a precious model only to have its constituent bits fall apart? Well fear not, a well pinned model will stand those little accidents and once you get into the habit of pinning it really is no chore at all.

TOOLS
If you plan to do any kind of modelling you need some basic tools, snips (wire cutters), a scalpel or craft knife, glue etc.

Pinning also requires some basic tools and consumables. A pair of snipe nose pliers, snips, superglue, needle file, pin vice, correct size drill bits and corresponding solid brass rod. You can get most of this stuff through hobby and craft stores. The brass rod and drill bits are easily and cheaply obtained through the likes of ebay or on-line hobby/modelling supplies.

As an example, I got a pack of 10x 0.8mm drill bits on ebay for £3.50 and I found an online hobby store selling 12″ lengths of 0.8mm solid brass rod for 49pence each.

Some people like to use paper clips to pin their models…thats all well and good, BUT, you rarely get a good fit between the hole you have drilled and the paper clip wire because unless you have a wire gauge, how do you know what size drill bit to use? Far better to use a drill bit and wire of the same size. I use 0.8mm and 0.9mm drill bits and brass rod.

A note about Superglue
There are many different types of CyanoAcrylate (superglue), some are better suited to the task of modeling than others.

ZAP-A-GAP CA+ is my superglue of choice because it is just viscous enough to be controllable yet possesses excellent strength and gap filling properties. It is also readily available to order from the Internet regardless of where you live.


THE PROCESS #1
1.) There are actually a couple of ways I pin my models, depending on what I am pinning and the difficulty involved with mating the parts.

First and foremost make sure you have cleaned away any flash and debri from the components to be joined. I personally like to give the component I am gluing the pin to a quick file to level the surface and so aid the drilling process.
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Any components that have rounded locating lugs (like this Marines backpack lug) should have the end filed flat to stop the drill bit slipping.
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2.) With the drilling surface prepared, take your pin vice and carefully begin to drill a shallow pilot hole. A couple of twists should be sufficient. Check that the hole is in the centre of the drilling area.
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3.) Once you are happy with the positioning drill the hole a couple of millimetres deep then insert your brass rod and snip it off with about a millimetre showing. This small piece of wire will allow the two halves to fit fairly closely.




4.) Now you need to try and firmly press the two components together as accurately as possible…after a little practice you will find this quite easy.

If you now look at the component you have NOT drilled you should see a small indentation where the pin has pushed against the metal/plastic/resin.

This is your ‘X marks the spot’…the place you need to drill out to get a good join. Try to drill the hole in the ‘marked’ component at roughly the same angle as the pin in the main component and be careful not to drill so far as to punch out the opposite side…see a little further down on how to gauge how deep you have drilled.
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5.) There is a another method of achieving the marked component. Paint a small blob of paint on the pin and gently press the components together. The paint will mark the spot to drill on the opposite piece.
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6.) You can now remove the small bit of rod from the main component (it’s done its job!) and drill the hole to a depth you think is suitable. I normally go for around 5mm but its more a judgement by eye thing.

An easy way to tell how deep you have drilled is to put your nail on the drill bit next to the surface of the model then withdraw the drill bit. The distance between your fingernail and the tip of the bit is the depth you have achieved.
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7.) Before you glue the rod in place give it a dry fit to make sure it slides into place ok.

8.) Once you are happy run a small amount of superglue into the hole and push the rod firmly home. Wipe away any excess superglue from the area and give it a few moments to cure.[image: image10.jpg]
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9.) Snip the rod off with enough length to support the other piece (I normally leave more than I require and trim to fit) then dry fit to make sure it all looks okay.

10.) Once you are happy with the dry fit of the two pieces run some super glue into the hole of the second component and fit the two pieces firmly together.
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Cypher’s Top Tip[image: image14.png]



CyanoAcrylate cure’s by reacting to small traces of surface moisture (which is why it is so damned good at gluing your fingers together!) To get a really good bond apply a small amount of glue to one piece, then breathe a couple of times on the opposite piece, before joining them together. Curing should be very quick and prevent the need for an accelerator which actually creates a weaker bond.

For a little extra strength I carefully run some more superglue into the crack of the join, this also fills any small discrepencies between the components. Unfortunately some kits have such poorly fitting components that you will need to dig out your putty or use a Cyano Powder to fill the gaps!!!

These are my Sternguard conversions pinned using the pinning method just described…yes…even the plastic scope and ammo clip!
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THE PROCESS #2
The second type of pinning is for those joins that are difficult to judge the pin locations – where using the method above wouldn’t be achievable.

Complicated conversions tend to suffer from these difficulties so this process involves pinning the model AFTER you have glued the components together and given the glue sufficient time to cure.

1.)Using my Sternguard conversion I will show you how to strengthen the join between the Marines metal hand and his plastic bolter. As in the previous example, carefully drill a pilot hole then make it deeper and deeper. Slow and sure with frequent checks on the angle of drilling is important here so as not to damage the model detail.

2.) Because you are effectively drilling into two seperate components it is very important to gauge the depth you have drilled to. For dissimilar components like metal and plastic it’s not too bad because as soon as you start seeing plastic swarf (in this case) you know you have reached the second component and therefore need to be extra careful. Again, the little measuring trick I mentioned earlier comes into play.
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3.) Once you have found the distance between your fingernail and the drill tip you need to superimpose the drill bit over the model at the angle you have been drilling…this will effectively show you how deep into the second component you have drilled.

4.) I actually drilled a little further than the photo shows to give maximum strength to the join. That done, a quick dry fit with the brass rod, a drop of super glue and insertion of the rod will give the join its strength. I tend to use a thinner super glue for these joins as it is able to penetrate to the second component more easily.

[image: image21.jpg]



[image: image22.jpg]



5.) Clean up the excess glue…

6.) …and snip off the rod as close to the model as possible this time.
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7.) Finally, using a needle file carefully remove the excess brass rod until it is level with the model surface. A quick dab with some super glue will seal any gaps!
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This Sternguard Heavy Bolter conversion was completed using the second pinning method.
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And there you have it…two ways to pin your models.

A LITTLE SOMETHING EXTRA…
Just to show I am not completely fixated on Space Marines, here is a little tip for all you Ork Mekaniks.

The older metal Deff Dread and Killa kans are quite heavy models but once you have the main bodies put together and the legs pinned in place they are quite sturdy…the same cannot be said for the close combat arms which can break quite easily unless pinned.

1.) Start by carefully drilling through the close combat arm buzzsaw or klaw. Once that is done tack it in place on the arm itself with a small blob of superglue then drill through the hole you already made into the arm and out the other side. Use the dry fit process for your rod then glue it in place and snip it off. You can actually get away with quite a lot on Ork models because they already look so ramshackle that a bit of wire poking up does not look out of place when painted.
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2.) Next, file the arm joint on the Kan/Dread (I happen to be using a Kan) body flat then find a thick point on the rim and carefully drill a hole and fit a pin…glue it in place at this point.
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3.) As with the first example I gave you, offer up the close combat arm and ‘mark’ it so you have a point to drill. You may notice on the photo I already have a hole on the arm…that’s because after I drilled it I was unhappy with the angle of the arm in place…
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4.) …so I had another couple of goes (hey, I never said I was perfect [image: image32.png]


 )
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5.) After a bit of trial and error I decided to keep the original pose after all. Kuh!!!
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That’s all for this tutorial, thank you all for reading, I hope it was informative…now go pin something! [image: image35.png]
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File (tool)

From Wikipedia, the free encyclopedia
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This article is about files of linear form. For rotary files, see Burr (cutter).

This article is about the shaping tool. For the computer software tool, see file (command).
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Detail of a double-cut flat file showing cutting surfaces milled on both wide and narrow faces

A file is a tool used to remove fine amounts of material from a workpiece. It is common in woodworking, metalworking, and other similar trade and hobby tasks. Most are hand tools, made of a case hardened steel bar of rectangular, square, triangular, or round cross-section, with one or more surfaces cut with sharp, generally parallel teeth. A narrow, pointed tang is common at one end, to which a handle may be fitted.[1] 

A rasp is a form of file with distinct, individually cut teeth used for coarsely removing large amounts of material.[2] 

Files have also been developed with abrasive surfaces, such as natural or synthetic diamond grains or silicon carbide, allowing removal of material that would dull or resist metal, such as ceramic. 
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History[edit]

Early filing or rasping (the distinction is emic, not etic) has prehistoric roots and grew naturally out of the blending of the twin inspirations of cutting with stone cutting tools (such as hand axes) and abrading using natural abrasives, such as well-suited types of stone (for example, sandstone).[3] Relatedly, lapping is also quite ancient, with wood and beach sand offering a natural pair of lap and lapping compound. The Disston authors state, "To abrade, or file, ancient man used sand, grit, coral, bone, fish skin, and gritty woods,—also stone of varying hardness in connection with sand and water."[4] 

The Bronze Age and the Iron Age had various kinds of files and rasps. Archaeologists have discovered rasps made from bronze in Egypt, dating back to the years 1200–1000 BC. Archaeologists have also discovered rasps made of iron used by the Assyrians, dating back to the 7th Century BC. 

During the Middle Ages files were already quite advanced, thanks to the extensive talents of blacksmiths.[5] By the 11th century, there already existed hardened files that would seem quite modern even to today's eyes.[5] But although they existed, and could even have spread widely, in a geographical sense, via trade, they were not widespread in the cultural sense of the word—that is, most people, and even many smiths, did not have them. For example, in the 13th century, ornamental iron work at Paris was done skillfully with the aid of files, but the process was a secret known only to a master craftsman.[5] The Disston authors state, "It was not until the fourteenth century, however, that those who practiced art in ironwork began to use other tools, besides heat and the hammer, regularly."[5] This statement could mislead in the sense that stoning (with sandstone) and lapping (with wood, sand, and water) have never been rare activities among humans, or especially smiths. But the point is that modern iron or steel files, with teeth and hardening, and the material culture of intricate filing that would lead to locksmithing and gunsmithing, for example, are what took time to become common. But by the late Middle Ages, however, the transition was extensive. The Disston authors mention Nuremberg, Sheffield, and Remscheid (they use the Reimscheid spelling) as leading centers of production for files as well as tools in general. The activity in Remscheid reflects the metalworking spirit of the Rhine-Ruhr region in general (including Essen, Düsseldorf, and Cologne) rather than representing a single village of geniuses in isolation. (In fact, given the Disston authors' mention of the blacksmith guilds of 13th-century Florence and 15th-century England, coupled with their mention of Nuremberg, Sheffield, and Remscheid, it is interesting to trace a region that sweeps from Florence through Nuremberg, the Rhine-Ruhr, the Netherlands, and up to Sheffield, and to compare it with the modern economics notation of the Blue Banana.) Most files of the period were smithed by hand in a sequence in which the iron was forged (heated and hammered), then the teeth were cut with a chisel (some of this action was just as much upsetting/swaging as it was cutting), and then the piece was hardened (by heating and then quenching), followed sometimes by tempering. Among the drawings of Leonardo da Vinci is a sketch of a machine tool for the cutting of files (the chisel would make one strike, swaging a tooth, then automatically advance into position for the next tooth, and strike again). 

Prior to the industrialization of machining and the development of interchangeable parts during the 19th century, filing was much more important in the construction of mechanisms. Component parts were roughly shaped by forging, casting, and by primitive machining operations. These components were then individually hand-fit for assembly by careful and deliberate filing. The potential precision of such fitting is much higher than generally assumed, but the components of such hand-fit assemblies are decidedly not interchangeable with those from another assembly. Locks, clocks, and firearms (flintlocks and earlier) were manufactured in this way for centuries before the Industrial Revolution. 

Machining in the mid-19th century was heavily dependent on filing, because milling practice was slowly evolving out of its infancy. As late as the early 20th century, manufacturing often involved filing parts to precise shape and size. In today's manufacturing environment, milling and grinding have generally replaced this type of work, and filing (when it occurs at all) usually tends to be for deburring only. Skillful filing to shape and size is still a part of diemaking, moldmaking, toolmaking, etc., but even in those fields, the goal is usually to avoid handwork when possible. 

Types[edit]




Relative tooth sizes for smooth, 2nd cut and bastard files

Files come in a wide variety of materials, sizes, shapes, cuts, and tooth configurations. The cross-section of a file can be flat, round, half-round, triangular, square, knife edge or of a more specialized shape. Steel files are made from high carbon steel[6]

 HYPERLINK "https://en.wikipedia.org/wiki/File_(tool)" \l "cite_note-7" [7] (1.0 to 1.25% carbon) and may be through hardened[8] or case hardened.[9]

 HYPERLINK "https://en.wikipedia.org/wiki/File_(tool)" \l "cite_note-10" [10] 

There is no unitary international standard for file nomenclature; however, there are many generally accepted names for certain kinds of files. A file is "blunt" if its sides and width are both parallel throughout its length.[2] It is "tapered" if there is a reduction in its dimensions from its heel toward its point. A file may taper in width, in thickness, or both.[2] A "tang" is a protrusion at the heel, tapered, parallel sided, or conical, for gripping, inserting in a handle, or mounting in a chuck.[2] 

The cut of the file refers to how fine its teeth are. They are defined as (from roughest to smoothest): rough, middle, bastard, second cut, smooth, and dead smooth. A single-cut file has one set of parallel teeth while a cross-cut or double-cut file has a second set of cuts forming diamond shaped cutting surfaces.[1] In Swiss-pattern files the teeth are cut at a shallower angle, and are graded by number, with a number 1 file being coarser than a number 2, etc. Most files have teeth on all faces, but some specialty flat files have teeth on only one face or one edge, so that the user can come right up to another edge without damaging the finish on it. 

Some of the common shapes and their uses: 

	File Types and Uses 

	Name 
	Image 
	Description 

	Mill file 
	
	The most common shape, single-cut, rectangular in cross section, with an even thickness throughout their length; they may be either parallel sided or taper slightly in width from heel to end[8] 

	Flat file 
	
	Similar to a mill file, but may be double-cut 

	Hand file 
	
	Parallel in width and tapered in thickness, used for general work 

	Square file 
	
	Gradually tapered and cut on all four sides. Used for a wide variety of tasks 

	Three square/Triangular file 
	
	Triangular in cross-section, which may taper gradually, often to a point on smaller files. The sides may be equal in cross-section, or have two long and one short surface 

	Round/Rat tail 
	
	Round in cross-section and gradually tapered over their length. They are used for enlarging round holes or cutting scalloped edges 

	Half round file 
	
	Has one flat and one convex surface, and either tapering slightly or maintaining an even thickness, width, or both over their length 

	Combination file 
	
	Tangless, flat sided or half-round, with two to four cutting surfaces, typically including a combination of single cut, double cut, or rasp 


· Crossing files are half round on two sides with one side having a larger radius than the other. Tapered in width and thickness. For filing interior curved surfaces. The double radius makes possible filing at the junction of two curved surfaces or a straight and curved surface.

· Joint round edge files are parallel in width and thickness, with rounded edges. The flats are safe (no teeth) and cut on the rounded edges only. Used for making joints and hinges.

· Barrette files are tapered in width and thickness, coming to a rounded point at the end. Only the flat side is cut, and the other sides are all safe. For doing flat work.

· Checkering files parallel in width and gently tapered in thickness. They have teeth cut in a precise grid pattern, and are used for making serrations and doing checkering work, as on gunstocks.

· Planemaker's float Floats are straight, single-cut files which taper used for cutting, flattening and smoothing wood, particularly in making wooden hand planes.

· Crochet files are tapered in width and gradually tapered in thickness, with two flats and radiused edges, cut all around. Used in filing junctions between flat and curved surface, and slots with rounded edges.

· Knife files are tapered in width and thickness, but the knife edge has the same thickness the whole length, with the knife edge having an arc to it. Used for slotting or wedging operations.

· Pippin files are tapered in width and thickness, generally of a teardrop cross section and having the edge of a knife file. Used for filing the junction of two curved surfaces and making V-shaped slots.

· Half round ring files taper in width and thickness, coming to a point, and are narrower than a standard half round. Used for filing inside of rings.

· Round parallel files are similar to round files, except that they do not taper. Shaped like a toothed cylinder.

· Equalling files are parallel in width and thickness. Used for filing slots and corners.

· Slitting files are parallel in width with a diamond-shaped cross section. Thinner than knife files and use for filing slots.

· Nut files are fine, precise files in sets of graduated thickness, used by luthiers for dressing the slots at the end of the neck which support the strings of guitars, violins etc., in the correct position.

· Pillar files are parallel in width and tapered in thickness for perfectly flat filing. Double cut top and bottom with both sides safe, these are long, narrow files for precision work.

· Warding files are parallel in thickness, tapered in width, and thin. Like a hand or flat file that comes to a point on the end. Used for flat work and slotting.

· Dreadnought (curved teeth) and millenicut (straight teeth) files both have heavily undercut, sharp but coarse teeth. Both can be used for rapidly removing large quantities of material from thick aluminum alloy, copper or brass. Today, the millenicut and dreadnought have found a new use in removing plastic filler materials such as two-part epoxies or styrenes such as those commonly used in automobile body repairs.

· Farrier Rasp files are tanged rasps used mainly by farriers and blacksmiths. They are flat with a rasp on one side and double cut on the reverse.

Diamond files[edit]




A selection of diamond impregnated files

Instead of having teeth cut into the file's working surface, diamond files have small particles of industrial diamond embedded in their surface (or into a softer material that is bonded to the underlying surface of the file). The use of diamonds in this manner allows the file to be used effectively against extremely hard materials, such as stone, glass or very hard metals such as hardened steel or carbide against which a standard steel file is ineffective. Diamond files are also the only type that may be used with a back-and-forth motion without damaging the file. These may also be called diamond laps, as the "teeth" are not regular projections, as in a file, but particles, usually shaped and located randomly and held in place by a softer (any other) material. 

Needle files[edit]




A selection of small needle files

The image to the left shows a selection of needle files in an assortment of cross sectional shapes. 

Needle files are small files that are used in applications where the surface finish takes priority over metal removal rates but they are most suited for smaller work pieces. They are often sold in sets, including different shapes. 

Riffler files[edit]




A selection of riffler files

Riffler files are small to medium-sized files in an assortment of cross sectional shapes and profiles. The varying profiles and shapes enable them to be used in hard to reach, or unusually shaped areas. They are often used as an intermediate step in die making where the surface finish of a cavity die may need to be improved, e.g. in plastic injection moulding or die casting. 

Machine files[edit]




A selection of machine files

Files are produced specifically for use in a filing machine, which is similar in appearance to a scroll saw with a vertically reciprocating file mounted in the middle of a table. A workpiece is manipulated around the file's face as the shape requires. 

A cone point (as pictured in the top and bottom files at left) allows a file to center itself in its mount. Files with flat mounting surfaces must be secured with set screws. 

Filing machines are rarely seen in modern production environments, but may be found in older toolrooms or diemaking shops as an aid in the manufacture of specialist tooling. 

Escapement files[edit]

Escapement files, also known as watchmaker's files, are a classification of short, (very) thin files with bastard-cut or embedded diamond surfaces, similar to needle files in form and function but smaller. Typical dimensions are on the order of approximately 100–140 mm (4-5​1⁄2 in.) in length and 3–5 mm (​1⁄8–​3⁄16 in.) in width. Best used for fine, delicate work on small pieces or mechanisms (such as escapements), escapement files are commonly used by clock and watchmakers, as well as in crafting jewelry. 

Dental files[edit]

During root canal therapy, round files ranging from .06-to-0.8-millimetre (0.0024 to 0.0315 in) diameter files are used to smooth the narrow canals of the interior of the tooth and thus facilitate disinfection of the internal surface. Typically the files are made of stainless steel or nickel titanium (NiTi) and come in a variety of styles. Mechanized files, known as rotary files, are also commonly used. These files attach to the head of a specific oscillating or rotating drill.[11] 

Use [edit]

Main article: Filing (metalworking)
Files have forward-facing cutting teeth, and cut most effectively when pushed over the workpiece. A variety of strokes are employed to stabilize the cutting action and derive a varied result.[2] Pulling a file directly backwards on a workpiece will cause the teeth to dull. Draw filing is an operation in which the file is grasped at each end, and with an even pressure alternately pulled and pushed perpendicularly over the work.[2] A variation involves laying the file sideways on the work, and carefully pushing or pulling it across the work. This catches the teeth of the file sideways instead of head on, and a very fine shaving action is produced. There are also varying strokes that produce a combination of the straight ahead stroke and the drawfiling stroke, and very fine work can be attained in this fashion. Using a combination of strokes, and progressively finer files, a skilled operator can attain a surface that is perfectly flat and near mirror finish. 

Pinning refers to the clogging of the file teeth with pins, which are material shavings.[citation needed] These pins cause the file to lose its cutting ability and can scratch the workpiece. A file card, which is a brush with metal bristles, is used to clean the file. (The name, "card", is the same as used for the "raising cards" (spiked brushes) used in woolmaking.)[citation needed] Chalk can help prevent pinning.[12]
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Replacing a Hacksaw Blade – in which direction?
Something I noticed today in the toolbox of a friend I was helping out with some home renovating. After picking up his hacksaw to make a cut I noticed the blade was on the wrong way. This is a simple mistake but my friend should have known better.
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Hacksaw Blade Direction
When replacing the blade on your hacksaw the teeth must always point forward, away from the handle.

P99Q6
What TPI for cutting metal?

Using a 14-TPI blade to cut thick metal (over 1/8″) will speed up cutting compared to an 18-TPI blade. Speed tests are an estimation based on hand cutting. New Lenox hacksaw blades were used for consistency. Note 1: Lenox suggests using a 14-TPI blade for cutting wood.

32-TPI blade is a must when cutting thin material, e.g. electrical conduit and copper pipe. Note 1: A 32-TPI blade is rated to cut material up to 1/8″ material, but a 24-TPI blade cuts just as effectively and faster for materials above 3/32″ (roughly).
