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	AMERICAN INCH PRODUCTS




	Size

	T.P.I.

	Major Dia.




	 

	UNC

	UNF

	inch




	0

	 

	80

	0.060




	1

	64

	72

	0.073




	2

	56

	64

	0.086




	3

	48

	56

	0.099




	4

	40

	48

	0.112




	5

	40

	44

	0.125




	 

	 

	 

	 




	6

	32

	40

	0.138




	8

	32

	36

	0.164




	 

	 

	 

	 




	10

	24

	32

	0.190




	12

	24

	28

	0.216




	 

	 

	 

	 




	¼

	20

	28

	0.250




	5/16

	18

	24

	0.313




	⅜

	16

	24

	0.375




	7/16

	14

	20

	0.438




	½

	13

	20

	0.500




	 

	 

	 

	 




	⅝

	11

	18

	0.625




	¾

	10

	16

	0.750




	⅞

	9

	14

	0.875




	1

	8

	14/12

	1.000





 



	METRIC PRODUCTS




	Size

	Thread Pitch

	Major Dia.

	T.P.I.




	 

	mm

	mm

	inch

	inch




	M1.6

	0.35

	1.60

	0.063

	73




	M2.0

	0.40

	2.00

	0.079

	64




	 

	 

	 

	 

	 




	M2.5

	0.45

	2.50

	0.098

	56




	 

	 

	 

	 

	 




	M3

	0.50

	3.00

	0.118

	51




	 

	 

	 

	 

	 




	M4

	0.70

	4.00

	0.157

	36




	 

	 

	 

	 

	 




	M5

	0.80

	5.00

	0.197

	32




	 

	 

	 

	 

	 




	M6

	1.00

	6.00

	0.236

	25




	 

	 

	 

	 

	 




	M8

	1.25

	8.00

	0.315

	20




	M10

	1.50

	10.00

	0.394

	17




	 

	 

	 

	 

	 




	M12

	1.75

	12.00

	0.472

	14 ½




	M14

	2.00

	14.00

	0.551

	12 ½




	M16

	2.00

	16.00

	0.630

	12 ½




	M20

	2.50

	20.00

	0.787

	10




	 

	 

	 

	 

	 




	M24

	3.00

	24.00

	0.945

	8 ½





 



	BRITISH INCH PRODUCTS




	Size

	T.P.I.

	Major Dia.




	 

	BSW

	BSF/BA

	inch




	 

	 

	 

	 




	8BA

	 

	59.1

	0.087




	 

	 

	 

	 




	6BA

	 

	47.9

	0.110




	⅛

	40

	 

	0.125




	5BA

	 

	43.0

	0.126




	4BA

	 

	38.5

	0.142




	3BA

	 

	34.8

	0.161




	2BA

	 

	31.4

	0.185




	3/16

	24

	32.0

	0.187




	1BA

	 

	28.2

	0.209




	0BA

	 

	25.4

	0.236




	¼

	20

	26.0

	0.250




	5/16

	18

	22.0

	0.313




	⅜

	16

	20.0

	0.375




	7/16

	14

	18.0

	0.438




	½

	12

	16.0

	0.500




	 

	 

	 

	 




	⅝

	11

	14.0

	0.625




	¾

	10

	12.0

	0.750




	⅞

	9

	11.0

	0.875




	1

	8

	10.0

	1.000
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Introduction

When the far-sighted Percival Marshall founded The Model Engineer and Amateur Electrician in January 1898 it was, to paraphrase his words, in recognition of the army of workers whose tastes lay in the direction of mechanics and electricity having no journal devoted to the subjects from the amateur’s point of view. At that time most people were more familiar with horses than machines and the internal combustion engine and electricity, which would in time supplant wind, water and steam as major power sources, were relatively recent innovations. There were engineers in industry who could pursue their interest in spare time, using knowledge acquired at work, but there were far more potential enthusiasts who had no mechanical background and needed education and guidance, both provided in abundance by the magazine at just twopence a week!

As electricity grew to become taken for granted and its widespread use created an ever-expanding market for mass-produced equipment, the necessity or incentive for amateur construction diminished and the ‘Amateur Electrician’ part of the title was discontinued. The ‘Model’ aspect of the title reflects the fact that an engineering model requires much the same machinery and techniques as full-size prototypes, but on a scale and with work sizes more suited to the home workshop. To make something which functions gives point to those who enjoy working with metal as a hobby; their materials and methods are also shared with professionals who earn their living from the output of small machine shops.

Over the years an enormous amount of useful information has been published, from lengthy series of articles by eminent engineers to brief tips from average enthusiasts. Some of this material has subsequently appeared in book form, but most lies undiscovered by those who do not easily have access to early issues. This book is, effectively, a random dip into the middle fifty years of the magazine, offering an assortment of ideas relating to general metalwork, with the emphasis on lathe usage and benchwork and an occasional glimpse of practices now not so frequently encountered. It is hoped that at least some of the items will be of use and interests to readers of any degree of experience.


SECTION 1

Lathes and Lathework

Removable Nose for a Mandrel

H.S. Wheeler (November 1964)

A useful addition to a Myford ML7 lathe is a removable nose for the outer end of the mandrel. I found it quite simple to make.

It consists of a nosepiece which is a replica of the standard mandrel nose, and an extending neck which is stepped.

The ¾ in. dia. step passes through the hole in the gear guard and forms a stop at the end of the mandrel. The end of the smaller 19/32 in. dia. step is sawcut and coned out, and a mating cone is made.

A 5/16 in. dia. clearing hole is drilled right through the attachment and in this is passed a long stud, screwed 5/16 in. Whitworth at each end.

To assemble the device on the lathe we need only push it right home in the mandrel and then tighten the external nut, which draws the cone into the taper and expands the end of the stepped part. The clamping is quite rigid.

If the standard faceplate is now screwed on the nose part, it will be very useful for turning the mandrel by hand, as in small screwing or tapping operations. By securing the appropriate disk to the faceplate you can also use the device for sanding or finishing, by running the lathe at top speed. The mandrel should then be run in reverse, to prevent the possibility that the faceplate will unscrew.

[image: Illustration]

It will save you the removal of a good deal of stock if you make the nosepiece and stepped tailpiece separately and then screw and pin the tailpiece into the nosepiece. You can remove the device instantly by slackening off the external nut and giving the spindle a light tap to clear the tapered cone, when the whole can be pulled out.

Center with Tool-setting Peg

(January 1924)

The appended view represents an idea for tool-setting down to quite small diameters by the use of a peg inserted in a cross-hole in a special back-center. The latter should be cut away as shown so that the tool may pass along when the peg is set only to a small amount of projection.

[image: Illustration]

Divider for a Portass

A.G. Allnut (April 1964)

Readers with a Portass or similar lathe may be interested in my divider, if they have a 60t bull wheel. The conical shape detent is, perhaps, not perfect but it works well enough.

[image: Illustration]

Tapers

‘Geometer’ (January 1957)

The desirable true running of a pulley or flywheel taper-fitted on a shaft is generally best ensured by finishing faces and outside diameter with the component mounted on a mandrel running between centers in the lathe. All important surfaces are thus finished at one setting and the wheel is both parallel and concentric—a condition difficult to achieve by chucking and re-chucking no matter how carefully this may be done.

The preliminary roughing out is advisedly done in a chuck (which can be a four-jaw independent type with the jaws reversed if necessary, since heavier cuts can be taken in a chuck than on a mandrel) leaving about 1/64 in. surplus for finishing. In this way, scale or any hard spots in the casting can be successfully dealt with in the rough machining, using a slow rotational speed and taking cuts deep enough to be everywhere well below the surface.

Diagrams A and B illustrate typical chuck set-ups for rough machining a small flywheel, the material removed at each being shown by the shaded areas. At each set-up the wheel is pushed back to the jaws for facial alignment, and the jaws are regulated for peripheral or general spinning truth.

Although it is not vital to do so, it is generally best to machine the taper bore on the first set-up, and also to turn along the outside diameter as far as possible. On the second set-up it is then practicable to fit a taper mandrel in the bore and employ its end for checking and truing— if it should happen that it is difficult to apply the pointer of a surface gauge to a portion of the outside diameter.

Moreover, should a small error result from the setting, cleaning cuts can easily be taken on the mandrel set-up C since the particular faces will be toward the tailstock.

Taper uniformity

When the shaft is available on which the wheel is to fit, it can be tried in the taper as this is machined (or reamed) in order to locate the wheel endwise correctly— in which respect, should the taper bore be made slightly too large a reducing cut can always be taken over the face.

Alternatively, the bore can be sized from a reamer or mandrel, as at D, which may be necessary if the component is a replacement, or one is requiring to stan-dardize tapers for wheels to be fitted on different shafts. In the case of a mandrel, a shoulder can be left in machining or a sleeve can be fitted for a distance X to obtain when the taper is at correct size; in the case of a reamer, a sleeve is essential when the distance can be measured with a rule, or a small gauge made just to push into the space.

[image: Illustration]

A common type of gauge for this method of sizing tapers is as E, where the taper portion ends in a step on one side X1. On the tool being pushed tightly into the bore to be tested, the step should go just below the surface while the full diameter just stands proud—showing the bore to be within its particular tolerance.

[image: Illustration]

Should the gauge enter too far a light correcting cut can always be taken across the face—assuming there remains sufficient material on other faces to machine them into relationship—which is as good a reason as any for finishing the taper early in the proceedings.

The principle also applies to a shaft F where a ring gauge (corresponding to the component) is used. This may have a step X2 to locate the position where the taper finishes at the full diameter, or at the opposite end on the small diameter, though a better way is to take the distance Y from the face to a shoulder or the end of the shaft.

If a keyway is required in a wheel its cutting should be the final operation. From square drill rod a tool is made as G, turning the shank, filing the surplus to tool shape, then hardening and tempering. Planing cuts are taken from the saddle with the chuck secured against rotation, as at H, by a holding strip from backplate to headstock.

Cutting Metric Threads

The use of a 127-toothed wheel for metric screwcutting on an English lathe By Geo. Gentry (July 1955)

This article relates to a problem which is constantly recurring in both amateur and professional workshops, and it is proposed to deal with it in some detail to satisfy the requirements of querists who have asked for advice on how to produce metric threads on lathes with fractional-inch pitch lead screws. In the particular instances, the pitch of the lead screw is not specified, but it will be assumed that it is 8 t.p.i., as this is the pitch most commonly employed on English lathes of the sizes employed by model engineers. Neither is it known what change wheels may be available, but if the basic principles of the calculations are grasped, they can be adapted to different lead screws or change wheels by the use of elementary arithmetic.

Ratio of wheel numbers

If the pitch of a screw to be cut is given, the ratio of gearing required is expressed as the ratio of the pitch to be cut (on the mandrel end) to the pitch of the lead-screw (on its appropriate end). If, however, the reciprocal of the pitch be given (i.e. number of threads per inch), the reciprocal of the lead screw pitch is put on the mandrel, and the screw to be cut on the leadscrew. In the first case, as an example, if it is desired to cut a pitch of 1 mm. with a leadscrew of 2 ½ mm., the ratio of gears will be ½ ½ or 1 to 2 ½ mandrel to screw.

In the second case, if it is desired to cut 12 t.p.i. with a lead screw of 8 t.p.i., the ratio of gears will be 8/12 or 8 to 12 mandrel to screw.

Applying the second case, to explain the use of the 127 wheel, it is necessary to know that there are 25.4 mm. in 1 in., or a 1 mm. pitch screw may be expressed as 25.4 t.p.i. This is not exactly correct but has only an error of the order of two millionths of an inch in an inch which is negligible entirely.

If then we require to cut 25.4 t.p.i. with a leadscrew of 8 t.p.i., applying the second case, the ratio of gears will be 8/25.4 or 8 to 25.4 mandrel to screw. Thus:

[image: Illustration]

the smallest factor which can be used to bring 25.4 to whole numbers being 5. Thus a simple train (i.e. not a compound train) made with a 40 wheel on mandrel end and 127 wheel on the 8 t.p.i. lead-screw end will cut 25.4 t.p.i. or 1 mm. pitch (Fig. 1). Forty is the driver and 127 the driven or follower of the train.

Keeping to simple trains throughout and retaining the 127 on the screw, the 40 wheel must be replaced with wheels corresponding to the fractions of mm. pitch or multipliers of mm. pitch required. Thus to cut ½ mm. pitch, ½ of 40 or 20 will be required on mandrel as a driver. To cut 0.6mm. pitch 0.6 of 40 = 24 wheel will be required and to cut 0.7 mm. 0.7 of 40 = 28 wheel will be required and none others, if simple trains are required. This explains the following table, a study of which will explain that to cut fractions of mm. we speed down the screw and to cut over 1 mm. speed up the same. The use of idle wheels is given at the end of this article.


[image: Illustration]

Fig. 1



Compound trains

To make clear the principle of compounding, which will be necessary in some cases where the drivers given are not available, the interested reader must understand the idea of speeding down or up in proportion to the fraction or multiplier of 1 mm. required to be cut. If, for instance, ½ mm. is required and no 20 wheel is available, the compounding wheels must have the ratio 2 to 1 down, say 48 and 24, thus retaining the original 40 driver, put it 40 driving into 48 on intermediate stud and 24 keyed to 48 on same (and running with it) driving the 127 on screw (Fig. 2).

If there should be trouble in getting the wheels to come together, the 24 and 40 drivers may be changed about, giving 24 on mandrel driving 48 on stud, and 40 on stud (keyed to 48) driving 127 on screw. If, however, 24 and 48 are either or both not available:

56 and 28; 60 and 30; 64 and 32 or any 2 to 1 wheels available may be used in the same way. Applying the principle where 0.6 mm. is required and no 24 is available, the compounding wheels must have the ratio 1 to 0.6 down or 10 to 6, say wheels 50 to 30 giving 40 driving 50 on stud and 30 keyed to 50 driving 127 on screw.


[image: Illustration]

Fig. 2



Then, again, if it is required to cut 2 mm. pitch and there is no 2 x 40 = 80 available, speed up the train 1 to 2. Thus, using 24 and 48: with 40 on mandrel driving 24 on stud and 48 keyed to 24 on stud driving 127 on screw will do it (Fig. 3). In this case, however, it may be necessary to change the 48 and 40 driver about, giving 48 on mandrel driving 24 on stud, and 40 keyed to 24 driving the 127 on screw.


[image: Illustration]

Fig. 3



It is obviously impossible to prepare a correct compound table in the absence of knowledge of wheels available, but readers are advised to master the principle, and having got a correct working setting to note down the wheels used and ultimately complete their own table for reference.

There is one other instance. Say it is necessary to cut 1 ½ mm. pitch and there is no 60 available. Keeping the 40 on mandrel, speed up 1 to 1 ½ using say 20 to 30. That is 40 on mandrel, driving 20 on stud and 30 keyed to 20 driving 127 on screw.

It may be that the simple train driver is too large, even though wheels may be available; as, for instance, the use of 100 into 127, and so make useless any intermediate idle wheel or wheels. In such a case, gear down 2 to 1 by using 50 as a driver and then counter-gear up by compounding 1 to 2 with any pair. Say 20 and 40. Thus 50 on mandrel driving 20 on stud and 40 on stud (keyed to 20) driving 127 on screw will cut 2 ½ mm.

In compounding, where it is necessary to use idle wheels in a corresponding simple train to preserve the right direction of rotation, the compounding wheels serve the purpose of one idle wheel.

General requirements

The novice at setting up screwcutting trains must realize that in arranging a compound train, double-width intermediate studs are necessary, and a double-width nose on lead screw. Idle wheels may have any number of teeth. If the lead screw has a right-hand thread, the mandrel and lead screw must revolve in the same direction to cut a right-hand thread. Unless a cluster gear or other means of reversing the gear train are provided, therefore, one idler gear between mandrel and lead screw must be used; for lefthand threads, two idlers are necessary.


[image: Illustration]

Fig. 4
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Fig. 5



Difficulty in setting up a gear train may arise when wheels which do not mesh with each other overlap owing to their large diameter. This may occur when using, say, a 100 wheel on the mandrel and a 127 on the lead screw. It may be overcome by using an idler of double width, or two wheels of the same size keyed together, as in Fig. 4; to reverse the direction, a second idler is added, as in Fig. 5. These conditions apply to all screwcutting trains, quite apart from those used for cutting metric threads.

Metric thread table for an 8 t.p.i. lead screw (All Simple trains)

[image: Illustration]

Forming and Finishing a Screwthread

E.T. Westbury (May 1963)

When V-threads of relatively coarse pitch are cut, the load on the tool point becomes very heavy, as the breadth of the cutting edge in action increases rapidly with the depth. Top rake, which in normal circumstances can be used to reduce loading in machining steel and other tough metals, has a limited value in screwcutting. Experienced turners sometimes ease the load on the tool by shifting it sideways slightly between cuts, using the topslide feed, and centralizing it only for the final cuts. This is effective if skillfully carried out, but it can hardly be recommended as a general practice, especially for the beginner, because of the risk of disastrous error.

A well-known alternative method, which is much more certain in its results, is to swivel the topslide to the flank angle of the thread, which in the Whitworth form is 27 ½ deg. from a right angle, or in other words 62 ½ deg. from the lathe axis. When the tool is fed in at this angle, it cuts on the leading flank alone, and the load on the extreme point is greatly reduced. The tool may with advantage be given side rake for dealing with steel—a downward slope from the leading flank. Using the topslide for quick withdrawal of the tool at the end of the cut is not very convenient. The usual practice is to employ the cross-slide and return it to the same point each time, applying the cutting feed only on the topslide.

Some lathes, including the Myford ML7, do not provide for sufficient swiveling of the topslide. With the type of ball handle favored (not necessarily the best, but the most popular) it is rather difficult to find room for manipulating both the cross and top feeds at this angle in lathes of limited center height. Several devices have been described in ME for increasing the swiveling range of the ML7; they usually involve the raising of the cross-slide by a packing plate, and thus restrict the size of the tool which can be used in the normal toolpost, but there is still room to fit a tool which is quite adequate.

The generation of screwthreads in the lathe is essentially a jobbing task; it is rarely, if ever, used in quantity production as it is far too slow to suit general requirements. Except in high precision toolroom work, such as the production of screw pitch gauges, exact measurement of all thread dimensions is seldom made. Most of us, having turned the screw blank, or bored the tapping hole, to nominal dimensions, work by “fit and feel,” either to a gauge or to the mating part, rather than by precise measurement. Complete specifications of
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