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The main purpose of the present work is to be a handy book of

reference for draughtsmen engaged chiefly in Topographical Drawings.

But to have limited its use to one class of draughtsmen, and especially

to the skilled members of that class, would have necessitated the

discovery of more cogent reasons for its publication than its author has

yet been able to adduce. Works of such a character exist already, and

though their imperfections are numerous, they fulfil their purpose in a

fairly satisfactory manner. But had the field been clear in this

direction, it is so restricted in extent that to have entered upon it

would have been to undertake a labour that promised little fruit, for

such a work could be only of small utility even to those for whom it

was specially intended. It was, therefore, determined to make the

present handbook generally useful by giving it a much wider scope.

And hence, if the intention has been efficiently carried out, it may

claim a place in every drawing office, be it that of the Topographer,

the Hydrographer, the Surveyor, the Military, Civil, or Mechanical

Engineer, or the Architect. Whether or not this degree of success

has been achieved, is not for the author to judge. But should he have

failed to reach the high mark at which he has aimed, he hopes, with

some degree of confidence, that he has at least succeeded in producing

a book which the experienced draughtsman will find valuable as a

book of reference, and which the pupil may constantly consult with

profit. A want has long been felt by draughtsmen for some work of

this kind to which they might refer their pupils in the office, and it

may not be presumptive to suppose that the present work has supplied

that want. To render it convenient for this twofold purpose, it has

been divided into two parts. In the first part the principles and practices

of the art have been clearly but briefly explained and illustrated;

while in the second part, the application of the principles previously

learned has been treated of, and such information given as relates

directly to the duties of the practitioner.


Of course, in a work of the present character, originality in the

matter is neither to be expected nor desired; enough if the manner

shows some novelty, and is such as to add value to the matter.


Although the preparation of maps and plans has received the

chief share of attention, engineering, architectural, and mechanical

drawings have been largely treated of. Projection, orthographic,

isometric and perspective, has been altogether omitted as beyond the

scope of the work; but Colouring and Shading have been fully considered

and profusely illustrated.


The Plates appended as examples for reference are numerous

and varied in character; they have been specially prepared by

B. Alexander, to whom the author offers his warmest thanks for the

truly admirable manner in which he has executed the work entrusted

to him.




16, Craven Street, Charing Cross,


September 7th, 1874.
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 Section I.—The Drawing Office and its Furnishings.



There are few occupations so dependent for their correct performance

upon minute matters of detail as that of the draughtsman. Things

apparently the most trivial are sufficient to render inaccurate or to

mar the appearance of the otherwise most carefully and skilfully

executed design, and as the value of a drawing depends wholly upon

its accuracy and its appearance, it is obvious that such matters of

detail, however trivial they may be in themselves, demand careful

attention. We have, therefore, deemed it desirable to preface our

remarks on Plan and Map Drawing with a brief description of the

instruments and materials required, and of the mode of using them

which experience has shown to be the best.


 The Drawing Office.



—The first essentials of a room for drawing

in are—that it shall be quite free from damp and be well lighted.

The position of the windows is a matter of some importance, and

though persons have largely to accommodate themselves to circumstances

in this respect, it is desirable to know what are the most

suitable conditions, in order that they may be complied with as far as

circumstances permit. Skylights are unsuitable, because the light

entering from above is liable to be intercepted by the body, and

especially by the hands of the draughtsman; besides which, the light

from a skylight is seldom sufficient. For the same reasons, a window

placed very high in the room is objectionable. When possible, a

western aspect is to be preferred, as the light from this direction is

less variable and lasts later in the day than from other directions.

Blinds of some kind are necessary to modify the light when the sun

shines directly upon the window. Gaslights should be situate about

3 feet above the drawing table, and there should be two burners,

placed not less than 2 feet apart, as otherwise the hands and the

instruments will cast shadows which will prevent fine lines and points

from being seen.


The drawing table should be placed under the window; it should

have a breadth of about 2 feet 6 inches, and its height should be 3 feet

8 inches at the back and 3 feet 6 inches at the front. The front edge

should be rounded over.


Dusters and means for washing the hands must also be provided,

as it is requisite to frequently dust the paper and the instruments, and

to keep the hands perfectly clean.


 Instruments.



—All drawing instruments should be of the best

workmanship, for it is impossible to obtain accuracy with imperfect

tools, and they must be kept in order by careful handling. For

all kinds of drawing, compasses of three sizes are required, the

ordinary compass, the bows, and the spring bows. The best compasses

are those which are sector-jointed. The points should be kept sufficiently

sharp not to slip on the paper, but not so sharp as to readily

penetrate it. It is also important that the points be thin and round,

as otherwise, when several arcs have to be struck from the same

centre, the compass leg is apt to make a large hole, which is utterly

destructive of accuracy. The pencil leg should be kept exactly equal

in length to the steel leg, for true circles cannot be drawn when one

leg is shorter than the other. In removing the movable leg, care

should be taken to draw it straight out, as nothing spoils the instrument

so soon as wrenching the leg from side to side. In using the

compasses, the instrument should be held lightly between the thumb

and the forefinger only. It should not be pressed upon the paper;

but it should rest equally upon both points. If the weight of the

hand be thrown upon the instrument the points will penetrate the

paper. Care should also be taken to bend the joints so as to keep

both legs perpendicular to the paper. If attention be not given to

this matter, the steel leg will make a large hole in the paper, and

the ink leg will make a ragged line, because only one of the nibs will

touch.


Next in importance to the compass, and of more frequent use, is

the drawing pen. The draughtsman should possess at least two of

these instruments, one for fine, and another for medium lines. When

the proper opening of the nibs for fine lines has once been obtained,

it is desirable not to change it; the pen can always be cleaned by

passing a piece of drawing paper between the nibs. The cleaning

of the pen should be carefully attended to; it should never be put

away without having every particle of dried ink removed from it;

and frequently, while in use, it should be wiped out to remove the

dust, which is constantly settling in it, as well as the particles of lead

that are taken up from the paper. The ink is supplied by breathing

between the nibs and dipping them in the liquid, or by means of a

camel’s hair brush. When the latter method is adopted, care should

be taken to protect the brush from the dust floating in the atmosphere

of the room.


After considerable wear, the drawing pen will require setting.

The operation of setting requires some judgment and considerable

practice, and is one of those mechanical niceties which it is difficult

to describe. Generally it will be found advantageous to have the pen

set by an instrument maker. As, however, this resource is not always

at hand, it is desirable that the draughtsman should be able to set his

own pen. The following description of the operation given by W.

Binns, in his admirable work on Projection, is the best we have seen.

“The nibs must be precisely of the same length, rounded in two

directions, and as sharp as it is possible to make them without producing

to the touch a sensation of cutting, and without scratching the

surface of the paper when drawing a line, which is generally the case

when one nib is longer than the other. This irregularity may be

detected by placing alternately the sides of the pen at an acute angle

with the forefinger, and slipping the edge of the nail over the point,

when the difference in length will be at once perceived; and it may

be reduced by drawing a few lines, as it were, on a turkey stone,

with the pen applied to the edge of a set square in the same manner

as if drawing lines upon paper, but with this difference, that during

the longitudinal motion of the pen the handle must be turned over in

a circular manner, so as to give a rounded form to the point of the

pen. If the pen be now held with the point directed towards the

eye, and gently moved about so as to catch the angle of reflexion, a

bright speck on one or both nibs will be observed, which must be

reduced by rubbing the pen to and fro upon the stone, giving at the

same time a slight rotary motion to the handle, which must be held

at an angle of about 20° with the face of the stone: the point of the

pen being examined from time to time, and the process of reducing

the bright specks continued until the point is as fine as can be used

without cutting or scratching the paper. If at this stage the two

nibs are of the same length, a perfectly solid and fine line can be

drawn. The beginner, however, must not be disappointed if sixty

minutes are thus expended before he can produce a satisfactory result;

whereas two minutes in the hands of a practitioner would suffice.”


The instrument most frequently in the hands of the draughtsman

is the lead pencil. These are required of various degrees of hardness,

but for lines that are to be ruled an H H is the best. The most suitable

qualities of lead are those which are the most easily rubbed out;

these qualities are sometimes gritty, but this defect is more than compensated

by the facility with which a line may be removed from the

paper. There is some art in cutting a pencil properly. If the point

is intended for sketching, it should be cut equally from all sides, so as

to produce a perfectly acute cone. But for line-drawing a flat or

chisel point should always be used. This point is much stronger, and

will last much longer than the cone point. To produce the chisel

point, first cut the pencil from two sides only with a long slope, and

afterwards cut the other sides away only just sufficiently to round the

first edge a little. This side wood is needed both to afford a support

to the lead, and to show in what direction the point stands. To avoid

breaking the lead, the knife should be held at an acute angle with it.

A point cut in this manner may be kept in order for some time by

rubbing it upon a fine file or upon a piece of glass-paper or fine sandstone.


Of the other instruments used in drawing, nothing need be said

in this work, as their use presents no difficulties. It may, however,

be well to remark that no straight-edge employed for ruling lines

should be less than a fourteenth of an inch thick, for if the edge be

very thin, it will be impossible to prevent the ink from escaping from

the pen on to it.


 Materials.



—The drawing papers known as Whatman’s are the

best prepared of any obtainable, and they are almost universally

employed. Of these there are two kinds, the smooth and the rough;

the former is technically called not paper, and is the more suitable for

mechanical and architectural drawings; the rough is more effective

for perspectives and Gothic elevations. A third kind is known as the

hot-pressed, but as it does not take colour so well as the not and the

rough, it is not often used. The various sizes are indicated by their

names, which are the following:—







	Antiquarian

	53

	 

	×

	31

	 

	inches.






	Atlas

	34

	 

	×

	26

	 

	„






	Columbier

	34

	
1⁄2


	×

	23

	
1⁄2


	„






	Demy

	20

	 

	×

	15

	 

	„






	Double Elephant

	40

	 

	×

	26

	
3⁄4


	„






	Elephant

	28

	 

	×

	23

	 

	„






	Emperor

	68

	 

	×

	48

	 

	„






	Imperial

	30

	 

	×

	22

	 

	„






	Medium

	22

	
3⁄4


	×

	17

	 

	„






	Royal

	24

	 

	×

	19

	
1⁄4


	„






	Super Royal

	27

	
1⁄2


	×

	19

	
1⁄4


	„









The sizes considered best, and almost universally used for engineering

and architectural drawings, are the elephant, the double

elephant, and the imperial. If smaller sizes are required, the half or

quarter sheet is used. Antiquarian has generally a good surface to

draw upon, and it is preferred by some architects. The atlas is also a

very good paper. Besides the foregoing, there is the machine-made

or cartridge paper, which is very commonly employed for detail drawings.

It has not so good a surface as the other kinds, nor is it so

white; its chief advantage is found in its dimensions, it being made

uniformly 53 inches wide and continuous. Hence the exact length

required may be obtained. For large plans and competition drawings,

either cartridge or emperor paper is used.


Paper that is to receive an elaborate drawing must be stretched

and glued to the board. This operation is one requiring a little

skill and some practice to perform successfully. The following is the

best manner of proceeding. The sheet to be strained is laid face

upward upon the board, and a wet sponge is passed rapidly along the

margins, and then across the face, including the margins, until

the whole surface is sufficiently and uniformly wetted. The object

of wetting the margins first is to prevent cockling by allowing them

a longer time to expand in than the middle of the paper. The sheet

must now be left for about ten minutes, or until the wet gloss has

entirely disappeared. The process of glueing to the board is as

follows. A straight-edge is laid along one end of the sheet, and

about 3⁄8 of an inch of the margin is turned up against it, and glued

by means of a brush. The margin is then turned down and rubbed

quickly with a knife-handle or, still better, a paper-knife. The

opposite end of the sheet is next pulled outwards and glued in the

same way, and the same method is afterwards applied to the top and

bottom margins. Some draughtsmen prefer to glue down the adjoining

edges, but generally it will be found that laying down successively

opposite edges will give more satisfactory results. The contraction of

the paper in drying should leave the face quite flat and solid. During

the process of drying, it is important to keep the board in a perfectly

horizontal position, as otherwise the water will gravitate towards the

lower side and soften the glue, and as the sheet will dry unequally,

the lower edge will break away.


The thinner the glue used the better, and for this reason the best

quality should be obtained, and care should be taken to keep the

water supplied that is lost by evaporation. When it becomes

necessary to replenish the glue-pot, the cake should be soaked in cold

water for at least eight hours.


The removal of a drawing from the board presents no difficulty.

A pencil line is drawn along the margin at a sufficient distance from

the edge to be clear of the glue, and a pen-knife is guided along this

line by a straight-edge not used for drawing.


As duplicates of drawings, especially if they be working drawings,

are usually tracings, tracing paper is an important material in

every drawing office. It is too well known to need a description. It

is sold in various sizes, and of various prices, but the most usual sizes

are 30 × 20 inches, and 40 × 30 inches, the price of the former being

3d. and that of the latter 6d. a sheet. It may also be purchased in

continuous lengths of 24 yards, 42 inches wide, for about 8s., or if

extra stout, 16s. A much less expensive mode of obtaining tracing

paper is to make it one’s self. Common silk or tissue paper may be purchased

in quantities at less than a halfpenny a sheet of the ordinary size.

This may be prepared by placing a single sheet at a time flat upon a

board or other smooth horizontal surface, and applying a mixture of

boiled linseed oil and turpentine. This mixture should be composed

of one part of oil to five of turpentine, and it should be applied with

a small sponge. One coating is sufficient, and it should not be put on

too thickly. Each sheet as prepared should be hung over a string

stretched across the room to dry, and when all the clear oily marks

have entirely disappeared, it will be ready for use. Five gills of

turpentine and one of oil is enough for two quires of double-crown

tissue paper. That tracing paper is best which is toughest, most

transparent, and most free from greasiness. The continuous papers

are more economical than those in sheets, because just the quantity

required can always be taken from the roll. For durability, tracing

cloth is to be recommended; it is sold in continuous lengths of

24 yards, and it may be had from 18 inches to 41 inches in width.

That known as “Sager’s vellum cloth” is of excellent quality, both

for transparency and strength.





Some kinds of drawings, such as specifications for Letters Patent,

plans upon deeds, &c., have frequently to be made upon parchment.

Special kinds of parchment can be obtained for these purposes. There

is a kind made which is quite transparent, and which can be purchased

cut to the Patent Office regulation size. As parchment has always a

more or less greasy surface, before commencing to ink or to colour, it

should be pounced over with pouncet of finely-powdered French chalk.

Besides this precaution, it will be necessary to add a little ox-gall to

the ink or colour.


Blacklead and carbonic paper are used to transfer a drawing. The

former is prepared by rubbing thin paper over with a soft block of

Cumberland lead; the latter by painting one side of the paper with

lamp-black ground to perfect fineness in slow drying oil. Carbonic

paper is used for coarser work than blacklead paper. Both may be

purchased, properly prepared, at a trifling cost. The drawing to

be copied is laid over the sheet of paper which is to receive the copy,

with a sheet of the blacklead or carbonic paper interposed, and a

tracer is passed with a light pressure over the lines. This method is

mostly used to reproduce a drawing from a tracing, to obtain a

finished copy from a rough draught that has become soiled and

marked in designing, or to avoid errors or small alterations in the

first drawing.


A very convenient kind of paper for small working drawings, or

for sketching to scale, is that known as sectional paper. This is paper

ruled into small squares to a given scale with pale ink. The spaces in

ordinary use are 1⁄10, 1⁄8, 1⁄6, 1⁄5, and 1⁄4 inch. Thicker lines are drawn either

to mark off the inches or to count the spaces in tens. With this

paper, the scale may be dispensed with, as the eye is capable of subdividing

the spaces with sufficient accuracy for practical purposes.

Sectional paper is much used for sections of railway cuttings and

embankments, as it affords a ready means of calculating the contents.

It is also made up into sketching books and architects’ pocket-books,

for which purposes it is peculiarly convenient.


Indian ink is used for all kinds of geometrical drawings. Being

free from acid, it does not corrode the steel points of the instruments,

and it preserves its colour unchanged. It is difficult to get the

genuine ink, but even that, as it is imported from China, varies

considerably in quality. For line-drawing, that is the best quality

which will wash up least when other colours are passed over it. This

quality is ascertained in the trade, though not with absolute certainty,

by breaking off a small portion. If it be of the right quality, it will

show a very bright and almost prismatic-coloured fracture.


The ink is prepared for use by rubbing it with water on a slab or

in a saucer. The saucer should be quite smooth inside, so as not to

abrade the ink. When mixed to the requisite thickness, which may

be ascertained by drawing a line with a common pen, it should be

covered to protect it from the particles of dust floating about the

room. Ink should be rubbed up perfectly black, for pale ink makes

the boldest drawing look weak. But after it has become black, any

further mixing will only injure it by rendering it viscid. It is best

to use it immediately after it is mixed, for if re-dissolved, it becomes

cloudy and irregular in tone. The addition of a little ox-gall will

make it flow more freely from the pen.
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