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PREFACE TO FIRST EDITION.

IN looking over the books on lettering, which have come under the writer’'s notice, he has found, that while

doing full justice to the principle of ornamentation and the theories governing the shaping of each letter, no author

has as yet attempted to treat lettering from a purely practical point of view. The need of a practical work on lettering,

however, has been and is daily experienced by many draftsmen, and in the following pages the writer has endeavored to

set forth the proper methods of forming purely free-hand lettering in a simple, easily acquired way, giving, at the same
time, the proper safeguards against the errors most commonly committed. The letters exhibited are actual free-hand
work and can readily be copied. In this respect the writer has made a radical departure from works of a similar charac-
ter which generally give ornate, carefully engraved alphabets, being of little more use to the average draftsman than
ordinary printed type, 1. e., they can only be copied with a great sacrifice of time and patience. The whole system out-
lined is the result of the writer’'s experience during years of practice on the staff of a leading technical journal and is in-

tended to be a thoroughly practical guide for doing the best class of work in the shortest possible time.

BROOKLYN, September, 1895.
CHAS. W. REINHARDT.
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PREFACE TO TWELFTH EDITION.

The encouraging reception given to former editions of this book has convinced the writer of the practical use-
fulness of the system of lettering which he advocates, and has induced him to add material which tends to enlarge ‘
the scope of the book, making 1t complete 1n every respect.
The subject of lettering, as applied to working drawings and the construction of titles, has been taken up
more in detail, and the chapter devoted to lettering for purposes cf photo-reproduction will be found interesting and r I
| useful by many readers. Besides the extension of the text some twelve illustrations and four full-page plates
have also been added, thus considerably enlarging the work, which, it is hoped, will continue to prove a desirable

I hand-book to those wishing to acquire the art of freehand lettering in a simple and rational way. ]
' C. W. R.

PREFACE TO FOURTEENTH EDITION. | |

With profound gratitude I noted a continued appreciation of this little treatise by the profession in general.
Observing, though, that some chapters were in need of supplementing, I compiled additional material: The analyzed
Greek Alphabet, the plates containing various methods of laying out and constructing titles, as well as the practice
sheets, have given this book a more rounded aspect, and, I sincerely trust, will increase its usefulness.

ARLINGTON, N. J., January, 1917. C. W. R
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INCLINED LETTERING.

N the following system of lettering no attempt has ing these two types properly, it will then be a very easy

been made to imitate any special form of printed matter for him to form also the more ornamental letters
alphabet, and for all ornate and elaborate lettering the satisfactory, The first requisite is to produce sharp,
draftsman is referred to some one of the many published clean corners and bold lines of uniform strength, and
collections of this character. What is here intended is this 1s especially necessary in work for photo-reproduc-
to illustrate and describe a type of lettering that looks tion, as usually such apparently unimportant things as
well upon working drawings; is reduced to its simplest filled-in corners and uneven lines are greatly exaggerated
form ; one that is rapidly made and is clear and distinct on the plate. In Iig. 1 the correct and incorrect ways

under almost any reduction by photography. It is, in of doing this are shown. It will be well at first, for the

fact, especially designed for photo-reproduction. With purpose of obtaining clean corners, to resort to the

the purpose of fairly treating the subject, the lettering ' artifice of slightly curving
| e Stok

here illustrated has been reproduced without any attempt Oﬂ g?caiecée#eﬁﬂg the lines outwards at their

at touching up or cleaning; it 1s actual freehand work, 0/7e Sf/fo/(g 15#3/7/79 ends, as exhibited on the
such as should be used in general practice. Lared third line of Fig. 1. For

The ordinary slanting and, further on, the upright 0/75 5/7’0/{67 Zé’ffé’/’/?’/g very large letters the writer
lettering are described in a somewhat detailed manner, Fig. 1 finds a “ball-point” pen

as when the draftsman once becomes proficient in form- (Leonardt’s 516 IY.) most satisfactory ; for medium sized

P
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| lattere. not less than 2 millimeters high, he uses Soen the proper spacing, slant, etc. On drawing paper, pen-
cil guide-lines will be indispensable to the beginner.

cen’s No. 108 or 208, and for small sized letters, Gil-
A slope of 1 to 214 1s sufficient for the stems or

]

©y ars
1EC

- T ® ' (B »
lott’s No. 303, or the *“ Lithographic ™ pen. Esterbrook's

sens: “ Fine Business g7, * Double Spring 126 " OF down-strokes of the letters, and ordinarily an angle of
; 127" have also been found serviceable for coarser work. 45° with the horizontal will sqFﬁce for the upstrokes and with
All of these pens should be “broken-in” somewhat be- the axis of ellipses, excepting that of the letter «o.” | O
fore being applied to lettering ; they should also be fre- The latter angle will have to be increased, of course, form
T e quently cleaned when using waterproof ink, especially when the lettering is compressed, as shown in Fig. . 15 1
. | the ““Soennecken” pens. The nibs of the pen should, In lower case letters, like “b’" or “ p” with part extend- posl
< while doing this, be worked back and forth gently against ing above or below the the

a soft rag, which process will cause the dried up parti- main body of the letter, can

cles of the ink to drop out from between them. the length of these parts lette

As to the type of lettering to be employed, the slant- should be about 2-5 the

—
ing letter is well adapted to descriptive matter, dimensions, total height; the body of 1 %
| etc., while the upright letter will contrast well with the Figs % the letter representing 3 i; —
| former type used as reference letters or sub-captions. A parts of the total height: =
| uniform pressure should be brought to bear upon the The exception is the lower case “t” which is one .
_____ pen—a trick only acquired by practice. ‘The pen should part less in total height than “b” or «h~ for apg
be held pointed forward, as in ordinary writing, and not examnple. In the illustrations following, the 1ncor- sa
sideways, as in *‘ round writing.” In lettering on tracing rect forms of letters, as being constantly observed 1 201}
linen a sheet of black cross-section paper divided to by the writer, are shown in brackets, and the | “t
millimeters, such as given on detached plate (XV) ac- correct method of forming each letter is shown shc
companying this book, will be found useful for indicating beneath. - - | Ver
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Lower Case I.etters.

33

The letters “n” and “m,” Fig. 3, should be made

with almost sharp upper

corners; “u’ is best =T HITI T I]—

. 7

formed by three strokes, T2 ) =
. . L’}rt? Vi ﬁ:‘_'&l&
as 1n this way parallel =3

Fig. 3,
the straight lines, which should be made first, and these

positions are secured for
can be then joined by a lower curve. In forming the
letter “v,” Fig. 4, make the first stroke nearly vertical,

and the second at an angle of

d
7 1
| F
If I P}“
| Fd 1
| L L

= The. common error in making

about 45° with the horizontal.

I |
L £=
1%:‘

= this letter lies in curving the two

Fig. 4. lines and giving the letter the

)

appearance of a “y.”  The letter “w” is formed on the

same principle as the “v.” In putting in the short hori-
zontal cross-line of the

1" Fig, o, preat care == (T} F () =

should be taken to use

Fig. 5.

very little pressure upon the pen, as otherwise the ink

will spread at the intersection of the two lines and make

clean corners impossible. The second part of the

L

letter “r” should be purely an up-stroke, slightly

curved at its end. In making the letter «“f,” start with
a curve extending down about one space ; the “f” shown

in brackets would come out with a heavy black knob

— —7——~——— at top in any considerable re-
' n/_'?;f : duction. The rule laid down

for forming the “n”

Fig. 6. may also

be applied to the letter «“h,” IFig. 6, and the down-stroke
for the «“j” is practically the same as for the “f” revers-

ed. Make bold, obloﬁg dots over the “1” and «j.
The third stroke of the letter “k,” I'ig. 7, should be

vertical and begin at about the -
—74.

middle of the second stroke. In

¥

constructing the letter *“ x,” care

should be taken to have the first stroke either verti-
cal or leaning slightly backwards, and the second stroke
ought to cross the first & little above its centre ; in order

to produce a clean intersection it may be well to make

e - : . 2 =
- = L — y—
M e i et s i L
& ST e - o W T
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| s Stk B 76 parts.  The letter * Vo ﬂatter. than the 'oppos;lte 0;116. IF;}:r th::h aiivan;aizs lff e
s | Fig. 8 should be drawn on the lines of the “v,” and so doing see Fig. 9. in these leltors HIC: oW e wa)
| from the point of the angle should be at ex- __ ! 4 —= == -
: %E#f F {v—}’y——.ﬁ——g—_’fﬁ the tail should be drawn actly the proper I —EHE =S = , | %
| Fig. 8 in exact line with the angle, rather in- =t = fﬁ’ _ @ %
| upper down- stroke, terminating, 1if desired, in a slight creasing this | —
curve to the left, to avoid the little blot of ink which angle at the be- Fig. 9.
| would otherwise form at the bottom of the stroke. ginning, for the learner almost invariably makes the mis- ﬂ ape
1 In this letter the second stroke may be modified as take of drawing this stroke too slanting. To further guard | s
l shown. The “z” is best drawn in one stroke, stop- against this error, the beginner may slightly curve the : Th
| ' : | ping the pen every time before changing direction. The end of the down-stroke towards the left, thus widening
=—=F letter “o0,” Fig. 9, is produced by two curved strokes, the angle at the bottom of the ““a” and * d,” and the down- 1
| ' with their ends sufficiently bent, forming a perfect ellipse, stroke of the «* ¢ should be made as long as possible in its the
the axis of which lies in the direction of the down-stroke. straight part by turning very short with the lower left- | In
The joining of these two curves, In this and similar let- hand curve. The letters “p” and “b,” Fig. 10, should
ters, can be effected very neatly after a little practice. . — " IECR— be shaped exactly as in- ;
I The ovals of the following letters should be made 17 _L ﬁ’?%—%ﬁﬁ verted letters “d? and |
"""" somewhat narrower at the top than at the bottom, for % r ff;ﬂﬁ /5 " With  practice [
obvious reasons; and especial care must be taken to = these letters can also | I the
have the axis of these ovals lie at an angle of 45° with Fig. 10. be made to look well by l Sh
the horizontal. For the purpose of increasing the width using the oval of the letter < o0.” to
of the enclosed space at the bottom of the down-stroke The letter «¢,” Fig. 11, is formed with one stroke, cul
and the oval, the right-hand curve "should be somewhat care being taken to have its general direction parallel to litt

"
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the down-stroke. The “e” is commenced in the same
way, and the upper loop is formed by a second stroke

with the axis of the loop

| LA
# . i r i
[ F
| e ¥ i
i | i e -
. R —
‘ ZZ

=1 =

again at an angle of 45°.

L

The beginning of the

[
i
cl
£,

; i £
S

[
'=-':i|.
i
e

_ " 1s a very short curve
Fig. 11. from left to right at its
apex ; the rest is carefully joined on, turned down into

a neat ogee curve and finished by a little crook upwards.

The middle part of this letter should be nearly horizontal.

If a very narrow letter is to be produced, it may be
constructed with one stroke and a flatter curve, making
the upper curve somewhat shorter than the lower one.
In the ordinary letter a first separate stroke at the top is

Capital Letters.

As in the rule laid down for the lower case letters,
the capital letters will generally be five spaces high.
Sharply defined clean corners are again necessary, and
to secure this the beginner may find it advantageous to
curve the upper and lower ends of the down-strokes a

little outwards.

11

— e —

made necessary by the fact, that while turning in a hori-
zontal direction from right to left and then descending
into the ogee curve, the pen will either clog up and not
give the required strength of line at one stroke or other-
wise will in turning detach minute particles of paper or
tracing-cloth saturated with ink and deposit them at the
side of the stroke, necessitating erasures. The method
outlined (employing two strokes) is therefore by far the
simplest and quickest way of producing a clean letter, as
experience will show. It will at first be a somewhat
difficult matter to the beginner to lay the main axis of
this letter parallel with the down-stroke, but this is
nevertheless an essential point and should not be lost

sight of.

-

The letter <« A,” Fig. 12, should be made in three

e —

strokes, with the second

-

The cross-

almost vertical.

e
/]

stroke should be placed low

about the middle of the

The short third

second space from the bottom.
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the letter < E.”

=

<troke of the « E” should be slightly above the center
of the letter, and should not be too short. The two
down-strokes of the letter “ H,” Fig. 13, should be ex-
actly parallel, and the horizontal stroke should be made
. directed for the third stroke of the « E.” If the capl-
] «1” is to be followed by a lower case “1,” two short

horizontal strokes of even length and projection may be
added to the top and

—+ e Y o e 17 - —
— K17 bottom. The second

o |
p

= i = = - stroke of the letter

Fig. 13. « K" should join the

first at the top of the second space from the bottom, and

the third stroke should join the second nearly one space
higher up. The letter « L can easily be made with one

stroke, analogous to the forming of the same stroke of

The «],” Fig. 14, is commenced as a perfectly
straight down-stroke to the top of the lower space; then

it turns to the left in SE—— i

- ) = ‘5@) ;: —
a gentle curve, tangent "T;Ti
to the base line, and —J i hiﬂﬁ ¥
finally rises to the top Fig. 14,

of the first space. The “M " is made with four separ-

ate strokes, putting in the two parallel lines first; the two
other strokes should join at the top of the first space. It
desired, this letter may be made slightly wider at the
bottom than at the top. The letter “ N " is also formed
by drawing the two parallel strokes first. The horizon-
tal stroke of the «“ T should be neatly balanced on top
of the down-stroke, and if it is not perfectly straight, as
often is the case, a hardly noticeable crook downwards

0 at both ends will

—

A/ A - improve It.

_l;f *IZMI i‘{_‘f KZ The letters
| | shown in Fig. 15

are to be con-

structed precisely upon the lines laid down for the cor-
responding lower case letters, with the exception that
they should be a trifle narrower in proportion. The Y
is formed with two strokes without any lower crook to
the left ; the « 7’ is made in one stroke, with the axis

of the letter in

the direction

of the down- =

streke. If Fig. 6

can be made with three strokes.

e

found easier, this « Z

- el
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With practice the letters “P,”” “B” and “D”can each
be formed with two strokes, with the curves terminating
as shown. In forming the two curves of the letter « B.”
begin at the top, and after joining the stem, return exactly
on the horizontal while the ink is yet moist and complete
the lower curve. The space enclosed by the lower curve
should be somewhat larger than that in the upper one.
The curve of the “ D ” should be parallel with the down-
stroke 1n its middle third, but it may sometimes be ad-
visable to make the lower part of the “ D " a shade wider
than the upper part. The firstand second strokes of the
«“ R are identical with the letter « P.”

The “C,” Fig. 17, is formed with one stroke, nearly
completing the ellipse of the letter « O,” though this let-

ter should be proportionately narrower than the lower
7 In making the “G,” a somewhat wider ellipse
is required, and this letter is most easily made with two
strokes; the second horizontal stroke should be about
— one-halfof the
— total width of

case =~ ¢,

S e
4 — 74
o

[
L]
i L
F & S
L3
,
L]

the ellipse.

The capital

“ " should be an almost perfect ellipse, special care being

-

"he third stroke of the

“Q " should begin about the middle of the second space.
The letter “S”

can be formed, for small-sized lettering, in two strokes,

taken 1n joining the two curves.

and extend one space below the base.

or with an additional stroke, as shown, for larger letters.

N umerals.

As a rule, numerals should occupy the same height

#;fi:éi;’ ;’f/ IIZ; = 5
= ~ ~— or five spaces,
7 LJ——J;-{—— though the use of
Fig 18.
slightly modify this rule.  When the numeral “1,” Fig. #8,

as capital letters,

fractions may

4

1s used 1n proximit}f with “17 or «“1.” it 1s well to use a

short up-stroke at the top ; otherwise, it may be repre-

sented by a simple down-stroke. The *“4" 1s commenced

with the stroke inclined at an angle of 43°, terminating

at the second space from bottom and then turning sharply

{
L

into the horizontal. The down-stroke should intersect
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‘he horizontal in such manner as to leave about 3-5 of the

horizontal to the left of the down-stroke. The «“7 " is best

tormed with one stroke, the down-stroke being on an
SR angle of 45°. The ¢« 3" should be drawn in one stroke,
i—af* beginning as with the *7 ” to a point a little below the top
d of the third space, and then curving into a portion of an

ellipse, with an axial angle of 45°. Another type of the

i Jr— VAl sl

vy .
numeral “ 2”7 1s shown,
i* 7 Ol 51—

which can be made in one ==

g
&
u o
-
T 7

f

§ s
'_{‘-C..rt

stroke also. i ==
il The “o" Fig. 19, Fig. 10.
ought to be a perfect ellipse, like the capital « O.” The

«5” is commenced with the down-stroke, ending in the
ellipse of the « 3" and the horizontal upper stroke. The
it « 5" can be constructed by one stroke, beginning at the

| top of the fourth space, nearly completing an oval with

an axial angle of 45° and then turning shortly into a

It down-stroke running into the base line, where a sharp

— 7 turn is made in a horizontal

]

= direction. The «6,” Fig. 20,
M’* u‘gi is commenced like the “o,”

Fig. 20. except that its initial point is

somewhat beyond the axis of the ellipse. For that rea-

son the first stroke is very short, curving to the right;
the second stroke descends nearly to the base, where a stop

is made, and the pen then returns in the same stroke,

and, gradually turning to the right, nearly completes an
ellipse with an axial angle of 45°, joining its lower part
with the bottom of the incomplete second stroke. The
fioure “8” is commenced with an ogee curve, using a
slight crcok at its lower end, and is finished by two other
curves, as shown. The lower loop should always be
somewhat larger than the upper one. The numeral “ 9"~
is made in two strokes. The ellipse at the top is nearly
finished in one stroke when the down-stroke is assumed,
which, beginning at the initial point of the ellipse and
completing the latter, terminates with a somewhat fuller
curve then that employed in lower case “g.”

Though Roman numerals are seldom employed
on working drawings, they may sometimes be re-
quired. The chief requisite is to so form them that

they are neat 1n ap-

pearance and easily

distinguished from the Fig. 21.
rest of the text. They should be of the same height
as the Avrabic numerals, and short horizontal strokes

i e o i

e =—— -
- T g g T

i

shoul
I

notice
the g
mand
s G 22

fary ¢
stroke
and t

iiu

the fi

for r
for c
deem
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should be used with them, as indicated in Eig, 2r.

In the modified forms shown in Fig. 22 it will be

noticed that all the letters and numerals are based upon
the general form of the letter “o0,” modified to suit de-

mands. The second stroke of the

B

“r " 1s really a part of the elemen-
tary ellipse, as are also the second

stroke of the “n’’ and the second

and third strokes of the “m.” The

Lo

“u’”" 1s here made in two strokes—

/ ; %

Blg 22.

the first, a down-stroke with the curve attached, and the

second a straight down-stroke, tangent to and touching
the curve.

The numerals follow similar lines of construction.

The “ 2" begins at the upper part in an ellipse and ends
in a down-stroke, laid at an angle of 45°, turning sharply

to the right in a horizontal line. The “ 3 is formed

with one stroke, with its lower curve, as also that of the

“5 7 and « 6,” encircling somewhat more than half of the
ellipse. Inthe “6” and “ 9" care must be taken to have
the curved down-strokes only tangent to the respective
ellipses, and not cutting off a portion of the latter.

BPRIH]T LETTERING.

Upright lettering is employed most advantageously

for reference letters, designating lines of section, and

for captions. In some instances however, it may be

deemed advisable to use uprights also for such descrip-

tive matter, dimensions, etc., to which some prominence

is to be given, though, as a rule, the slanting lettering
will answer this purpose very well.

The relative height of the letters ought to remain
the same as that of the inclined lettering. The down-

strokes should be perfectly vertical, and in order to pro-
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= ; duce this effect properly, it will be best for the beginner these letters are being executed in a horizontal direction from
| to form the habit of making the letters at first lean over or nearly so. The letters are again simplified as much | slight
i | somewhat to the left at the top, as the natural tendency as possible, a fact which will be especially notice- : secor
....... would be to have them lean the opposite way. It will able in the lower case “a’ and ‘““g,” which, though 2 by tl
be noticed that in some of the uprights a comparatively at variance with the ordinary gothic print, leok fully : right
= [ greater number of strokes is required, as many portions of as well. -
1- Lower Case L.etters.
In the letters shown in Fig. 23, the same number shown, may also be emploved. In constructing the The
\ of strokes is employed as in the slanting lettering pre- letter <“v,” the two slanting strokes ought to make the t* base
f viously described. The letters are as a rule made wider same angle with the vertical. The beginner will in- : perts
| than those of the slanting type. The second stroke of variably construct the second stroke at a greater incline 3 foun
; ~ the “n"” and the two last strokes of the letter “m " are than the first, and will do well to guard against this 1 the
! started with a very slight curve in an upward direction habit, until after some practice the hand will become | sho
'''''' i rounding off the corner at the top, making it somewhat accustomed to form the point of juncture of the two :
= % more full than in the corresponding slanting letters. strokes equidistant from their starting point. The letter | okl
=1 . — nr sho
— | | = e :The lett{.ar “u “w " is composed practically of two somewhat narrowed i
| s = e is made in three T _ :
| & SE! ;.- v — strokes as usual, The letter <17 (Fig. 24) is sometimes constructed : Thi
| Fig. 23. connecting the with a lower crook to the right, when used at the side of “ §1n:
| two down-strokes with a well shaped curve. If preferred, capital letter «1,” otherwise it is made as a down-stroke | onxe
however, the ordinary form of gothic lower case “u,” as pure and simple. The second stroke of the “r "~ starts :
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from the top of the second space upwards as a very
slight curve, similar to the one forming first part of the
second stroke of letter “n.” Letter “f" is best formed
by three strokes; the first a very short curve to the
right, being joined by the second or main stroke. The

horizontal third

= ) : e
EE=gicE=tame Eh stroke should be

L | T .

made sufficient-

Fig. 24. ;
= ly prominent.

The letter “j” ought to extend two spaces below the
base line and should be made in one stroke, being
perfectly straight until the point of curve is reached. It
found easier, however, a second right hand stroke, form-
ing the curved portion, may be employed. The latter

should be almost a semicircle and one space high.

The second stroke _|

of letter “k " (Fig. 25) = A E‘fi YA

should extend down to — =

2 =
_lfl-j : ?_%"' 4
1 E
-~ P 4

|
=

nearly the first space. |
The third stroke be- Fig. 25.

oins at about the centre of the second one. The letter
« x” is constructed with two strokes, making the first

one apparently more inclined than necessary for reasons

explained above. When the pen is very full, the second
stroke may be made in two parts, as shown, thereby
preventing the forming of a clot of ink at the intersection
of those two strokes. The upper part of letter *“y "
forms a perfect ** v.” The second stroke may either be
executed with a slight angle terminating in a vertical
direction, or in a perfectly straight inclined line, according

)

to the draftsman’s individual taste. Letter “z" 1s as
usual formed in one stroke ; its starting point should
be vertically above the point of turning into the horizontal.

The ellipses of the letter shown in Fig. 26, are as
usual constructed in two strokes, joining the respective

nitisl and  fermial — . -
P Y
points carefully. The V(00 JROR(e 80

- 1
=

first curve starts in an —=2 :

?"‘}\L

=z

et
1
¥

almost horizontal di-

rection towards the Fig. 20.
left and terminates similarly at the right, thus prevent-

ing the forming of a point at the top and bottom

junctures. The second (right hand) stroke of the ellipse

oucht to be made apparently more curved than necessary,

as that portion is invariably made too flat by the beginner.

The ellipses should be made quite full. The vertical
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down-strokes of letters “a,” “d’ and “g " ought to run
tangent to their ellipses so that the thickness of the

second curve at the joint of juncture is not increased.
The curved portion or the fourth stroke of letter ‘g

extends to the left almost or nearly the full width of the

1

oval of this letter.
The mode of construction of letters “q,” “p ” and ““b
(Fig. 27) offers no novel features. If the pen, while

’3

rounding in the lower part | -
— EaEa D
of the curve of letters “ p q : : ,

Je . —= o
and “b,” should contain too '31_ 1 S
FIE-&. |
|

much ink, the curve may be

completed by a third stroke, Fig. 27

running in an opposite direction, as shown, as in turning
into the lower portion of the curve a somewhat greater
pressure 1s involuntarily brought upon the pen, resulting

if too full, in a badly proportioned lower end.

Capital

Upright capitals are, as a rule, 5 spaces high, with the
exception of the «“0),” the appendix of which ought to

reach one space below the base line. These letters

[ etters “c” and “s” (Fig. 28) are started with a short
curve towards the right; the upper end of letter «¢”
should be slightly more curved than the lower one ; still,
the form of the perfect oval should be predominantin this
letter. The letter “e’ is constructed in three strokes.
If as is sometimes the case, the upper part of letters « ¢
and “ e " should not precisely fill the allotted space, or

otherwise they should appear too narrow, a slight flat-

tening of the lower

&
POrtlonS of the curve, w e ﬁ

making those letters _*C, © {@3—6 éﬁ—&—
appear leaning back- Fig, 28

ward, will help matters and otherwise not at all injure
their appearance, as shown. The completed ovals of

letter “s

b

should, as in the inclined one, form a perfect
ficure «“ 8. Ifat all uneven, the lower oval should be

made more prominent than the upper one.

Letters.

should be made narrower in proportion than the cor-
responding lower case letters.

The second stroke of letter «A " (Flg 29), should

.......
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be made rather more inclined than the first one by letter “ K" should in a well formed letter be vertically
the beginner.  The first strokes of letters “E ™ and below the initial point of the second stroke. The length of
“ F” must be made perfectly vertical or leaning back- the horizontal portion of the « 1. is again, as in the case

wards, as even the slightest inclination forward in these of the “F,” determined by the succeeding (lower case)

two letters will be painfully noticeable, especially in the letter. It is obvious, that by unduly lengthening that | —"

aF."  The length of the short third stroke in the « F,” portion of the letter, an unproportionally wide space will
is generally depending on the shape of the succeeding result between its vertical part and the succeeding letter.

(lower case) letter; The curved part of letter “]J” (Fig. 31) ought to be a

{-'

2 . = shorter, if the latter well shaped semicircle, beginning and ending not above
%\3 | ‘ V= begins with a verti- the middle of the second space. The second and third

==

22

Flg. 20. cal stroke, longer, strokes of letter “M "~ converge at the second line, and

if an oval or inclined stroke is to follow. We will not this point should, of course, be at an even distance from the

attempt, however, to lay down any'deﬁnite rule on this vertical strokes. —.J S,
point, as the determining factor in each case should be To attain this end ' {ﬁ‘ ’ E—‘"
. W— ,

=+

!

the draftsman’s eye and good taste. Letter “Z7 is exactly, some

a re s
A

best formed 1n one stroke, care being taken to make draftsmen will per- Fig. 31.
especially the inclined portion perfectly straight. haps find it easier to put in the two verticals first and the

The letters comprising Fig. 30 are constructed upon oblique strokes afterwards, as in the construction of the
letter ©“ N.” The angles in those two letters should be

nearly the same H H U_E_T,
: “ “ sharply defined, the strokes forming them ending in a

principles given in — = .
the case of the cor- ——*F;F 1 ‘g L clearly cut, though somewhat blunt point. The second

responding slanting Fig. 50 horizontal stroke of letter “T " ought to be evenly

capital letters. The termination of the last stroke of  balanced upon the main or down-stroke.
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F - The construction of the letters shown in Fig. 32 15 forming of a lump of ink at the pf)iﬁt of it]tt:rsat:ction_ .
| chiefly guided by the principle that the rate of inclina- The two inclined parts cf letter «“ Y 5.10111(1 join on the o
e tion of the slanting strokes should be uniform in each top of the sef:(md SpE{C(i; f.l’OIﬂ'tht‘l‘C the second stri:)ke Y-
| AT B : letter. In the case of is continued in a vertical direction down to the base line. | | | el
%ﬁ% Pﬁli_ the «“V” and “W" Letter “ P (Fig. 33) 1s constructed in two strokes, B
S _w % T}QF care should be taken the second one beginning at the top of the first, care- l S
Fig. 32. that only the center fully round- T;-f-_-P,_g B B: = E___ _déj: : I
lines of the inclined strokes join at the base or top ing the curve - ”:‘m : ;,e R f]—f | ¢l
lines of the ruling, thus avoiding two extremes, either and joining =E——i0 T == &t__;a | stop
the formation of a vertical short end or the reverse, a the first Fig. 33, ; War
flattened-out point.  This 1s made apparent 1n the stroke again at right angles as a perfectly straight . shos
*I small illustration, Fig. 324. The —a—mmm—0m— line. The third stroke of letter “B” begins at the too
| first and fourth strokes of letter w4 point of curve of the second, enclosing a slightly }
“ W " ought theoretically to be made horer¢zy o larger area than the second one. The second stroke
| parallel to the second and third; Fis. 3% of letter “D " should begin and terminate in a hori- ¥
}‘ but as the latter two strokes are involuntarily made zontal direction. If a shight *sagoing ” should happen | U
! more upright than the first one, the fourth stroke should In the curve, it ought to be near 1ts lqwer portion. -1 five
'- ‘again be made more slanting to correspond with the first. The rule given for the forming of the second stroke of proi%
. The reverse mode of procedure would result in a badly letter < B applies also to ]ﬂttér « R:” its third indlined capt
| shaped letter, as shown in brackets. Letter « X" is stroke  begins at  the point of curve of the second. SII.”
| usually made in two strokes, or, if preferable, a stop may The two vertical strokes of letter U ” are made first; |
be made in the second stroke shortly before crossing the a right hand carefully formed semi-circular curve con- I | e
first, continuiny it on the other side, avoidino thus the nects the two. | e

g e

e N 1 T
= = =
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Letter e4C N (Figr. 34) is made with two strokes. and is cute the second stroke neatly in the way outlined the

simply a repetition of the lower case letter, relatively suggestion of a separate vertical downward stroke is

narrower. Lhe second stroke of letter “G” follows ‘the made. The mode of construction of the ellipses of the

outline of the “O " and “ Q" differ somewhat from that of the lower

. | ———f— fFE—Y— N =1 x ; - . . ' . - ;
ellipse up- == C 6 \T @;h HH B | case letters; the point of juncture is shifted diagonally in

wards near- = ‘%’"—r {@ e order to lessen the chance of a point forming at the top

ly a space; ' and bottom of the oval. The third stroke of letter

Fig.34

there a short “ Q" begins as shown, and extends one space below.

stop 1s made and the pen point is carefully pushed up- The second stroke of letter « S ” should for a very short

wards 1n a vertical direction, terminating that stroke as space run perfectly horizontal. The rules given for the
shown. The final horizontal stroke should not be made forming of the lower case letter otherwise apply to this

too short. To those who might find it difficult to exe- letter also.

Numerals.

Upright numerals ought to be like the inclined ones. shown, whence it assumes a horizontal direction. The rule

B

five spaces high. Fioure ¢ may again, if used in given above and illustrated by Fig. 324 on the forming of

proximity with s ] : 4:(4) _7__ = E (,7}: a clear cut angle, applies to the top part of this figure espec-
capital letter«] " =—"—F v/ —— S F— e a— ally.  The lower terminal point of numeral **> " should,

—
(s

—J— =g . -
or lower case —I=——/4&: —f " g/ in a pertectly formed figure, be vertically below the center

“L” be con- of the horizontal portion. The upper part of numeral <2”

)2

structed with a very short upstroke.  Numeral ¢ 4 1S uught to form portion of a flattened oval. The mode of

started with a pertectly straight inclined downstroke, as 1ts construction is clearly shown in the illustration, Fi1g:.45.
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| ] , : of a perfect ellipse and comprising as it does,
| Numeral «5” (Fig. 36) begins with a vertical stroke  be part i Pe= : lette
'.‘5 vis L third space; from there nearly two-thirds of its circumference, 1s somewhat lotte
| to nearly the middle of the third space; | ﬁ W _ ¢ d
| : 11; hich is to diffcult to construct. The middle portion ot the second |
the stroke follows the outline of the ellipse, Wil s o diete T e . L=l
: : rt dis ; :
be three spaces high. The middle portion of the second stroke ShO}l d for a sho :E
stroke of numeral “6” ought to follow the vertical The upright = ] HEHIE A | I ==
------- o Roman num- 2 | ==
direction a short ———p~—r—m o OO _ -
d- t S the '-g_i N | X . v : 61‘&15, Flg- 37: g. 37' S
e = S ‘% tructed, analocous to the inclined ones, with ==
general tendency 0 e are COTSLUEeSy < 20 ol B
in constructing this Fig. 36. upper and lower short horizontal strokes., After explain- —
figure is to have that part too much curved. The third ing the mode of forming of capital letters «“ V" and « X, i
——— | stroke ought to enclose a perfect ellipse. Numeral “ 8" nothing new can be said concerning these, except that —
= s formed in three strokes; its first a well-shaped ogee as a general rule it will be well to make them a trifle . —‘__——g
curve, with its middle portion running very nearly narrower in proportion. | —
| horizontal. The first stroke of numeral “ 9" ought to %
II I
— ! . ' : %g
bl | Extended Form of Upright Lettering. =
| In the following illustration, Fig. 38, the upright letter- them, decidedly flat, sometimes going to the extreme to
ing is shown in extended form. It will be noticed that have the top and bottom parts of the ellipses running Ew
for the construction of some of those letters a compara- perfectly straight for a certain distance. | prin
tively greater number of strokes 1s required. The axes The complete alphabets of the slanting and upright .
of the ellipses lie in a horizontal direction in every case, type are shown in Plate 1., together with samples of -
[k _ _ : S
and 1t will be well to shape parts of the curves, composing lettering as used on working drawings. The single
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letters, composing a word, should, especially in slanting Sufficient space should be allotted between different
lettering, be placed as close as possible, so close, in fact, words.  Of all the theories set forth upon the spacing
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that they sometimes nearly touch each other. If this of lettering the writer has found that no one really

principle is followed out at first, the golden middle TOV- “works " 1n practice ; therefore he would advise the

erning the spacing of letters will soon prevail. The draftsman to depend solely upon his eye in determining

beginner generally spaces his letters too far apart. the proper space. The spacing of a word for instance,
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i <hould be so arranged that, when the drawing is held at the theories upon spacing, and should appear corrected _
;} some distance, or is looked at with half closed eyes, as in Fig. 394, showing, as it were, a more even tone | Ing 1o
{ no unusually large ONLY STANDARD of coloring. ; ek
_: white space appears $ In expressing fractions, the accepted custom 1s to place iEa f
, between letters, as 23 4 horizontal dash between numerator and denominator, and 11
; shown for example ON LY STANDARD.. excepting the 1nstance when numeral <47 happen to be | ?f Z
in Fig. 394, which, (Corecind) ‘he latter, in which case, for obvious reasons, a slanting i to.
an actual specimen Fig. 39. dash is employed. The several lines of lettering compos- 1'1;1'11'11,
of printed type, demonstrates the fallacy of one of  ingasentence, for instance, should be placed rather close. 1(;1'1 j;
|
to r¢
FREEHAND LETTERING APPLIED TO WORKING DRAWINGS. ' right
Lettering as applied to working drawings, should be side. and a dotted reterence line with arrow head point- | ?’t ol
| bold, clear and uniform in size, with | | | @s@%@@ﬁ? e A e | ' its, bé
| the exception cf the sub-captions, which R ) ﬁg%%%iéggéf g e ~E~mﬁ§@$§ e { rever‘
y xR L 1 NIV RN D =
. ey be a trifle 1arger. Diminutive and .'_.3?'!53*7#33‘:_1 BRE'PL L, 413%7 (ast lrom, 2" Thick, f;r::ﬁg. [ .111'H?%?fﬂﬁf€ﬂ5’.5’c?ﬁ£fz?}’? :_113(;1
i : . = LR e/ -
| cramped lettering on a' drawing will % T w 5—-.L32ﬁr¢ffééfbff cmﬁ{%i,;;;ﬁ: e Sidewalk. | e
never look well. If possible, the letter- N\ xmﬁ 33 Barevey3'>7 |3 \ Bap3E o RO N B S B 7 )
never be allowed to'run across lines, e 25" ﬁ i E\\'\‘F‘“}r SN H“:“‘ _PFMLFFI;__JHM%:AAr | P
If some words can not be put on the ob- NG ¥ 1 TNE 4y “xm}%g\% | || o | :
] _ _ Bl Bk AT KN R RN Roadway. it fre
ject itself, which they are intended to des- E— SRR . ARy ey A S ioch
cribe, they should be boldly placed out- p T kg 40 e s




ing to the subject attached, as shown especially in Figs. dimension lines, and an appropriate space left open

40, 41 and 42. The lettering should be placed so as to while drawing those. If the space allotted for 4 dimen.
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mountains, bays, inlets, denoted by ‘“all cap ” slanting
letters ; proposed engineering works in “ caps and lower

case = of the same type; villages, railway lines, stations
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horizontal scales, should, however, be placed in uprights
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The use of the four distinct types of lettering will at

in “cap and lower —_—

case ~ upright let-
tering ; finally,
counties, townships ;
or cities in “all o S

caps, upright. RS o, S

h

i

T it
—

These rules are

all, of course, sub-

- - . ", '_J- >
4 Lt —— P o
e e = i A WA, »
i .‘_.-.r - oy }f
= i e L
§ B e 3
- et L =
1 I i = S
} 2 . hy ’_. 5
o "‘ ,-:!" e =9
= = e g
_l' o T i
r S
r‘. e ] P e s
Lp b z o T
.-‘N‘h-q‘ e, ‘5“ :
23 T Lrrpa o i) T 5
o i - H'F.;.';.-r o -
A

once allow an easier
reading of the pro-
file. A good ex-
ample of this kind
1s given in Fig. 45.

The arrange-
ment of margin

figures here will

etc., may also be designated in small upright numerals.
Plate II illustrates the above said very well. Letters
relating to rivers and railway lines should be placed
parallel to those objects. Otherwise, lettering in straight
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| ' ' ' i stroke of almost gestions  are . draftsm
| duced with a ball point pen, insuring a _ L oas to sey. B84 15 3
P uniform strength. ~As a precaution, 1t may be said that made : Wy
: . : e : ; O !
| the pen should never be too full while making this type eral methods e H A - .
4 . shadingo these N\ e | his S
I of lettering. = | N hel
| ' \ ' | in I'rechand Letter- letters, although, 5 L
Plates V to VII inclusive, contain I‘reehan S) 8 A0 o pEE "
I . ing suitable for main titles, which may easily be con- as a rule, they - ikt
Ly - | k very well St e
| structed by dividing the space to be lettered into squares loo _Y 10 18 5558355
: = . . O B N —
{ and sketching in the letters 1in outline afterwards, as without 1t. = — — ey
-_ . _ ) _ T S W ENG. NEWS. i ices 1879,1880 and 1895,
{ shown ; on tracing linen, cross-section paper may of When this kind Fb?egfm:gﬂﬁ
\| | course be used for this purpose. A draftsman able to of lettering 1s de- _ R
| : : ) , . G 1 & 71— ; size, 1t can neatly
i satisfactorily construct the upright lettering, the principles sired to be of medium or small siz
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expeditiously be constructed in the way shown by Fig.
472 : Throw in the stems of the letters with a broad

g | nibbed pen, insuring a bold

e ~' : 5 ,
Pe stroke analogous to ordmary ongina) W/\YNE
-g e : : : :

i Gothic upright letterino. with

= N By - redeonic) \WIAYNE
b the exception of the horizontal

’ strokes, which, tooether with ot -

" 8 (Plain Gothic,) WAYN E

the tops and bottoms of the

letters, rule in, and fill in the i il

corners freehand, as shown enlarged in 476.  As is well
known, short freehand strokes are somewhat difficult to
draw horizontally, therefore this method is certainly pre-
ferable to that of turning the paper, so as to permit the
draftsman to draw these strokes in the direction towards
him. If, as the case may be, the draftsman should desire
more ornamental letters, he will be able, by the aid of

his eye, and the exercise of some originality, to devolve
a1 the letters desired out of the types given. It should,

however, be borne in mind, that a title, composed of

2 highly ornamented letters, does not atone for any poorly

- | N TN NN N Fin,,  J55) JESEN IR S S S . 5
kSEPtLIlIIIIJ.."'l

drawn and lettered sheet to which it may be attached,
but on the other hand, a simple

. & B a7
title, constructed of well executed w

letters of reasonable size, with the NV v
several lines composing it, centered, g 47

will make an ample heading for any well executed draw-
ing, and conform in style with the subject represented.
The draftsman is occasionally called upon to employ the

Greek Alphabet

in his work. There seems to be a lack of uniformity in
the construction and shaping of these letters, so that at
times the ‘“alpha” cannot be distinguished from lower
case “a,” orthe “gamma” from the “y,” etc. Therefore
a plate (VIII) representing the principles of construc-
tion of the slanting Greek letters, analogous to the
Italian Script, shown upon a preceding plate, has been
added. Remember, these letters are all shaded charac-

ters and must therefore be drawn with a tlexible, well
pointed pen.
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|4 ~ sought
| LETTERING OF TITLES | scheme
A few
| On Plates XI and XII and the accompanying text sible, different types of easily formed and fairly well bal- . be addec
| ficoures, reduced Specimens of freehand titles are given, anced titles, such as could be selected during the daily | systemat
| 3 T e routine work in the drafting office of a technical location
f; """ G journal.  These samples, as given here, represent different
| Bridge 2 o B 7 Fun, Ev onsville. Frizono. >l reductions from originals W’hl‘Ch range in size from equ# tol
M K ond T. RY. MipoLE DIV : one-half to nearly one-fifth linear measure. PEHC.ll O
!'i 3 Sparis, Single Track, Throygls 175:0%.0.6nd Fins. These specimens exhibited on those two plates a strip f
o0 CHORDS avo FND POSTS. show more or less clearly that the prominence which G@I
| S i e is to be given to different portions of a title depends
=1 I. upon the relative importance of the lines. The
= | AMER:SG:‘;:::?NfE 90w | draftsman is generally given considerable latitude‘in
| -] cnntr.Ha.-.ﬁﬁz.z....,.m.-lnCharge::uf,“[{]_/.{l?_‘?ﬁ;_-__- recard to this matter. ‘The title given under Lig. _
i Bk & VA B hmnts e Date. 2/25 /20 Rev.. 9L20... 18 is one of the standard arrangements of the con- 45,
| &: Y g;' Gh““d““4‘5‘&“"'"'“""ﬁ,m‘g/g'miﬁﬁ“""“‘“' cern named and shows good points. The lower
|| | - aper No.A230 SwEET No. /2. part, as noticed, 1s stamped on the drawing, and the its edge
B N CutBlvs Print onthishine blanks are subsequently filled in by hand. | The Jett
. | G T e i A style of title seldom used nowadays 1S that Y
! _ Fig. 48. shown in Fig. 49. The letters are arranged 1 RO
| and pains have been taken to present, as much as pos- curved lines and an ornamental, lourished effect 1S -

[ T e
.....



"' sought after. Where such is desirable, the general first word, one space and one letter of the sccond word
scheme 1s a fairly satisfactory one. are¢ to come to the left of the center line and the re-
£ iew words 1n regard to centering of titles may here mainder of the line to the right. If, after all, the spacing |
5 be added. A title should in nearly all cases be arranged of a line of letters needs readjustment after the letters
e systematically about a vertical center line. After the are penciled 1n, the draftsman may easily rectif y the
1 location of this line and the height and spacing of the matter by going over that line again, working first to the
- different lines of letters have been determined, the spaces left and then to the right of center. More complete in-
) equal to the width of the letters can be marked off with structions with graphic references are presented on plates |
pencil on the edge of a strip of paper and the center of [X and X, where the actual procedure of laying out and £
- a strip placed on the vertical center line of the title, with properly arranging various titles is illustrated. These 15
! two plates, as noted, are practically self-explanatory, full
A G@D@r IQD | S instructions being given with each. E
b © . O U tl€t ewer In Fig. 50, an actual facsimile of a title once met with is
? ' ty (\Qf - exhibited. It ex-
,1 G r&\/l alt E&k@Clty plainsin short how Sheet J&T 2
: m”“ ANV INDEX TO MAP not to do it, and N@Gﬂ@)
[N — SHEETS ATTACHED shows the drafts- ‘ —————
r : Fig. 49 e END anp S *}CTEI;QNA[L; VIEW
) its edge just below the line of letters to be sketched. tice 1 frechand L RRIKA DRI RS |
; ‘ T'he Jetters can then be penciled in very readi.ly. | :work, while re;l}'fﬂ :
y : A space beFW%n Woird.S counts as a letter 1n spacing, 11“5-; 50}?11}’?30?1 1S LONGITUDINAL SECTION |
: ‘ therefore, a line containing three words of 7, 3 and 6 bkl-l“lt'"l i Fig. 50.
letters represents 18 divisions, so that o divisions, or the and ruling pen.
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________ Ky is the Factor to feduce Reading
to Equivalent Values for Sp. Gr:=1.

Aver- )| Elastic L/'m/'%----: -------- " vy Lol
| e Elongation irn 2 === 4 i /7}6 s
| . = Sp. Gr of rams per cc.
| Freduction of Ared ---—----- Joo PTER GRS i
g;. Yin=3Sp.0r. of Liguid, orgrams per cc. .
| Legend.
) A1l Specimens Air-Chilled from 1000°C.,
d = Diameter of Bore of Jube, cm. Reheated to 770°C. and Quenched in 01
—— | Al : then Drawn for % Hour at Temperatures
= w = Velocity of F/OW;C im. pZSec. | Shown Below.
=—— = Grams per cc. of Liguid. |
= y | : : _ — - i |
= ! '| 77 - AbSO/Uf'é’ V/‘SCO'EHU/’ d-y ﬁé’Sp 6[’5@2 240 Number of Blows without Fracfure '
1\. L = Zengfh of TUb3; crm. Maximum Elongation /7 /" )

Total Flongation in 6 v

I 2
/1 59'4’ [..-: 23 !6(:.-..- 282;,0{:305” ké., = 278, Permanent Ser Y

Elongation after First Blow

'- . | " " e
f /n /:1:95.57@8/}76@ Z=/44; d: /0; /(-CZ-?— H—BZ/«,n Ferrmanentdert p_n % X

Fig. 51,
34
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In order that a drawing may be satisfactory, itis essential that the lef-
fering be rneatly executed. The appearance of the best drawing is spoiled =
by poor lettering. In practice it is necessary that a draftsman shall let— _ =
fer not-only well, but with reasonable rapidity; hence it is important for ' 1EE
fhe prospective engineer tfo acquire facility in free-hand lettering at as
early a period in his preparatory course aspossible. There is but ore way
‘ Ir which this can be accomplished, that 1s, by careful, persevering and
long continved practice.

| The first aim should be to form the individval letters well arnd fo make their
size and slope, as well as the thickness of the individval lines,as nearly vri-
form as possible without the aid ofany mechanical means whatever. Speed
will follow in duve course. Fach succeeding exercise stould indicate a well de-
fined improvement on the preceding ore. Unless there is aperceptible improve:
ment the time devoted to the work is little better than wasted.

This latter statement can bardly be sufficiently emphasized, and should be
borne in mind by the student while engaged on this work.

Fig. 52,
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In Figs. 51 a
which might with great profit be traced bo

student.

sizes taken

pared by

lines should invariably be employed.

The writer would not consider this wor

nd 52 two practice sheets are presented,

dily by the

As noted, Fig. 51 shows notations of various
from different curve sheets, which were pre-
the writer for one of our great Engineering

Societies. While copying these two sheets, pencil-guide

k complete

without giving passing notice 1o

Round Writing,

the principles of which are shown on Plate XI11. Forthe
production of this kind of lettering regular round writ-
ing pens are used, although very satisfactory lettering of
this type can be produced with goose-quills cut by the

draftsman, and the writer even yet prefers the latter.
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LETTERING FOR PHOTO-REPRODUCTION.

e -
t-- The lettering and drawing for reduction purposes may at considerable reduction, provided each is formed by a |
: be made on any quality of drawing paper, tracing linen solid ridge of ink. |
)f or paper. Yellowish tinted papers however, will as a A good standard to adopt for lettering for reproduc- |
= rule, not give as good results as the pure white or blue- tion is to have the sinaller lower case letters, such as

ish ones. In order to insure good, unbroken lines on ‘“a, “e, etc, reduce to not less than one millimeter i

tracing cloth the writer would recommend the thorough (shightly more than 3% in.) in height; therefore, if a |

rubbing of the surface with pumice powder. The other drawing 1s to be reduced three-fourths, (i. e., to one-

materials mentioned, of course, require no special prepa- fourth its original length) make those letters 4 times

ration.  Erasures on tracing cloth are also best made /_— /7 d L r that height

with the same agent ; the powder is sprinkled upon the ) //ee aﬁ e#er//?g i or 4 millime-

)

part to be erased, and a little brisk rubbing with the end ters (about

of the finger or a hard rubber, while replacing the dis-

M /w‘? ”___,__—_.>l 7z 1n.j high
colored pumice with fresh powder, will thoroughly clean s with the

Fig. 53a.

ORIGINAL FOR THREE=-FOURTHS REDUCTIONS.

the effected surface, which may be lettered over again strength cf

without danger of the ink spreading. Where, however, body in pro-
| erasures have otherwise been made, Chinese white may portion ; the height of the capitals and numerals must bz
be applied with a soft brush over the discolored parts. in accordance. A drawing to be reduced to one half
Letters and lines must be made perfectly black ; if very size (one-half its length) has to contain lettering just

fine lines are used on a drawing, they will still reproduce twice the standard given above, The lettering on draw-
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i i inos to be reduced to a size 2bout halfways between A drawing should 1;1ever- lz?e reduced at aT lesser rate which
= ]g th;r::e tourths and two-thirds reduction, should be made than to three-fifths of its original length. W hat'may be sometl
: 5 A |etters »1 millimeters. (about 5% in.) called a good average . ...4 tetering. reduction  is | reduce
- Freefan < éi’f//’ig'r hich, minimum S:ze. All the two-thirds (1 e., to . one-third its The
== = = f g = A ; | When the nmmn%;:m i;m condensed duced
= — Red. 2r'~—] the foregoing 1s sufficiently length.) Lo eRLOTTION Eae | _
=== Fig. 535 made clear by the illustra type of lettering is used  ssove omamazs. on drawings ductio

R 0% FRL:T:ET;Z;EWFH tions, Fig. 534, 5 and c. for reduction purposes a proper safeguard to adopt 1s to to sho

| Thé two illustrations shown on Plate X1V (details of exaggerate somewhat the width of ovals or small loops, | ble, fo

rail-joint and section of reservoir) have been reproduced <uch as for instance of the letter “ e,” to guard against _ of an

"""" 5" from originals five and the «filling in” of | be cle
four times their re- &J&iuh 3"%5’;'1"?&1‘%, those parts. A close EEEEE”E}:?%%E%% apped

| spective sizes.  Al- Ch%;;‘;ﬁi SR ;;&E%«?{f %‘Lt study of the three g w % ?;fé’ﬁaié’fhfﬂﬁéff%‘?w Th

| though the draftsman . _‘ ?}rié;‘fi‘ oy types of lettering é

: Q) SeREE XL R e aboue thelek- . i

-,. is supposed to know ‘Y by YIRS given on Fig. 1 of BN

F the exact rate of re- ﬁ * this work, which tend |
_______ duction, the directions o i to illustrate the same ‘

' to the engravers are principle, will also be |

'. better given in inches useful.  The reason L | 'Smmmc |

! or fractions thereof, ] for giving a limit of n———

L placed in pencil un- Fig. 54a. reduction (1. e., one T

{ derneath ; they are for our puposes reproduced on I'ig. millimeter height for smaller lower case letters) and the

:*-}1 s3¢ and 6, but would, of course, not be reproduced by employment of gothic letters of uniform strength. 1S

| the engraver ordinarily. made evident by referring to the illustrations, Fig. 544,
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which presents an example of engraving, such as is ployed are the photo- lithographic and zinc etching pro-
sometimes indulged i1n, and Fig. 544, redrawn and cess. Both require a similar grade of preparation of the
reduced to some scale. drawing. The writer uses on such drawing the water-

The strength of the lines of a drawing to be repro- proof ink, which is perhaps blacker than the ordinary
duced depends of course altogether upon the rate of re- kind and possesses more body, Any kind of black
duction. For larger reductions it will be quite essential drawing ink, however, is suitable for the purpose ; well
to show as much of a white space between lines as possi- rubbed stick India ink will permit of very fine black
ble, for instance such as designates the thickness of flange lines. The main objection to the use of ordinary inks,
of an I-beam in elevation. The work should in all cases however, is their liability of blurring, when handled,
be clear and open, and this detail, immaterial as it may or the ink mixing with the Chinese white, render-

appear, not be overlooked. ing the application of the coler sometimes very
The processes of photo-reproduction ordinarily em- difficult.
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ABDCDEFGHIJKLMNOPORSTUVY WXYZ Ordinary Type.

abcdefghijklmnopqgrstuvwxyz. 12345678910, 133" 18" %"

| 81 163
ABCDEFOHIJKLMNOPQRSTUVWXYZ. ITINVVIVIVIIXX.
Ordinary Lettering. IBeam. Eye Bar. 41S,6%6xW'= 852" 2 Webs, 48 xZ’

E<xtended. 95 F+. Span. End View. etc .|

Compressed. 1,12 L, -Ibs.peryd. NEW YORK CENTRAL. 2%.57%, 5 Bolt, Outer Elevation. &
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This title was first penciled in on Cross-Section Paper; in tracing Purely single-stroke lettering used here without any
on original map this paper was shifted sideways for each line, so as fixing up. Here a single system of counting a space for
-'-' to get centers lined up with general Center-Line of title here. Each a letter, etc., was followed in the laying out. Title is |
__ | line is to be finished just as indicated. In lines 1, 2 and 4 the tops to be hm:h{:d up carefully, according to faintly outlined
| and bottoms of letters are finished off by freechand touches. The fine suggestions given. The prominence or height of por-
| outlining for shade-line strokes in line 4 will wonderfully help tions of title depends upon their relative importance
| ¥ appearances. and perhaps the taste of drattsman.

TITLES CONSTRUCTED BY MEANS OF COUNTING LETTERS AND DETERMINING CENTERS FOR INDIVIDUAL LINES.
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After Center of Line was determined, each Line was penciled in
from Center to Right; afterward the Part at Left of Center Line from
Right lo Lefl.

Above title shows how Fullness or Rounding off is attained by add-
Ing scale, instead of dashes, as shown elsewhere.
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Letters at Right left purposely unfinished. Draw in all
letters frechand, rule in tops and bottoms. To be filled in
as indicated, tracing entire title in finished shape.
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COMMONWEALTH OF MASSACHUSETTS.

METROPOLITAN WATER WORKS.

POUND CORNER DETAILS. - '

SCALE )2 INCH=IFT.

WACHU SETT DAM o [ hese aelarls for SE.Corner-Similar construction at N.£.corner * ‘ :

.' GENERAL PLAN OF DAM
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| o) 40 80 120 160 200 FT. "BOONE COO’/VT«V ﬁ)"""""‘
| —~LFs5 MoINES STIVERVIADYC 7-— ,
| General Flevation, CrossSectrons ¥ Sp/ices [
| LTALPID TEANSIT /TA/LROAL COMMISSION Scote 212"=1 4 '
e i d ClrefL ngrneers Office.

Clrca g0 b NorF’h-Wesrerr /‘F’_y. |
Tfﬂ/cf‘:ii ¢ Chr E:sgf 0. Dec.30%99 —

| ALIGANMENT or 2-F x 36 " LA/CA SLEWHLA g il

AROUAND Cﬂf?&&f/ﬁﬁjfﬁf}: ﬂfﬁff’f}yﬁ/g 275/
ELLECTA/C MANVACLE 1

searts V2 e S | O

PITTSBURGH, PA.

DEPARTMENT OF PUBLIC WORKS
New York & Brooklyn Bridge BUREAU OF FILTRATION

Present Details of Bottom Connections. CONTRACT NO. |
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INTERIOR DRAINS
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A PRACTICAL COURSE IN
MECHANICAL DR AWING

By WILLIAM FOX, M. E.

Assistant Professor of Applied Mathematics,
College of the City of New York, and

CHARLES W. THOMAS, M. E.

Instructor in Descriptive Geometry and Drawing,
College of the City of New York

The object of this work is to provide
a simple, practical course of progressive
lessons in Mechanical Drawing. It will
be noticed that all instructions are given
in connection with a special, concrete
exercise.

No practical draughtsman will criti-
cise us for not starting with the tradi-
tional geometric problems. We have
reason to believe that the average
student does not appreciate these sub-

jects if introduced 6before their bearing

and practical application are understood.

Contents : Use oF INSTRUMENTS,
DimeENsiON LiNgs, DRAWING TO SCALE,
CenTErR Lings, DivinpErs, BoOWPEN,

SECTIONS, SHADING, LETTERING, SCREWS,

Coc-WHEELS, READING OF DRAWINGS,
MISCELLANEOUS.

THIRD EDITION REVISED
08 Pages, 5'ox & &7 Iilustrations

Price, $1.25 Net
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PUBLISHED BY

D. VAN NOSTRAND COMPANY, 25 Park Place, New York

PART I NOW READY
70 Pages, 6 x9 ITllustrated

MACHINE DRAFTING AND
EMPIRICAL DESIGN

A Text Book for Students in Engineering
Schools, and others who are Beginning
the Study of Drawing as Applied
to Machine Design

BY

WALTER RAUTENSTRAUCH

Adj. Prefessor Columbia University
AND

JOHN T. WILLIAMS
Instructor Cornell University

Complete in Two Parts

Part I. BEGINNING DRAFTING,
SKETCHING,ETC.—The aim of the first part
is to not only give the student practice in the
making of good line drawings, intersections,
the principles of construction, ete., but by a
proper selection of practical examples to 1m-
part to him information of a practical nature,
such as every designer should know. A deh-
nite system of standards is arranged with a
view to its being followed throughout the
course.
mIN PIRESS _ e

Part II. EMPIRICAL DESIGN—The
second part is intended to give the student an
idea of proportion. Numerous tables of pro-
portions of parts that have become standard,
formulas, etc., are provided as well as many
problems from which a course of study may
be arranged. It is arranged to thoroughly
train the student to take up ‘‘Advance
Machine Design.”

Price, each, 31.25 Net
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ALPHABETS

AND OTHER MATERIAL
USEFUL TO LETTERERS

BY
CHARLES ROLLINSON

The various styles of letters contained in this
volume are those most useful to the beginner,
as well as to the professional engrosser. There
are twenty-seven pages of carefully prepared
alphabets printed from plates made direct from
pen and ink copy by the author, and these
combine the fundamental principles of working
with the necessary examples of lettering as em-
ployed in mechanical work, as well as the more
ornate forms as applied to the advanced styles
employed by illuminators.

LIST OF PLATES

Business Script. Business Letter. Spencenan;
Capitals, Lower Case. English Script; Capitals,
Lower Case, Ornate. Roman. Block. Old
English. Modified Old English. German Text.
Gothic Mediaeval. Sickel's; Ornate. German
Round-Hand. German Round Hand Mo-
dified. Broad Point. Borders and North
Points. Roman Letters and Some Modifications.
French Script. Italian. Monograms. Com-

pleted Work (3 specimens).

Shows work of a high order that is of a practical
kind, such as penmen, engrossers, letterers,
draftsmen. etc.., need as a guide. This Is the
most practical book of its character for gene-

ral use now on the market.
—

33 Pages 94x6!{ Inches 27 Plates Cloth

Price, $1.00 Net
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[FEDS SERIES OF MECHANICAL DRAWING TEXT BOOKS

#‘__—_éﬂ-—_—’_-m
velops the student’s creative facul-

—=—=—={ESE books teach mechanical drawing by a method that de

#EF -l . " ™ - ot
| ‘Kﬁ S| ties. That faculty of imagining; that mental picturing, so necessary to the ogood draftsman or This b
S| | (¥l ) . - 2t . intendec
f‘:_%.- 2 én designer, and to the man 11 the shop who works from drawings, can be developed within every e hout b
1) G : i } . » . . ) ripurit’:ﬂit
e_%;ﬁzg-@% student. It is part of the development, just as an understanding of the meaning (either definite form him
e — - y - . . - ¥ :;;iﬂn{'e.
or conventional) of each line of a drawing is part of his development.  Convinced of this fact, L
. AR . . - :ubject 15
the author has arranged these lessons in a mannet which he believes will attract and hold the interest of the A ihe
) s . . . . in the dra
<tudent. Each lesson will guide the student by easy St€ps, illustrate some fundamental point in mechanical TR =
drawing, and work as a wiole c«owards the development of the creative draftsman. Considerable new sub-
ject matter has been added in the new ~ditions and the fundamentals are much more clearly presented than I
formerly. Some of the lessons in the two books are identical. The trade school book gives advanced work I1I. M
on machine construction while the other book devotes a few lessons to architectural drawing. [V. Se
Vanisk
Paralle
FOR TRADE SCHOOLS FOR INDUSTRIAL AND HIGH SCHOOL - gt
[X. V:
. e T _, L o Lines
By CHARLES C. LEEDS By CHARLES C. LEEDS { S
Professor of Mechanical Drawing, School of Applied Professor of Mechanical Drawing, School of Applied o 2
[ndustries, Carnegie Institute of Technology. [ndustries, Carnegie Institute of Technology. SpECtl‘
——— 61 LESSONS e = 39 LESSONS — E
= — — |
PRllﬁPARAT[OFJ of Pencils: Handling T-Square, Triangles, ete., Preparation and Use of IN‘[‘R(JUFUTH}I\?. Pencil, Paper, Drawing Board, 1T-Square, Triangles, Measurments | and a
nstruments: Drawing of Flanged Pin; Drawing of Machine Bolt; Lettering Figures; i i~ R LS ) 3 oEe T nemere Fillets. Construction
Sketching: Tracing; Machine Bolt: Hidden Surfaces; Clamp; sSectioning:; Sleeve; T?F:a_“”"’“ t,D M pABII rn}n_;..”bﬂlnpa. . 1{)11::t5. H(?,lmdulttf%“m” EIHLt:'. Lnn? n;? 1 5 StleE:ﬂ
Orthographic Projection; Shaft Support; Tool Rest; Projection; Unfinished Views; Refe- Circles. Nuts. Lettering, Figures. Machine Bolt, Screw Threads. Fridoen BRtLeoeR, :
Eeﬂfe ?lﬂ-t;rr: True Section; Flanged I.;U.HE}': Umwf:ntif‘mal Sections; Hand Weel; Drawing Clamp. Sectioning. Orthographic Projection. Shaft Support. Tool Rest Problems 11 the: I
o Scale: Face Plate: Coupling Assembly; Bill of Materials: Coupling: Problems in Projec- drayieeti Ton @and o th 2y At anes  @lFaftaRing e PG IO TEy P +ions = snee Matter,
{ion: Geometrical Problems: The Ellipse; Engineering Curves; Spur Gsaring: Pulley: Spe: k :tnju_tm:], [ nmubh‘ul _‘a 1eWs., hixt.t(_.}llllh. Sketching. P':rf"fxacnltlruxa. : HE-fQI‘LI]{_E.QF aptr Laymi
cification: Conic Sections; Intersections and Developments, Parallel; Line: Radial Line; Hinged Pulley. Projection. Geometrical Problerus. The Ellipse. Method of Holding Fen
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FRSPECTIVE
2N ELEMENTARY TEXTBOOK

By BEN J. LUBSCHEZ

rfember of the American Institute of Architects

A

This book is a concise treatise on Perspective primarily
intended for home study by the beginner or draftsman

THEORY OF
Engineering Drawing

By ALPHONSE A. ADLER, B.S., M.E.

Instructor in Mechanical Drawing and Designing,
Polytechnic Institute of Brooklyn

ELEMENTARY COURSE IN

PERSPECTIVE

By SHERMAN M. TURRILL

Civil Engineer. Assoc. Am. Soc. C. E.

.,.‘I. without the aid of a teacher, but also of great value to the An unusually complete, thorough course,

N experienced draftsman and to the layman wishing to in-= treating the subject matter in a radically and -
' form himself regarding the general principles of the rationally new way.
- science. It contains a chapter on Short Cuts and Special Eheer s divided fte tont sacte astilows:

Manipulations of great value to any worker. _The wpule
subject is very clearly and simply presented in a unique
wav. the text being the result of many years of experience

PART 1I. HPI“.*III‘E‘EDIES of Parallel Projecting-TI.ine
Drawing.” also printed and bound separately. (See
book below.)

This book shows the mechanical application
of the ‘[TJI'illLTi]ﬂL'H Of tiL'i:TI‘i}lLiTt' geomelry 1o

the making of a perspective drawing. Two
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b in the drawing of Perspectives in an architect’s office, as a.
l, well as in teaching the subject to beginners. LPArT 11 treats chlhe usual problems fﬂlfliliﬂ in the methods are explained—the ** Method by the
various Descriptive Geometries; the Classification of - 1 : ; ’ :
CONTENTS Iines and Surfaces; and Intersections and Developments. Use of the Plan,” which requires the use of
ol e The problems are numerous and cover nearly every phase E ey e pRT 8 : = : _ T T T
| IHIFOdHCtOI’Y. [I. PI‘EIIIHII]&I‘Y. cEle cibiiect: Matoed Sutfacesarenclindluled: as e instruments and s intended for the mechanical
. - . - author did not think these essential in view of the more draftsman, while the ‘' Method by Scale '’ 1s
I11. Maklng a Drawmg 1n PerSpECthE- important material which is usually omitted. g | ' :
A . . ST I SR Y T Sl the quicker process where the accurate location
[V. Second Problem in Perspective. V Farer 171 treats o, Tepspective Drojeetion ang g : - : -
- : : this subject in much better form than is now obtainable. of the lvzuhuj_{ or lmpm‘iﬂnt point HIIE}' 1S dle-
Vanishing Points and the Point of Station. :”“1E;E?ltgfl];vp}f;?ﬁ1?'1f¢1t1h?51n5:;?f1iﬂ} Iflff:ﬂti‘jfIEE*:E::T;’H sired, and 1is helpful for the freehand drafts-
VI. Measuring Points and Scales. VII. Shadows. " man and artist. Thereare eighty-eight problems
Darallel or One-Point Perspective VIII 328 Pages, 6 x9 275 Illustrations for solution by either method covering the
- ——— d Short-Citfs Price, $2.00 Net principles as applied to the illustrated subject
SpEClﬂl Mampu}?tlgn?;'an dO; + ].u d in a variety of position.
[X. Variations. A.Oblique and Incline THE PRINCIPLES OF
Lines and Planes. XI. The Perspective l l P . » ;
: = 1S
of Shadows (By sunlight). XIL.ThePer- | Parallel Projecting CONTEN _
. . . . I d - ’ METHOD BY ORTHOGRAPHIC PROJECTION Defini-
Specuve Of Shadows (By art]ﬁCIal llght)' lne Dranng tions and Descriptions. Notation. Pictorial I‘E‘I'rﬁ[l}t-{-
— “ * t P tive of a Pyramid. Perspective of: a Pyramid ; a Build-
= lt beglns abSOlUIEI)’ at the Deglnnlngj BY ALPHONSE Al ADLER’ B"‘S':‘ PJI‘E' 'i”‘!'__{" n {:[IIH_" L'l.'['H]. I}ttrtllltt‘}lli]jtﬁlr il 1:1:|.T1.L' :.._1111-"-"..': 4 | L:L-_li:['[-
: ' " structor in Mechanical Drawing and Designing, e R e s o et d B o UTneof
iEI:I &ﬂd & C&I’EFUI SIUC]Y OF It Wlll enable the i Polytechnic Institute of Brooklyn der; t}”{ hh*ld;]:x “r- lh;-h I Hlf. :T‘HIIL;]W{L; Ia}-T :;:” Lhi ' 1:- of :
* ; : ; — the Horizontal Projection of ihe shadow ; 1HE SHAULy -
s, student to I'EELC] understandmgly and stud)f A complete :111{11 CDI}{‘.ISEtl{hi‘-[?}‘lii—illﬁll_ 1nf :}:ﬁmrrttil:} e Frustram of a Pyramid by the Method of the Vanish- _
~ ) methods of making drawings that nnd wide applitatio ‘ : : e - of o Cube afid Parallel- |
2 the more advanced books on the SUb]ECt' in drafting rooms. Arranged by topics so that reference ing Point of Rays: a ,h]w!'_m D5 B TN 1"*‘ I a1 . 'fl \ }
I ; to n particular type of projection 1s easily accomplished. opiped ; the Shadow of the Frustrum ot a1 yramid on an g
gl L&)’I’I’l@ﬂ, EL]S'D, th_} WlSh a Inere general The complete classification of the types “-t_ m_mmt-ifm.] Oblique Plane. Problem. DMETHOD BY SCALE: Com- ¥
] ' - . : makes an excellent survey of the entire subject. I.t 3:-1 ‘; : o of the Two Methods. Perspective of: a Pyra i
= kﬂGWIEdge CIC Ihe science, Wl” ﬁﬂd the llt" book that teaches principles rather than methods, an parison of the 1Two Jelhods. & geris e -
=4 ‘ T for this reason it should be useful asatext for {*1:2111}'1;15:‘1‘:'5; siid - a Building: a Cube and parallelopiped : a Cylinder; 7
t- tle bOOk prc}ﬁtab]e readlng. mstruction iniflranvinun Hftl_‘-‘:'—' _11'5}1‘11}Ii}iithti?mt:}::i;;}l H{;;I- the Shadow of a Cube and Parallelopiped. Problems. J
: G in an interesting manmner. SRS, g
d Architecture and Building, June, 1913. chapters as follows:--1. Introductory. f E:ilszizi?c |
1e jection. 3. Orthngl‘aphlﬂ Projection. . L
'k Projection. Each chapter shows the commercial {t!rt.?h:
: cation of the type of projection considered, H“fh *..{1"-:&&_‘-; :{ 81 Dagas, 5 T /6 Illustrations and
0. SECOND EDITION ENLARGED cet of questions which thoroughly cover the text. A Folding Plates |

, . . e 1index 18 also included.

& Price, $1.50 Net Price, $1.00 Net
| Publishers - 25 Park Place, New York
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On our shelves is the most complete stock of

technical, industrial, engineering and scientific books |
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