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PREFACE TO BUTLER UNIVERSITY ELITION

Because of the changes in the content of
the erithmetic courses in the grede pchools end
because of the specielized nature of the arith-
metiec used by prlnte-rs, & speclal course is
necessary to lcqmiixt vocetional printing atue
dents with the arithmetiec necessery to become
e succesaful printer.

Arithmetic as a subject in e vocational
course in Frinting is comparstively news
Until the change in the interpretation of the
Smithelughes Industrial Fducetion law which
interpretation ellowed reimbursement from
Pederal Government funds for releated subject
education, as a separate course, the mathe
ematics of Printing wes taught during the shop
course as occasion demended. Such instruction
given with the shop course was not only ine
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adegquate to the needs of the student but was
also depriving him of time which could profit-
ebly be spent with the study of smechanical
operations.

With the separation of Arithmetic from
the shop couree there erose a need for a
thorough, practical book conteining information
and exemplee of problems with shich the printing
apprentice would need to be familiar. A com-
plete book of this nature is not available for
several reasons, one, there is a very limited
field for the sale of such a book, which means
prohibitive costs of production, two, there
has been insufficient time to prepare such a
beok, and three, there has been, to the know-
ledge of the author, mo previous study of the
possibilities, reguirements, or content of
puch & book. Conseguently, there has been
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recently a great need for a book which would
fulfill all the objectives of & course in
Arithmetic for Printers.

The problems of preparing a Heath book
were chiefly those of material content and
method and order of presentation., It was nec-
essary first to determine just exactly what
mathematics was required for the changing in
status from apprentice to journeyman printer,
and then to organize and present the selected
material to the student in a menner approved
by present-day tredesmen. Thie thesis does
not concern itself so much with the problem as
it does with the final solution of the problea.
The question of eontent must be judged by the
deeision to include the topice which are con-
tained in the book and the arguments for their
inclusion are rather in the background. As an



example of this, the first exercise, Roman
lumerals is cited. The questions in this ex-
ample were, "Is the Imowledge of Roman Numerals
eseential to the printer?” and "What does the
average beglimner im High tehool Imow of their
use?” JFollowing the exercise 1s the atatement
of the use of Raman numerals by the printer.
The second question avout the average peraon's
imowledge of Roman numsrals--the reason they
are used as dates in books and in moving plce
tures is that they are not easily read by the
ordinery person and an outeofedate book or
pleture doees not give 1tself away.

The method employed in the solution of
the problem dopended to u large extent on the
individual tople under econsideration. The
author profited greatly from an extensive
trade analysis conducted by the Unlted Typo-
thetas of America School of Printing while he




was an instructor im this sechool: The trade
analysis prosented a pgreat liest of poseible pro-
blems to be Ineluded in a Hathematlics book.
Interviows with former studentes determined the
lack of mdeguate training or the sufficiency
of the instruction received. They who had
could tell what problems they were meeting and
with what success theoy were meeting them.

Other instructors not only of Printing but of
related work brought thelr own partieular pro-
blems to be included in the list, The problems
of Proportion and of Copy fitting were suggested
by the Design tezchers. They had found that
students needed this Instruction and had dee
cided that the instruction could best be given
in the regular lMathematics class. The press-
mon and binderymen suggested paper problems



to be solved and the typographers brought pro=
blems of type measurements. Finally, with the
influence of the factors menbtloned, typleal
work situations in the shop were set up and
golved and the method of solutlon was incor-
porated into a lesson o¢f addltlonal examples
of similar situations, beginning with simple
exorcises and progressing to complex condie
tions. .

ARIISBTIC POR PRINTERS oomtains selected
1ists of the many types of problems with whieh
the printing apprentice should be famillar,
The book also states the gemerally accepted
manner which printers employ in solving these
problems,.

While primarily for the use of high school
students this book can be used to advantage by
the apprentice in the shops If used as a high




sohiool tex$ book in Printing irithmetic, 1t
1s intended the® the work cover tvo semesters
of one hour recitation and one end one~half
hours home work each day,

The problems are based upon twenty yeers
of prectical trade and teeching experience,
and are such as are encoumtered in prectically
every apprenticesilp, _ )

- & book used by stufents of printing should
be a model from which correct practice emerges.
This correct practice is not 'happen-so! or
incidental but 1s the result of careful plane
ning combined with applied mathematics, Each
part or detell of every book should be so
planned as to glive a welleproportioned, har-
monious whole, This book will attempt %o bLe
such an exemple, To give one a general ides
of the part played by mathematics in the plan
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of & Job in printing, the swmsory and rescsons
for cech detall of this book are given here,

The paper stock is a smooth, modern paper
because 1t needs to armonize with modern type,
Hodern t.;vpo is selected because mathematics
necessurlily contains many tables of figures.
To secure il:.snmont, modern figures must be
used and to hermouise with the flgures modern
type is selecbed, Century type is used because
1t has been sccepted as om; of the easiest to
read of the modern Type feces and also because,
being ome of the oldor and more popular feces,
it containg all the fractions, signs, and gyme
bols necessary in a mai;hamtlol boolk,

The size of this book is 5-5/8 x S~7/1¢
inches becsuas book ptock 25 x 38 inches willl

fold economically to that eize end because
B5/8 x 8«7/16 inches ig a rectangle which has



acceptably pleesing proportions, 1:1.50, This
sige is also near to standerd text book size,
The slze of the type page, 24 x 36 plcas 18
m because 1t ls accepted as a well=proportioned
book which has 60% of the page area occupied by
type and on which the type page haa the same
proportion, width to length, as the sheet, 4
page 24 x 36 picas has an area 508 of the area
of the sheet 5-5/8 x 8«7/16 inches and also 1t
has the same 1:1,50 proportion,

The 10=point type used in the text of
this book is selected because the width of
the measure, 24 plcas, by custom decrues that
the size of type for that measure be from 10
to l4-point, The 10=point type 1s wséd because
this slze will adapt itself better to the
problem lists than will 1Z«point or lé-point,

The margins, 3-1/2, 5-1/4, 6-1/2, and 9+1/2






INTRODUCTION

The chief interest of a printer in prepar~
ing a thesis 1s not the material content of the thesls
but i rather the mamner in which the thesls will
be printed. Ile 1s more concerned with the size of
the page, the slge of the type, the kind of type
face, the margins, the binding, and other mechanical
dotalls, Vhile this thesis, Arithmetic for Printers,
is primarily & text book on printing problems for
printing students, some explanatlion is necessary
for the person not familisr with printing in order
that he may better understand the background for
the problems,

The detalls of the mechanloal properties
end production proi:lm of a book require as much
if not more research and careful plamning than the
ordinary manuseript if one is to have & succesaful
book, '

The size of the hook page is governed by
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several factors: Ghe sise of book paper which can

be purchased, the size of the press on which the beok
i1s to e printed, the numbor of coples of the book

to be run, the mumber of pages in the book, the use
to which the book 1s to be subject, the selling price,
the corrsct ratio of width to length, the standerds
set by other publishers which have by commpn usage
during many years beem the accepteble and best
stenderds, and mm other minor details,

The fectors governing size are ao intere
dependent that they must be comsidered as a group
rather than as separate problems, Ffor example, if
there were but a few copies o be run or there were
but & small number of pages, neither the size of the
press nor the sige of the paper stock avalleble would
be materlal because the pages could be run one at a
time instead of in forms of elght or sixteen pages,
and prectically eny slge stock sheet would cut econe
omically to such a small size aa that of one book
page, Consequently, the following explanation is
not glven as a solution to any one book protlem but
rather to show the Influence which the factor could
have on the final selection of size of page,
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Illustration Wo.l--Showing the imposition of pages
for an 8-page "work and turn" form of type pages.

The folding of this sheet 1s shown in Illustration
No. 2,




Book papers available to the printer can
be purchased in the following sizes 24 x 3¢, 26 x 36,
25 x 42, end 32 x 44, Of those sizes 25 x 38 18 the
one which 1s used o mich more than any other that 1t
ip kmown as the basic size, In order to understend
why 25 x 38 1p u standard sise, one must have a lmowe
ledge of imposition, or the placing of pages in a
marmmnmt»gm;mummmat
position and in correct mmericel order when the
 sheet of paper 1s folded. Only one of tho many
iinds of forms 18 given here, This 18 known s a
"workeandeturn® Bepage form, (The kind of form 1s
determined by the kind of folding mechine in the
shop, the slze of the press, the number of coples
and many other factors.) See Illustration Ko. 1.
This ra;;m 1amdoupaf'multoamﬁnumd
is to be run on the press and printed firat on one
side and then turned and printed with the same form
on the other sgdle ‘such that page 2 prints on the back

of pago' 3; pugo' & on the b;ck of page 4, etc,, and,
after printing, the gheet will be cut into two parts
making two complete coples of puges 1 to 8., This

type of form is used because it saves press work,



For exsmple, if one wents 1,000 coples of a single
page, printed on two sides, he would ordinarily run
1,000 coples with page 1 form end then run page 2
on the back meking a total of 2,000 impressions on
the press, If ho runs page 1 and page £ both in the
same form on double the size stock he need run but
500 on one side and the same 500 on the other aside
to get his 1,000 coples since each one printed on
two sides makes two complete coples, Tims the
planning printer has saved on a run of only 1,000
ocopies; 1,000 impressions on the press, _

After the form has been printed and the
sheet cut spart the half-sheet 1s folded such that
pages 4 and 5 are inelde and psges 1 and & are out,
afterwards folding in the middle between pages 1
and o thus meking one signature or section of the
book containing pages 1 to O.

It is noted that the tops of pages 1 and
4, and 5 and 8 ere connected, however, This connect-
ing part as well as the irregularitlies of the fold
at the side and bottom muet be trimmed away after
the book is fastened togethoer,; so, in determining
the size of the page, one muat make allowance for


http:llIald.na

e B
e “""72?{.;\7"“““‘,'
| G 14 |
{ |
| :
| :
| |
|
| |
| i
l |
| I
‘ |
i 1
|
- JER S LA -
f‘ii"“" [ e TL_MJ“T
: i
'} - |
| G —
| |
\{ l
|
[ |
.. ) 5
-z 9 7 .
4 5 -
| g
1!
I I
| I
l o
r;.{______@______,_ r- _J_____l__'/AL_TD_—'W’

Tllustration No, 2--Showinz half of a "work
and turn"” layout with the al lowance for

trim on 2 6 x 9 folder, Insert showing the



"trim", One side of une of the signatures ls shown
for & 6 x © book as an example of the allowance for
trim and the placing of pages in a form, See Illuse
tration Mo, 2. B o
| it 1z underatood ghat the sheet 1s to be
folded btefore trimming but the allowance for trim -
st be made before the steck iz printed, -
| The size of the press as.a factor in the:
glze of the book puje determines the number of pages
possible to run wiich in turn influence the sizse of
the stoek sheet, If ome 1z to have an econom'eally
produced book, he wlll select a slze of stook which
will print the book with the least waste, consequently
the press size hasz an influence on. the paze s=ize,

A factor having a lesser but still sigmificant ine
fluence on size 1s the number of coples of the book
to be run, whether it will be printed on a large
automatic press whieh would take bours to get set
for one run or whether it 1s to ve run in smaller
forms on a smaller press, On & long run the automatie
or large size press 1ls economical, on & amall run
the spaller press is economical. The size of the
press determines the slze of the stoek sheet which




in turn influences the size of the pa es. The use
to wiich the bhoolk is to Ue subjeot influances sise,
For example, we have pocket-slse manivals and we
heve lar e encyclopédias, whose sizes are deterrined
by thelr use.

A fector influencing size which is of
' grest importance ls the ratlo of lenath to width of
the pasre. “ooks ere usvally planned seccarding te one
of four ratiost The zolden oblong whieh has the retio
1:1,62, the hyvotenuse or root-2 oblong which is 111,414,
the repgnlar ob;.lon'g of 1:1.,5, end the double hypotenuse
or printers oblong whiich has the ratio of one is te
the square root of three or 1:1,758. This factor
a9 well as the faoctor of sisze of type page in refler-
ence to the size of the beok page ile governed by
usnve end ls one instance in which "what is used
18 zood Lecause it ls used,” (me must remember in
testing the vealldity of that statement that books
are made to be read and the easlisr they sre to read
the better are the bookas The statement thet famile
isrity with type , with page proportions, end with
gize of bocka and mecazines, even an ungonscicus

familiarity, seles for eaay reading, has been proved



many times by advertising agencies., Another example
proving that familisrity with the physical malke-up
of a book mskes for easy reasding is shown by the
ease with which the German people read their type
which 13 Imown as fractur and the difficuliy they
expoerience with our Roman type. The fact that the
majority of their people wear glasses 1s incdlcative
of the 1llegibility of their type.

" s, what 18 being used by the publishers
is famlllar to the resders and what they read they
are familler with, thles in turn produces the states
ment that what they aere familiar with is esslest for
them to rezd, Tnis complicated reasoning does not
preclude gredual change and improvement. One must
remerber that we stlll use the English system of
messuremnent rether than the metric system not because
it is better but boguuse i1t 18 the one with which
we are familler end therefore the easiest one to use,
When an advertiser pays $15,000 for the privilege
of putting an advertisement in one lssue of the
Saturday Lvenlng rost, he investigutes carefully the
babits of the render and will make his 'adl.conform
to those hablte as neerly as possible--even sometimes



in copposition to the best tuste. lowever, for )
effectiveness, the familiarity of the reader with
the present usege ls & atron: argument for the
continuance of such,

Accepting the theory that what is being
done is most effective, the best mathod for deter=
mining the sise, the margins, the ratio of type to
g8 '@, and other features of books ls to messure e
lar, e number of acceptable occks to find the dimens
ﬂoﬁa 6!‘ the cmpc'slto or' average book.

Juoting from an article scon to appear in
Industrisl Arts and :ocatlonal Bducation wagasine,
sntitled "securing Shape Harmony," the result of
the inveatigation of 500 books solected at random
- from the llbrary et Avsenal Technleal Schools,
ind!.mpol.ll, is ginm. .
Aty g by

one question motivated e study of several

Yomee Ve drvpation which resulted in some

-1 ratfier unexpectdad findings,

"in soours ‘e measurement of five~hundred
books, selecte’ at random from the school

library, was made to dotermine what had
been and was being dome with success in



the plamming; of books with the outcome
expected being thatsthe results obtalned
would give a standard from which cne could
place other books,

"0,e will realisze the scope of the
measurenents from the feoll wing summary
of sverages, This one sumarized, composite
book would have: :

Width of page 50,51 pless
of page 43,52 picas
Width of Type 21,72 picas
Length of type 55440 picas
Fropartion of type to page 11 .47
Page proportion 1:1.46
Type proportiom . l:1.82
Ingide mar:in A0 B 5+83 pilcas
Qutside margin 6410 piecas
Top margin 3450 pilecas
Eottom marain 6427 pices

"The most valustle information obtalined
from this study weg the proporticn or per
cent of ¢ to page and the sumery of the
margina,. e was not a sreat range in
the propoertion of type to page, not over
ten per cent ‘sither way from fifty per
coent in all of the books measured, Thls
means that !f one plens & book page sush
that haelf the area of the page will bve
filled with type, he will not he far from
. what has bheen done successfully in the
past, 7The result of the margin study
rather upsets the idea that one must have
a 3:15:739; or there abouts, ratio to have
pleasing proportions, Very few books had
marging similexr to this, In faet the top
margin was slightly smeller than the inside

marging,

"This book study revesled one other
fault with present dey bookas The type
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proportion did not in many cases follow

- the page proportion, that is, the "golden
obleng” was belng mized wit: the "hypotenuse"
or other rectengular sapes. Thls may have
been caused by one of several factors:
mechanical 1imitatlons, lack of the desire
for the same proportions in ecch, or a
lack of the knowledge or ability 5o have
the two the same, The desirable beok to
be pleas to the irt smthorilties should
have the proportions in toth the type
paze and the slset., If the book page is

6 x § thent the type ratlic should be 238,

"In snawerin; the previcusly stated
question as to how wide and how long to
get the job, one must have te dimensions
of the paper whieh ure either decided by
the customer or the paper supply house,
The customer will ggy he wants a page of
a cortaln size or the folding of & stock
gheet will sive ths limitations.

"ifter the sise of the sheet 1s detersy
mined 1t is necessery to find 1ts propore
tions so0 that the tyre pasge may be made
the same, To find this proportion one
divides the leéengtl by the width, Trimmed
glzo is understocd:s 6 x © 1s 1:1.503
B8=1/2 x 11 18 1:1,89; 5 x & 18 131146
5-1/2 x t-1/2 15 1t1,564; and 6 x 8-1/2
is 111.41; The next step in planaing the
book is to deternime the aree of the type
pege: Jhis type arca should be helf, or
nesr to half, the area of the peges Then,
& 6 x D page whose area 1s 54 square inches
ghould have approximately 27 aquare inches
of types OGince the 1nch unit is so large
thet 1t will causs in the majority of
cases unneces . fractions, 1t ls desgire
able to change all the meassurerments to

pieas [1/6 inch] md square picas in



planning the job, Having found the nmua er
of square pleas hmrﬁmnmtmu
12 necossery %te find two dimensions whiech
are the sme purtion as the peare and
whioh when tiplled tozether will result
in this number,
st Ay e g e T R B
ko a page " accord! e
receving. o 88 the pa o size i 6 x 28-1/2
noliod, i to pleas this is 36 = 81,
tho proporticn is Gle36 or lil.41, and
the area is 1056 sqguare ploas, lalf tie
shoet area is U1E sgquere ploas which is
to be the area of the type paze,

"o ratio Yi1l.4]1 means that for esch
pica in width of the form the length will
b8 1,41 plesa, or the lensth will be 1,41
tiren the width, if the «14th 12 8 the
length 1s 1,41 timwes 2, 1 3 1t 1p 1,42
tires 3, or for eny number it 1s 1.4)1 times
that number, Sugfon the wath ig i then
the length 1a 1, gfu or 1.1 ¥, In
the exmnple (6 x 8-1/2) the typre area was
to be 1o equare pleas. 4 (whieh is the
width) =ultiplded by 1.,4174 (whioh ia the
leagth) o “equal Olc sguare plees,
Futting this Inte a statemsnt snd selving

for ¥
S i x i‘ﬁ %E{g:&qum pleas
- P en
4 3YOR e 25-1/2 plcess the

wldth
181 U g 1441 x 2612 »
36 plecagthe leagth,
Thus hus the dimenalcns of & type
page (20« x 56) which has the exact

proportion mllﬂl wiish 1s found in the
page 8 x OD=1/84

To 1llustrete the messurementa whish
were made, & ropresentative book mossurement 1s
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given on the enclosed sheet. These messurements and
calculations were done Uy students in the printing
math.classes~«the totalas, averazes, and ratios were
ehecksl ma determined by & comptometer machine and
are rellebly seccurate, An example of the meagpuroment
of one bock pege followss The 114th book moasured
was 'ﬁﬁnc Cpinien® by Walter Lippman, published
by Harcourt Erace end Cao,, Hew Yorg, 1922. This
book measure” 335 x 49 pdcsa (8+1/2 x ©-1/6 inches),
The type pege messures 21 x 56-1/2 plees (8-1/2 x
6+1/12 inches), The mrsine beginning st the top
end going cloekviae.-ura'i, 7, Be1/2, and 5 plcss,
respectively (2/3,1-1/8, 1-5/12, and 5/6 inches).
The ratio of type to pgo 1s (21 x 36-1/2) ¢ (33 x 48)
s 86/77 z 1:47 or in other.worde, 478 of the book
pese 1s filled with type. The ratlc of wiith to
length of the type ls 21/36.5 3 111.71s The page
ratio is 53/49 2 1:1,49, This Look dees not conform
to the prineciples esbtablished by art authorities
becsuse the oblong of the rage does not conform to
the cblong of the type. It is 1ike putting a © x 12
rug in a room 12 ;: 20=«the two do not hammonize,



‘he maln purpese of this survey wee not
g3 & Lagls for & theslis but was to determine the
usval persentaze of type to pages in order to devies
g met od of socuring lermony tetween the shape of
the type form snd the rmpe of the jujge, The other
firdings sre merely incidental, “he methed of
securin: the shepe lsroony evidmtly “as the approvel
ct the sutharitiss for in reply to the scseptance
al' the srticle lssed on thare ﬂud!ml‘g, John X,
m- of the Industeixl iré: md Yoostlonsd Bducation
”p.no saye: "'Thonks for the fine articlees on
'Wh\, vhape Sarmony®, Y& T ncoept It with the
‘ pouzas.on that wo pey for It on publication®yyeel’
- afraid I @ prejudies? 1n their[printers [faver,
M em continu@lly on the lodkout for pood articles
for them, Your artlcle on 'Securing “hepe Harwony'
'”il such o ono, and I am zlad to got 1%," John Je
qu. 2itor," This mgadine hag o vide oliredation
’m printing tsachers sn! an eprtiele passing the
'h;thtm- must be base’ on sount tesshing as woll e
" good technlosl practlen,
i

™e book ascompanying this Meport Joes



not conform to the speoifiocetions as outlined, It
was not intende’ that 1t conform, The pazes were
set up in type and printed only ue the best methoa
to present them to a class to try cut the theories
end moblems of the book and they have been used as
locee leaf lesson shests ratier then as & boolk,
Vher the publisher get: these lesson sheets he will
print thew In book form as specified In the preface
of the bound lescon sheets accompanyling, This come
Pleted btook will have the following specificationsy
2 Fage sige, 5<5/8 x 8-7/16 fneches rivins & ratic of
1116 The fype pagp'ygu measurs 4 x 6 which will
| b8 BOF of the sheet; The tarsine will be Be1/2,
ir.‘u;/e, €, end 9 ploas--starting with the insids -
| nergin end goling elockwise,
It must be understood thet this bodk 1a
intended ‘to supploment and add to the valwe of a
- eourse in voecat tonal printing and can not Yo serare
‘.‘Mld from 1t A9 now plenne! and in cperation in
most vocational sohools, the printing course 1 &
;gﬁmu course and consists of only the following
mibjects for the first yesm: rinting, o sho:- course
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of four periode or three clock hours; Printing
Design, & drawing course of one perled; Printing
English, a speelal type of English prepered espocially
for printers, of one periody and Printing Math, for
one pericd each dey, 7o plun and teach eny one of
‘these mubjects without considerstion of the others
would be digressing from the msin purpose of the
course~~that of making the student a wellerounded
worker in the printing trades, This book on arithe
metic considers the instruction receive! in the
other subjects, especislly that of Printing and

aky m.nting Desion amd mppljeuonts rether than dupe

! Aloates sueh teaching,  Yonsequently one not having

-:. ﬁ! advanta-e of such training could not urderstand

'?_ , & printing problems gich as spacing e 1ine of

. . type which must follow imstead of precede instruction

X in the composition of type, The selection of a

: h'po ‘Tace and size must follcw Instruction in layout
and Design o8 wsll as In fringing on these subjects,

" % explanation of 9!#::" this pa-i-t!.n‘.:hr type face

*, 88 used in this book e8 well as why the sisze of

l‘”‘ was selecte”, othor than the brief reasons
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8o givem in the preface, would Le meaningless withe
out previcus printing experience.

It 1s to be resaliged alsc that there are
no stendardized tests in printing aritimetice-in
fact therse are not sven pny stendardized met. ods .
of teaching the subjectj there is no cubtlined
cource of studyy one would be gafe in saying there
is no text Look cn the subject. lot having any
of the above criteris for determining the effective~

ness or sweess of the begk one has to rest with

the simple comviction that 1t is better than anye

I;h:lng we have used up %o date, Even this meaninge

less statement indicetes s astep in the proper direction.
For the validity of the statement of comparisen, &
atatamsnt from Nr, Frederick 7, Polley, head of the

Uraphlc aArte department of Arsenal Technicsl Schools
. 18 citeds Jyy Folley sayst "We have used lesson

aheets and authorized text booke on printing Math,

in the printing course for several yewrs, but we
find the boolk, "Arithmetic for Printers” a more
valuable text than anything we have useds It contains

- mere practlical provlems, & greater amount of assignment
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material, and since it Mms been used we have had
fewer pupll fallures in printing Math.”

Anything more tham ¥r, Polley's statement
&8s a criterion of the muecess of the ook is not
avallable Lecause this school 1s the only one which
has used the book md the wse of 1t has been during
the try-out stage, HNevertheleas, it is with the
idea of pro-ress in the sraphie arts thet the book
1s offered as a small step in the forwerd direction,




To The Student

Juccess in the printing trades today depends
on -;‘3‘ yqars of intensive study and praoﬁ“,. Juc=
uu‘- atao ﬁﬂependa on the ability to dc things well,

_-:iacuratelf, and speedlly. Success depends, too, on

& wellerounded snd unliwited foundation in the ’
fundamentals of the trada, Frinting mathematics 18
ope of the fundamentals, It 1z atudled by the print-
ing apprentice because the large amount of arithmetic
nsed by printers is different from that used by the
average individual, The unit of measurement 1as

magh amaller than the inch ualt, Thls smaller unit

-ju- - . !’ “for demoting small differences whigh,

if measured 1n inches, ﬁoul"l result in meaningless
"i Saothm 'jit one wum sttempt to state the aifs

"“t" 186 between the lenat.h and width of & room

ﬂ.n;,; the mile as & unit, he would see the moossity

LOFAIE,
%f @ smaller unlt, Thia 'u.m neceasity is ann if

one attempts to state the difference between two
slzes of type ualng the inch ss a unit,



Mathemetics is cne of the essential ntulies
of the printer because ur' the mecision of the work
‘done by him, %he puse, un exact form of definite
propartions and limits, 1s made up of countisas
: .mll unita ecach bearing & very definite relation
o the whole. The printor must assemble theans swall
Mmh in suoh & wey that they will form s page which
~ will be exactly the ssm@ cize ae other papes In the
J book or mepasine,

a e N ihe protlems selected for this book ere
| arranged suoh that they will follow and supplement
‘$he instruction in the siops They are, in the
.;moutx of caseés, practical exsiples of the work
) mh the printer ﬁu-hnv to 4o, mn list of
e mﬂm is Mﬂdsd. w "two mupq ‘the firat
L,houp ia the pnaueu minumu end the second
._bu-t of sach 1igt conslats of extra problems for
,Mar study and pradtive,

R The auimult' for each resitation is
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the minimum group plus as meny of the extra aroup

ap there is tim, In eosch diviglon of the work

there sre problems and, following ths problems,
there iz an explanetion of the procedure usually
followed in solving such problems, Try the pro=
b:lalu and teat the solution and the answers In

many ceses the Instruction for solving protlems

48 unnecessary, liocwever, in case you have Aiffieculty
m understending any provlem, turn to the explanation
following esch dlvislion for help. Youwr tescher will
ﬁebnhly want to give you “is explansgtion Lefore

Jou begin e new dlivislon, tvo, and, in many ceses,

. thls will be sufficlent instruetion for solving
m of the problems In the groups. The heginning
at thies wrk iz a gnnqm review of eritimetic and
_ the fundemental process.

2


http:1n8tl'~lCt1.or
http:elict.or

o e i

freafoce to Butler University Sdition ,
Introfuetion ¢« o« 4+ & o o &
Tothe student o+ 4+ o s o &
foman Bumerals « « o o & o
Pusdamontal Cperetions o, o« +
Common Frootions ¢+ « & o« o &
Peelrels ¢+ & « o o s & &
. -!ﬁuah‘;o P SRR 0 UL G LS
| Fercentagee-iuying and felling ,
. The Point iystemeeiigquivalentse o o
Compound Tus0r8 ¢ o ¢ o o @
Ihe Nossurcsent of Type ¢ & 4« o
Spatlng « e 2 ¢ ¢ & = @
Spoeing @ Line of iny “436 of Uype .

-



‘peeing out Nlank Lnu- i
Ftes “ices of Spnces and Quads
Yeusuresent of Composition in BEmee
teaded Composition + ¢ ¢ o
Mwlght and Cost of Type Votald, .
Usoqual Pivielon of Work 4 o o
. Oopyfitting Leyouts o+ o+ & e

L Retlo end Frojpurtion ¢ 4 »
Sond Papere-doli hte snd Slses,




ROMAN NUMERALS
Exercise 1

1. Write by the roman numeral system the nine simple
numbers; as I, II, III, ete.

2. Write in roman numerals the nine tens; as X, XX.
3. Write in roman numerals the nine hundreds.

4. Write in roman numerals the numbers 1 to 15 using
lower-case letters.

5. Write in roman numerals the following:

490 940 1899
550 1876 1812
1914 1935 1950

6. Write in arabiec numerals:

MDCCXCIX  CDLIII CIX
MDCCCX LXVIII XIX

Extra Problems

7. Express in arabic numerals: VDCCIX; DCCXIX;
MDCCCLXXXVI; XXIV; DCCXIX.

8. Express in roman numerals: 13; 50,001; 1,938; 1,519.
9. Subtract MDXLIV from MMDCXI.

10. Add DCCC, CCXLIV, and VDCCIX.



There are two methods of notation or writing numbers,
the roman and arabic. No other group uses roman numerals
more than the printer. Dates in books, volume numbers, chapter
numbers, page folios of preliminary matter in a book, and
inscriptions are usually in roman numerals. In the roman
method of notation seven letters are employed and their values
are: I,1: V,5; X,10; L,50; C,100; D, 500; and M, 1000.

These letters are combined according to the following
principles:

1. Repeating a letter repeats its value: as II, 2;
XX 20; CCC 300.

2. When a letter is placed before another of greater
value, its value is taken from that of the greater; as IX, 9;
XL, 40; XC, 90.

3. When a letter is placed after another of greater
value, their values are added; as XI, 11; XV, 15; MD, 1500;
LXXXII, 82.

4. A bar placed over a number multiplies its value by
1000; as V, 5,000 T, 500,000.

5. A letter is placed before one of its own order or
before one of the next higher order only, that is, units
before units or tens only; tens before tens or hundreds
only, hundreds before hundreds or thousands only. Hence
IM is not used for 999, IL is not used for 49, nor XD for 490.

6.V, L, and D do not bear repetition. VV, LL, and
DD represent numbers which have their own symbols.




FUNDAMENTAL OPERATIONS
Exercise 2
1. 244+3X6+3—2 Answer is 28.
2,3X54+6+2—-4+2
3.64+3—-4+5—3+24—12
4. 36—3—2+8—-24+18
5. 3XbxX6+2—4+18+3
6. 10+7—4X3+863+7
7. 9X2+3—56X4+10
8. 11 X4—3X3+63+TX2—6X4
9. 26+13 x244—3X2+9
10. 15+5—4X2+35+7—2
Extra Problems
11. 154+ 6—9X2—-4+6
12, 72—84+-12X2+16+2X8
13. 94+2X3—6X3+2+21X2+6

14. 74 X12+2
8+2

15. 641242
14




Exercise 3
1. (24+3)+3X6+-3—-24(2446)+5 Answer is 37.
2. 3X(5+6)+11X34(5+6+3)+7
3. 3Xb+6+3—(4X8+16+3)
4. 100+ (34+7)+20
5. (100—6X6+2XT—3)+5
6. 150+ [6X8+2]
7. [204+-9—-2]+3
8. [(16+4)X2+16+2]+3
9, 80+ (7T+13)X(2+5)
10. (50+23—43) X2+15+29
Extra Problems
11. (25+2)+9+36—(24+-6)
12. [13X (65+13+10—5)]+14 X243
13. (100—6X6+2XT7T—3)+15+25
14. 6X[24+(21+T)|+4—4+2
15. (50+23—43) X2+15+29+((254+2) +9+36 — (24+6)




Exercise 4

1 24%86x12 Answer is 72
*TI2X2X6

18X72X45X9
3X12X9X2

20X 2X13X72
b8 X 26X 6

19X 38X 42X 6X96
29X 44 XTX 57

654X 36X72X12
18X 18X 18X 18

6X54, 29X T2, 26X 25

18 X 96 < 29%6

12x72. 1 _ 1 _9X72_ 22
L T A T (1 a0 A
24%12_36x12_ 1 _ 1 _ 220
N8 o d T 1T
84%6 _ 72%6 _ 1

=5 X33 XT

36X7 _ 16X14 _50X5

10. =5—Xo%5 X5

Extra Problems

16X124+2 ,14X12 1

51/5x72x12x72
8 8

13, BXT2,9X72, 1,121

5 " 51 1
6X72 ., 12X72

14. 12 X 12

19)(24 36
100 1

2l

3.

4.

5.

12.

1 ><§1.10

15. X000 <"1

X 514 ><16x
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Exercise 5
1, 1722-+12
2.10317+19
3. 37888+37
4, 35408 X29
5. 53419
6. 261564 +2307
7. 75558678
8. 159691 X 48
9. 77472096
10. 35408295
Extra Problems

11. A printer sets 126 lines of type per hour. How many
lines can he set in 13 days of 8 hours each?

12. If each page of a book contains 120 lines in each of the
3 columns to the page, how many lines in a book of 96 pages?

13. A printer works 40 hours a week for 50 weeks. What
is his yearly salary at $49.00 per week?

14. There are 159691 lines to be placed on 24 pages. How
many lines will be on each page?

15. If 500 sheets of paper cost $4.95. What will 29,564
sheets cost?



There are four fundamental or basic processes in
arithmetic. These are addition, subtraction, multiplication, and
division. In problems in which several of the operations are to
be performed, the processes of multiplication and division
always precede those of addition and subtraction.

Examples.

L 5X124+3X6—-20+10
60+18—2=76

2, 24+3+16X2-25+5X2
8+32—10=30

3. 26+56X2—35+7
256+10—5=30

In problems in which several of the operations are
involved, it is desirable sometimes to have the processes of
addition and subtraction precede those of multiplication and
_ division. In such cases the parts to be solved first are enclosed
in parentheses (), braces |}, or brackets |] and should be
completed first. After the processes indicated by the enclosing
marks are completed, the multiplication and division processes
preceed those of subtraction and division.

Examples.

1. 5X(124+3)+3X6—-20+10
5X15+3X6—20+10
75+18—2=01

2. 24+ 3+(16X2-12]—24+2X 4
24+3+132~12] - 24+2X4
2484 20—24+2X4
§+20—24+8=12
3. 1(19+2)+T+10! —24+2X6
{21+7+10}—24+2X6
184+10}—24+2X6
13-24+12=1

In problems involving only multiplication and division,
of which there are many in printing, it is hest to solve by
cancelling factors of numbers above and below the line.

Examples

4 3
1. 2X4X16X9 _ 1,
8X12
2 3
2 3
2. 2436, 5X13_
12 12X3

N - E e RS ] -

130



COMMON FRACTIONS
Exercise 6

Find the Least Common Multiple of

1. 1/2;1/3;1/4;1/6;1/9

2.1/16;1/8;1/4;1/3;1/18

3. 2/72; 3/45; 6/35; 1/7;1/9; 1/8; 3/8
Perform the operation indicated.

4. 1/2+1/34+1/44+1/6+1/9

5. 3/16+3/8+3/4+2/3+5/18

6. 1/2+3/32X4/15+1/15+1/5+1/8+1/4

7. 3/8+1/4+1/2+3/16+5/32

8. 1/2—1/4

9. 31/3-21/2

10. 51/2+31/3—75/16

11. 3 5/16—1 9/32

12. 819/72—51/2

Extra Problems

13. 6 1/4+81/3+5/16+3 1/3—15 16/75
14, 1/34+1/5+1/7+1/9+1/11

15. 125/640—27/560




Exercise 7

6X72_,12X6
S e =

9x12_20x12
2775 X 18

3 864 . 8
- 1046 523

,, X2, 12
6

8X72X28><56 72
14 8X3 8

814X11
* 17X22

19X24
9/X12

8. 3X5
25X 30

9. 38153 4/5
10. 42 7/9+10 5/6
Extra Problems
1 14
- 214+3
)
12, 4543

416
132/§

14. 456 25/63-345 15/18
15, 4221 /25X 1234




A fraction is one or more parts of a unit. Itis writtenas 14
or 3. The part below the line represents the size of the parts
and is called the denominator. The part above the line tells how
many parts and is called the numerator. For example, in the
fraction 24, unity has been divided into three parts, and two of
these parts are represented.

In order to add or subtract fractions their denominators
must be the same number. For example, 15+ 1{=3{; 14=% and
it follows that % +14=34. In order to find a number which is
common to all the denominators for the purpose of adding the
fractions one finds the product of all the prime factors of the
denominators. This product is called the least common multiple
and is found by the following rule:

1. Write the denominators in a line, divide by any
prime number that will exactly divide two or more of them,
and write the quotients and undivided numbers in a line
beneath.

2. Divide the resulting numbers in the same manner,
and so continue until no two numbers are divisable by any
prime number greater than 1. The product of the divisors
and the numbers undivided will be the least common
multiple.

Examples.
1.2 36 63 &
2118 63 42
39 63 21
3|3 21 7
]
T T I 2X2X3X3XT=252=1.C. M.



2 2 |44 T7 28
O T e T
T113 97 7
) | i s |
T R
2X2XT%X11=3808=L. C. M.
10 (4] 1 b
. ottt mtie
2 | 640 16 32 12
21320 8 16 6
21160 4 8 3
218 2 4 3
21 40 1 % 9
20 1 1 3
2XIXKIX2X2X20X3=1920
10 _ 80
640 1920
6 _ 720
16 1920
1_ 60
32 1920
5 _ 800
12 1920
30 , 720 60 , 160 _1610 _ 161
1920 ° 1920 1920 1920 1920 192

Division of fractions may be performed by inverting the
divisor and multiplying. For example:

In order to multiply or divide mixed numbers, that is a
whole number and a fraction, it is best to change them to
improper fractions. This is done by multiplying the whole
number by the denominator of the fraction and adding the
numerator of the fraction, and then writing this number over the
denominator. For example:

1214=2X12=24

24+1=25

Hence 12%=2_25



DECIMALS
Exercise 8

What is the sum of’:

1. 4.06, 32.07, 1.426.

2. 165.789, 34.9081, 65.86, 4001.0897.

3. 1.235, 127.6542, 6.0007, 6003.0879, 754.43002.

4. Eighteen and eighteen thousandths, one thousand one
hundred twenty-five and one thousand one hundred nine
ten-thousandths.

5. Thirty-seven and three thousand three hundred-
thousandths, one hundred eighty-eight and one thousandths.

6. Six hundred seven thousand and six hundred seven
thousandths, one and four tenths, three thousand three and
eleven thousandths.

7. Three dollars four cents, twenty-five-dollars sixty-seven
cents, seven dollars five cents, twenty-one dollars, seventy-five
cents.

What is the difference between:

8. 20.19 and 4.18.

9. 90.678954 and 6.75.

10. 187.076 and 165.009823.

11. 33 dollars 6 cents and 22 dollars 8 cents.

12, .07 and 7 ten millionths.

13. 3003.673 and 2101.20023

14. $50.75 and $8.765

15. 320.32 and 18.764
Extra Problems

16. A compositor’s income was $1256.56 and his expenses
were $964. How much did he save?

17. 187.065+8.9341 —156.00342

18. From the sum of 121.024 and 36.1,9621 take their
difference.

19. To the difference between 121.024 and 36.19621 add
their sum.

20. The compositors press time was as follows: 3.6, 5.4, .4,
3.9,5.2,5,4.2,and .3 hours. What is the total for the week?
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Exercise 9
1..18. X 12

2. 384.31X.009
3. 3.8431 X9

4. $15.75X16.2
5. $3.98X48.9
6. 7.2X7.2X9

8. 21.01X21.01
9. 16+.12

11. .2576 =649
12, 892+ .02532
13. 257.6+.649

14. 24.62X3.02
25.08

15. 6239 <.0023
.023

Extra Problems

2101

.2101

18. 90652 X .251
50.2

19. 65633 X.3692
22152

20. 42710X.009
384.390

7. 90.008 X.0031

16. 21.01X.2101

17. .2101X21.01

(two decimal places)
10. 384.39+.009

(two decimal places)

{two decimal places)
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Exercise 10

A decimal fraction is one whose denominator is 10 or
some produect of 10.

Thus, 1—% is written .1
2 .

qo s written .2
In order to add decimals they must be arranged such
that units of the same order shall stand in the same columns and

then added as whole numbers; as
8.22
216.007

5.322
8.9

004
6000.
6238.453

Subtraction is accomplished as in addition. If there be
more decimal places in the subtrahend than in the minuend, fill
the vacant orders with ciphers; as

638.453000
— 25.624562
612.828438

In the multiplication of decimals one multiplies asin whole
numbers, and points off in the product as many decimal places
as thereare in the multiplicand and the multiplier. I1 case there
are not the required number of decimal places in the product,
one prefixes as many ciphers as are necessary to make the
required numbers; as

024
.32
48
72
00768

In the division of decimals one divides as with simple
numbers, and points off from the right of the quoteint as many
decimal orders as the number of decimal orders in the dividead
exceeds those in the divisor; as

21650.2
243[5261.0000
486

“401
243
1580
1458
1220
1215



PERCENTAGE

Exercise 11

1. The employes in the shop were told that their wages
were to be increased by 6%,. What was the amount of increas2
of the men who had been receiving: $95, $125, $140, $150, and
$1757

2. The employes in the shop were told that their wages
were to be increased by 5%,. What would be the wages of the
men who had been receiving: a, $957 b, $1257 ¢, $1407 d, $1507
e, $1757

3. A printer having 3,000 reams of paper, sold at one time
12149, at another 259 of what remained, and at a third, sold
209, of what still remained. Find the value of what was still
left at $25.00 per ream.

4, If an apprentice’s salary is $800.00 the first year of
service, and he gets a 109, increase each year for 5 years, what
will be his salary the fifth year?

5. The salary of a printing salesman was $1,000 per year.
He also received 39, of the amount of all sales over $25,000.
What is his total income during a year when he sold $75,000
worth of goods?

6. A compositor earns $1,500 a year and saves 209, of it.
How long will it take him to pay for a lot valued at $1,2007

7. Four per cent of the energy supplied by a pulley belt
to a line shaft by a 12-horse-power engine in a certain printing
plant is lost because of slipping of the belt. How much energy
produced by the engine is actually delivered to the shaft?

8. In a large publishing plant 1,200 workmen are employed
at an average wage of $3.50 per day. They ask for an increase
of 109, in their wages. How much would this increase add to the
pay roll of the company?

Extra Problems

9. A metal pot contains 1,950 pounds of foundry metal
made up of the following ingredients: lead, 60149;; tin, 1297;
antimony, 25%,; copper, 214%. How many pounds of each
ingredient are in the mixture?

10. If 1820 pounds of monotype metal composed of lead,
729,; tin, 834 7,; antimony, 199, ; and copper, }4 %, were dumped
into the mixture of problem 9, what would be the resultant
‘percentage of each ingredient?



Exercise 12

1. 189 is 1089, of what number?

2. 509, of a page 9X12 inches is filled with type. How
many square inches of type are there?

3. If the type form is 60¢], of the page and contains 35
square inches, what is the area of the page?

4. If the scrap from a piece of paper 17X22 is 3X22
what is the percent of waste?

5. If the spoilage on a press run of 2800 was 99, what
was the amount of spoilage?
Extra Problems

6. If the feeder missed 80 sheets in a run of 60,000, what
was the percent of spoilage?

7. How many pounds of rags in a 20-pound ream of 309,
rag paper?



Exercise 13

1. If 6569 of the metal used in type is lead, how many
pounds of the other ingredients in five tons of metal?

2. What is the percentage of scrap on a job cutting four
912 pieces out of a sheet 19287

3. Which is more economical to cut. Nine 6 X9 pieces out of
19X 28 stock or sixteen 6X9 pieces out of 25X38 stock?
(Figure the percentage of waste in each case.)

4. A press produced 1200 copies of a program each hour.
By increasing the speed 39, the output was increased by how
many copies? How many copies per hour did the press produce
at the increased speed?

5. If the length of a page was 1507, greater than the
width, what is the width of a page 12 inches long?

Extra Problems
6. Which is more economical, twenty-one 3X5 sheets
from 17X22 or twenty-seven from a sheet 17X287

7. The time spent on a job in the shop was as follows:
Composition 6 hours, Make-up 1 hour, Press 8 hours, and
Bindery 2 hours. What percent of the cost of the job is
charged to each department?



Percentage is an application of decimal fractions in which

the basis is hundredths.

1 per-cent written 19;= 1% or .01

6 per-cent written 69, = 1%00 or .06

The base in percentage problems is the number upon

which the percentage is calculated.
The rate (or per-cent) is so many hundredths to be taken.

The percentage is the result of taking any per-cent of

the base.
Example:
1. 5%, of $600
$600="Dhase
05=rate

$30.00 percentage

2. 109 of 5 reams
5 reams = base

Jd0=rate
.5 reams=percentage
3. If 39 is the per-cent of waste on a job of 2400 sheets,
how many sheets will be needed for the run?

2400 sheets =Dhase
.03 =rate of spoilage
T2.00 sheets=spoilage

2400+72=2472 sheets needed.
To find the base where the percentage and rate are given,
divide the percentage by the rate expressed as a decimal.

Rate — rercentage
Base




Examples:
1. 109, of a number is 40, what is the number?

40 _
._1—(5__400

2. 152 is 329, of what number?
152
55 =475

3. The spoilage on a job was 29, or 16 reams. For how
many reams did the order call?

16
.02

To find the rate when the base and percentage are given,
divide the percentage by the base.

=800 reams

_ percentage

Rate
5 base

Examples:
1. 3 is what percent of 157

| I gorre
5= 2= 20=20%

2. 29 is what percent of 6807

29
580 20 °%

3. The pressman buys 25 sheets for spoilage on an order
for 500 sheets. What is the rate of spoilage?

25 _
500 "595

Rate=

Rate=

Rate=



PERCENTAGE—BUYING AND SELLING

In buying and selling, it is the custom in the majority of
establishments to consider the cost as the base. The gain or
loss is the percentage and the ratio of the gain or loss to the
cost is the rate per cent. The amount is the selling price which
is the cost plus the percentage in the case of a gain. If thereis
a loss, then the selling price is the cost minus the percentage.

Cost=1007,

Gain= Cost+ Profit

Selling price= Cost minus profit (Loss)
Gain = Selling price minus Cost

Loss= Cost minus Selling price

- g7 — Profit

Gain?%, Tost
_ Loss
Loss7= Cost

Cost X gain9, =Amount of Profit
Cost X loss9,=Amount of Loss
Selling price9,=1009, + profit9,
Selling price%,=1009, — loss%,

Examples.
1. What is the selling price of an article costing $50 if the
profit is $127
$50+3$12=362=_Selling price.
2. What is the selling price of an article costing $50 if the
loss is $107
$50—$10 =340 =Selling price.




3. What is the percent of gain of an article costing $50
and making a profit of $12?

4. What is the percent of loss on an article costing $50 and
sold at a loss of $12'?

Loss% = =249 loss

50
5. What is the percent of gain on an article costing $40
and selling for $607
Gain= Selling price minus cost:$60— $40=5%20

Profit _ $20 _

Gain%= st 340 2

--50%
6. What is the percent of loss on an article costing $150
and selling for $126?
Logs= Cost minus the loss=$150—$125=$25

—-_.__________=__= 2,67
Los% Cost 150 6 1625%

7. What is the profit on goods costing $200 sold at a profit
of 2697
Profit=Cost X gain%,=$200 X 259, =%$50

8. What is the loss on goods costing $200 and sold at a
loss of 509,?
Loss=Cost X loss%,=%$200 X 509%,=$100



THE POINT SYSTEM— EQUIVALENTS

Exercise 16
1. How many points are there in a pica?
2. How many points are there in an inch?
3. How many picas are there in an ineh?
4. Change 1152 points to picas.
5. Change 42 picas to inches.
6. Change 576 points to inches.
7. Change 9 inches to picas.
8. Change 8 inches to points.
9. Change 31 picas to points.
10. Change 9 picas to points.
11. Change 10 picas 6 points to points.
12. Change 414 inches to picas.
13. Change 214 inches to picas and points.
14. Change 8 points to picas.
15. A form is 514 inches wide. How many picas wide is it?
Extra Problems

16. A form is two-thirds the width of the paper upon which
it is to be printed. If the paper is nine inches wide, how many
picas wide is the form?

17. A form is printed on a sheet of paper 6 inches wide and
814 inches long. What are the dimensions of the form in picas
if the job has a 1 inch margin at the top, a 114 inch margin at
the bottom, and a 24 inch margin at each side?

18. A customer orders cards 5X8 inches. Express the
dimensions of the card in terms used by the printer.

19. A form 25 picas by 40 picas is centered on a card 5X8
inches. What are the margins in picas? in inches?



Exercise 17

)

. How many points are there in 10 picas?

. How many points are there in 4 inches?

. How many inches are there in 30 picas?

. Change 24 picas to inches.

. Change 814 inches to picas.

. Change 124 inches to picas.

. Change 12 picas to points.

. Change 1368 points to picas.

. Change 1368 points to inches.

. A form is 614 inches wide. How many picas wide is it?

0 00 =3 < Ut B W N
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. Change 9 picas to points.
12. A formis3 X5 inches. What are the dimensions in picas?

13. A page 6 X9 inches has margins of one inch on each side,
inch at the top and 114 inches at the bottom. How many picas
long and wide is the form?

14. A form measures 27 picas. How many inches wide is
each line?

15. A form is 24 the width of the paper on which it is
printed. How many picas wide is the form, if the paper is 7
inches wide?

Extra Problems

16. A page measures 7X1014 inches. It has margins of 114
inches at the top and 15 picas at the bottom. How long is the
type form?

17. Give the inch equivalent to the following: 17 picas, 13
picas, 1214 picas, 35 picas, 25 picas.



The Point System is a system of measurement based on
the typographical point, which measures .013833 inch. Twelve
points make one pica or .166 inch. For all practical measurement
printers use the fractional equivalents which are only
approximately correct. The table of practical measurements
below should be learned.

1 point=1/72 inch
1 pica=1/6 inch

1 point=1/12 pica
12 points=1 pica
T2 points=1 inch
6 picas=1 inch

In changing from the inch unit to the point system,
one uses the fractional equivalents rather than the decimal
equivalents.

Examples:
1. Change 156 points to picas.
12 points=1 pica
1 point=1/12 pica
156 points=156X1/12=13 picas.
2. Change 7 inches to picas.
1 inch=6 picas
T inches=7X6=42 picas.
3. Change 35 picas to points.
1 pica=12 points
35 picas=35X12=420 points.

4. Change 35 picas to inches.

6 picas=1 inch

1 pica=1/6 inch

35 picas=35X1/6=5 5/6 inches.
5. Change 7 inches o points.

1 inch =172 points
7 inches=7X72=504 points.




CoMPOUND NUMBERS
Exercise 18

1. Add 20 picas 4 points, 3 picas 3 points, 2 picas 2 points,
and 5 picas 1 point.
2. Add 4 picas 3 points and 8 picas 6 points.
3. Add 20 picas, 20 picas 3 points, 8 picas 2 points, and
16 picas 5 points.
4. Add 13 picas 4 points, 12 picas 2 points, 3 picas 3 points,
and 2 points.
5. Add 4 picas 3 points, 8 picas 4 points, and 4 picas 5
points.
6. Add 9 picas 8 points, 13 picas 5 points, and 16 picas?2
points.
7. Add 10 points, 8 picas 2 points, 24 picas, and 13 picas 9
points.
8. How wide is a page made up of the following lines:
4 picas 3 points, b picas 8 points, 16 picas 9 points, and 3 picas
2 points.
9. How wide is a page made up of two columns of type
3 picas 4 points and 8 picas 9 points.
10. Add 18 picas 4 points, 3 inches, 14 picas, 114 inches, and
16 picas 14 points. (Change all measurements to picas and
points.)
Extra Problems

11. How wide in picas and points is a page made up of the
following parts: left margin 124 inches, right margin 2 inches,
a column 18 picas 4 points, one 13 picas 2 points, and one
5 picas 9 points.

12. Add 114 inches, 13 picas, 9 points, 534 inches, 16 picas
9 points, 524 inches, and 15 picas 11 points.



Exercise 19

1. From 12 picas 4 points take 9 picas 2 points.
2. From 18 picas 11 points take 15 picas 8 points.
3. From 17 picas 6 point take b picas.

4, From 19 picas 10 points take 8 points.

5. From 16 picas 8 points take 2 picas 10 points.
6. From 24 picas take 13 picas 5 points.

7. A column measures 13 picas. A cut on one side is 5 picas
3 points. How long are the lines at the side of the cut?

8. A page is 5 inches wide. How wide in picas is the job if
there is a 1-inch margin on each side?

9. A job is 28 picas wide. A cut 215 inches wide is placed
in one corner. How wide are the type lines at one side of the
cut?

10. What are the dimensions in picas of a job placed on a
page 81411 inches if there is 2 114-inch margin on each side,
a 134-inch margin at the top and a 2-inch margin at the bottom?

Extra Problems

11. What is the total length in picas and points of the type
in a job made up of the following: a column 18 picas 4 points
with a cut 214 inches wide, one 13 picas 2 points, and one 10
picas 2 points with a eut 214 inches wide.

12. How many hours and minutes does a compositor work
who starts at 7:35 A. M. and quits at 11:45 A. M. and who
works in the afternoon from 1:45 to 4:387

13. How many hours can be charged to a job which took
the following time: Composition 8:30 to 11 A. M. and 1:00 to
3:45 P, M., Press work 7:45 to 11:20 A. M., and Bindery from
1:50 to 5:30 P. M.

14. The total cost of a job was $119.00. If the paper cost
$25.69 how much is to be charged to the other departments?

15. The width of a page of type is 54 picas. How many
picas of type are there if plates measuring 214 inches, 14 picas,
and 12 picas 3 points are used?



Exercise 19A

1. A newspaper has B columns, each 12 picas with a 6-point
rule between columns. If there are margins of 215 picas on each
side, how wide is the paper in inches?

2. How wide must one set a job to fit on a card 635 inches
wide if there be side margins of 13/16 inches each?

3. A job set 37 picas wide has a printing plate 11/6 inches
in the center. How wide should the type be set on each side of
the plate?

4. A job is to be set ¢ as wide as the sheet. What would
be the width of the type in picas for a sheet 10 inches wide?

5. A job set 38 picas wide has a cut 814 inches at one side.
How wide is the type at the side of the cut?

6 How wide is the type page of 15 columns each 13 picas
4 points?

7. A form consisting of 4 columns of 3 picas 8 points each
is to be reset into 3 columns. How wide will each column be?

8. A column is made up of 3 lines of 18-point type, 4 lines
of 14-point type and 50 lines of 8-point type. How long is the
column in picas and points?

Extra Problems

9. Make a layout for a job of 8 columns each 18 picas wide
with 6-point space between columns, and side margins of 34
inch each. The length is to be such that there will be a top
margin of 14 inch, 3 lines of 24-point type, 4 lines of 12-point
type, 30 lines of 514 point type, and a bottom margin of 114
inches.
10. If in a line of 18 picas there is 9 picas 814 points filled
with letters, how much space must be filled with quads and
spaces?



Exercise 20

1. How many picas wide is a form made up of four
columns, each 4 picas 3 points?

2. How wide is a form made up of three columns, 8 picas
10 points each?

3. A form of eight columns of 4 picas 6 points each is to
be reset in six columns. How wide will each column be?

4. Multiply 16 picas 8 points by 4.
5. Divide 14 picas 6 points by 3.

6. How many picas long is a column of fourteen lines of
18-point type?

7. How many picas long is a column made up of eight
lines of 14-point type, three lines of 42-point type, three cuts
214 inches each, and one cut 15 picas?

8. How many inches long is a column of twenty lines of
6-point, fifty lines of 8-point, three lines of 48-point, a cut 14
picas 6 points, and a cut 14 picas 2 points?

9. A form of eight columns 4 picas 8 points each is to be
reset in ten columns. How wide will each column be?

10. A form made up of four columns of 10 picas 8 points
each has to have a cut 124 inches inserted. How wide will each
column be in the new form?

Extra Problems

11. A form is made up of five columns, each 4 picas 8 point,
and one 2-point rule between the columns. Draw a layout
indicating the columns, the rules, and the total width.

12, A proof of a job consists of eight pages, each 15 picas
wide, and margins as follows: two 6 picas, four 4 picas, two 9
picas, and one 20 picas. How many inches wide is the sheet?



In performing the fundamental operations with compound
numbers in printing one proceeds as with the compound
number feet and inches, in which the decimal unit is 12 instead
of 10.

Examples
2 feet 3 inches
+9 feet 10 inches
12 feet 1 (13 inches=1 foot 1 inch)

12 feet 3 inches
—9 feet 10 inches
2{eet 5 (10inches from 3inches+1 foot)or 12 inches)

12 feet 3 inches
X 10
122 feet 6 inches (103<3 =30 inches=2 fi. 6 inches)
8|10 ft. 3 inches
1ft. 33¢ inches
B into 10=1 with 2 foot left; 2 foot =24 inches+3 inches=27
inches 27+ 8=334%
In picas and points the process is exactly as above.

2 picas 3 points
+9 picas 10 points
12 picas 1 (13 points=1 pica 1 point)

12 picas 3 points
—9 picas 10 points
2 picas 5 (10 pointsfrom 3 points+1 pica)or 12 points)
12 picas 3 points
%10
122 picas 6 points (10X3=30 points=2 pi. 6 points)
810 pi. 3 points
1 pi. 334 points
8 into 10=1 with 2 picas left; 2 picas =24 points-+3 points =27
points 27+8=33%4
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FouND IN THE CASE

Figure 2



Exercise 21
Give the point-size and the set-size of each of the following:

1. A 3-em of 8-point type. Answer = 8 X 24 (point-size first).
A B-to-em space of 36-point type.
. An en quad of nonpareil (6-point type).
. A 4-to-em space of 8-point type.
. An em quad of 24-point type.
. A 3-to-em space of 10-point type.
. A 3-em quad of 10-point type.
. An en quad of 8-point type.
. A 2-em quad of 8-point type.
. A 3-to-em space of 36-point type.
11. A 5-to-em space of nonpareil.
12. An en quad of 14-point type.
13 A 4-to-em space of 12-point type.
14. A 2-em quad of nonpareil.
15. A 3-to-em space of 18-point type.
Extra Problems
16. An em quad of 8-point type.
17. An en quad of 10-point type.
18. A 3-em quad of 12-point type.
19. A 5-to-em space of 8-point type.
20. A 2-em quad of 12-point type.
21. A 4-to-em space of 6-point type.
22
23
24
25

SLENDmo AW

. A b-to-em space of 10-point type.
. A 3-em quad of 10-point type.

. An en quad of 14-point type.

. A 4-to-em space of 36-point type.



kxercise 22

Give the point-size and the set-size of each of the following:
1. A 5-to-em space of 6-point type.
2. An en quad of 24-point type.

3. A 2-em quad of nonpareil.

4. A 3-to-em space of 30-point type.
5. A 3-em quad of 8-point type.

6. A 4-to-em space of 36-point type.
7. A 5-to-em space of 30-point type.
8. An em quad of 6-point type.

9. A 5-to-em space of 12-point type.

10. An en guad of 18-point type.

11. A 4-to-em space of 24-point type.

12. A 3-to-em space of 8-point type.

13. An em quad of 10-point type.

14. A 5-to-em space of 14-point type.

15. An en quad of 14-point type.

Extra Problems

16. An en quad of 30-point type.

17. A 4-to-em space of 30-point type.
18. A 3-to-em space of 24-point type.
19. An em quad of 12-point type.

20. A 3-em quad of 12-point type.
21. A 4-to-em space of 14-point type.
22. A b-to-em space of 24-point type.
23. A 3-to-em space of 18-point type.
24. A 2-em quad of 6-point type.

25. A 3-to-em space of 14-point type.




Exercige 23
Give the total of the set-gize of the following combinations
of spaces and quads.
1. 8-point type: one em, one en, two 3-to-em spaces, one
4-to-em space, and three 5-to-em spaces.
Solution:
one em = 8 points
one en = 4 points

|

two 3s = 514 points
one 4s = 2  points
three5s = 4  points

Total = 24 points

2. 12-point type: one 3-em, one 2-em, one 3s, one 4s, and
one Hs.

3. 6-point type: two 3-ems, one 2-em, and three 5s.

4. 10-point type: one 3-em, one em, one en, two 3s, and
one bs.

5. 10-point type: two 3s and three 5s.

Extra Problems

6. 10-point type: ten 3s, one em, one 4s, and one 5s.
7. 10-point type: twelve 3s, one 3-em, and two 5s.



Exercise 24
Give the total of the following combinations of spaces and
quads in 10-point type.

| 3-em ]Z-em Em | En | |

Prob. || quads quads !quads [quads 3s 4s 58

1. 1 1 1 1 1 1 1

2: 2 3 2 1 2 1 2

3. 3 - 2 1

4. 2 it 2 1

5. 1 I 3

6. 1 1 4

T 1 i, 1 4

8. 1 1 10 1

9. 2 11 1

10. 1 13 1 1
Extra Problems

11. 1 1 9 1 3

2 2 1 1 1 16 1 2

)1 1| 1 1 20 1 2

14. 3 1 1 21 3

15. )| 1 8 4




Exercise 25

Make a table of the combinations of 10-point type spaces
and quads. Make this table on cardboard so that you may use
it for solving problems in future lessons.

bg 4s 3s EN EMm ToTAL
1 2
1
1
2
1 i
1
1 1
1 1
= -
2 1
2
1 i
2 1
= q: 1
1 1 i
4
1 1
e 3 1
1 2
2 | 1
o 1 2
3 1
1 1 1
2 1 |
1
1 i 1
4 1
2 2
1 1 1
-3 1
1 1 2
4 1
2 1 1
2 1
B 1 1
1 1
i 1 1
1 1
3 2
I 1 1 1
A 1




Exercise 26

Give the fewest number of spaces and quads which will make

the following total in 10-point type.
1. 58} points.
Solution:

(Get the fraction removed first. The only combination
which will make 24 point in 10-point type is two 8s which are
624 points. Subtract this from the total and the difference is 52
points. Next reduce the term to even ems which in this case is
50 points. To secure 2-points one uses one 5s. Next use as many
3-em quads and two-em quads in order as possible. Finish the
total with em quads.)

Two 3s= 63
One 5s= 2
One 3-em=30
One 2-em =20
58%

2. 95] points.

3. 98§ points.

4, 43 points.

5. 294 points.

6. 18} points:

7. 46 points.

8. 50% points.

9. 164 points.
10. 124 points.
11. 25} points.
12, 19} points.
13. 28 points.
14. 18 points.
15. 164 points.

Extra Problems
16. 281 points.
17. 153 points.
18. 96 points.
19. 98% points.
20. 58} points.




Exercise 27

Give the fewest number of spaces a;ld quads which will
make the following total in 10-point type.

1. 98 4, points.
Solution:

(In problems in which the fraction is one which is not found
in the table of points—this case will be found in centering a line
of type—one finds the nearest combination which does occur
in the table, changes the fraction to this and procedes as in
exercice 26. In this example there is a fraction of 1y which does
not oceur in the 10-point table. The nearest combination to
this is either 98] or 98. In either case there is a difference of
but iy of a point or 1/864 inch which would not be enough to
cause faulty justification. One usually selects the combination
next smaller than the fraction which is not in the table. In this
case it would be 98 secured by 4 5s and 3 3-em quads.

334"y
25%
427
6714
964
45}
223
9. 843

10. 734

11. 953

12. 494

13. 27}

14. 384,

15. 4914
Extra Problems

16. 35%

17. 25}

18. 3545

19. 351'7-5

20. 35§
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Exercise 28
1. Center a heading of 10-point type measuring 18 picas
5 points in a line measuring 24 picas. Plan the spacing on each
side.
Solution:
24 picas
—18 picas 5 points
5 picas 7 points = 67 points, the amount of space.
67 points+2=33L4 points space on each side.
331 = oneds = 214

oneen= 5
three 5s = 6
one 2-em = 20
331
Center the following headings in 10-point type. Plan the
spacing on each side.
Length
of type Measure
2. 20 picas 27 picas
3. 15 picas 27  picas
4. 2014 picas 24 picas
5. 12  picas 18  picas
6. 14 picas 18 picas
7. 1014 picas 21  picas
8. 21  picas 2714 picas
9. 18 picas 29 picas
10. 1514 picas 27  picas

Extra Problems
11. 8picas4l4 points 16 picas
12. 6 picas 914 points 15  picas
13. 2014 picas 31 picas




Exercise 29

Center the following headings in 10-point type. Plan the
spacing on each side.

Length of Length of

Line Measure

1. 17 picas 2 points- 34 picas
2. 15 picas 9 points 21 picas
3. 13 picas 4 points 19 picas
4. 15 picas 83 points 22 picas
5. 13 picas 414 points 19 picas
6. 15 picas 914 points 24 picas
7. 12 picas 614 points 16 picas
8 9 picas 8 points 12 picas
9. 15  picas 1014 points 2014 picas
10. 16 picas 5 points 18 picas

Extra Problems

11. 10 picas 3814 points 14 picas
12. 6 picas 1 point 12 picas
13. 9 picas 11§ points 13 picas
14. 6 picas 11 points 9 picas

15. 824 pieas 1914 picas




The three measurements for all type are point-size, set-
size, and heighth-to-paper (see Figure 1). The point-size is the
body size or the measurement from the nick side to the side
opposite the nick. The set-size is the measurement along the
nick. Heighth-to-paper. called also type-high, is the measure-
ment from the feet to the printing surface. In America type-
high is uniformly 918 inch for characters which print and .8
inch for spaces and quads, which do not print.

In each case of type there is found, usually, four sizes of
quads and three sizes of spaces. The names of these quadsand
spaces are the three-em quad, the two-em quad, the em quad,
and the en quad, and the three-to-em space, the four-to-em
space, and the five-to-em space (see Figure 2). As may be sup-
posed from the names of the quads and spaces each of the sizes
is based upon the em quad which is the square of the body size
of the type. In 10-point type (“10-point type’’ means that the
hody size or measuremeat from the nick side to the side oppo-
site the nick is ten points) the point-size would be ten points
and the set-size or measurement along the nick would be ten
points. In 8-point type the point size of the em is eight points
and the set-size is eight points. In 6-point type the measure is
66 points for the em. What would be the measurement for the
em quad of 24-point type? The sizes of quads larger than the em
are the two-em and three-em quads. These are as the name
indicates either two or three times as large as the em in set-size.
Thus, in 10-point type. the two-em quad would measure ten
poiats point-size and twenty points set-size.

The three-em quad would be 10 % 30. The quad size smaller
than the em is the en quad. This size quad is half as large, set-
size, as the em. In 10-point type, then, the en would measure
5% 10 points. Two en quads side by side are the same as an em
quad of any one size of type.

The spaces found in the case are all equal divisions of the
em or square. The names, three-to-the-em, four-to-the-em, and
five-to-the-em, have been shortend to three-to-em, four-to-em,
and five-to-em. In the problems in this book space sizes will be
designated as 3s, 4s, and Bs for three-to-em space, four-to-em
space, and five-to-em space. One can see by the name that three
three-to-em spaces would be the same size as an em (see Figure
2). Four four-to em sqaces make an em as well as five five-to-
em spaces. In 10-point type the point-size is ten-points and the
sat-sizes of the various quads and spaces are: 3-em, 30-points;
2-em, 20-points ; em, 10-points; en, 5-points; 3s, 314-points; 4s,
214-points; and 5s, 2-points.



Exercise 30
Give the amount in 60ths of an em of the following.
1. One 5s.
2. Two bs and one 4s.
3. Eight 3s and one em.
. Two 3s and one en.
. Sixteen 3s and two 5s.
An em, an en, two 3s, four bs, and one 4s.
. Thirteen 38s, an em, and an en.
. Nineteen 3s, a two em, and four 5s.
. Eleven 3s, four 5s, two 38s, an en, and a 4s.
10. Three 5s and one 4s.

Extra Problems

11. Three 5s and two 3s.
12. Fourteen 3s, one 3-em, one 2-em, an em, and three 5s.

©ow=ao; o




Exercise 31

Tell the nearest smaller combination and the nearest larger
combination of spaces for the following total in 60ths of an em.

1. 46
Solution:
Nearest Smaller=45
One 45 =15
One en =30
45
Nearest Larger =47
One 55=12
One 4s=15
One 3s=20
47
2. 5634
8.3
4. 75 (In cases as this the combinations can be made exact,
that 1s, 75 is one 4s and one em.)
5. 6614
6. 53
7.5414
8. 14
9. 1314
10. 57
Extra Problems
11. 70y
12,25
13. 15
14. 26

15. 44y




Exercise 32

Give the nearest smaller combination and the nearest
larger combination of the following total in 60ths of an em.

1. 63
2. 66
3. 40Y{
4. 2914
5.47l
6. 67
7.37%
8. 44
9.13
10. 76
11. 72
12. 4414
13. 6514
14. 30
15. 3914
Extra Problems
16. 2334
17. 195
18. b4
19. 7014
20. 79




Exercise 33

Find the nearest smaller and nearest larger combinations
to justify the following lines in any size of type.

1. Fourteen words and an em, a 4s, and 2 5s left at the end
of the line.

Solution:
14 words=13 spaces
13@20= 260
em = 60
4s = 15
2-bs = 24
13(359/27 8/13
Nearest Smaller =27 26

One 5s=12 " 99
One 4s=15 91

Nearest Larger=30 “8/13

One en=30
2. Fourteen words, an em, an en, 2 3s, and a 4s.
3. Fourteen words, an em, and a 3-em.
4. Sixteen words, a 3-em, and an em.
5. Eight words, an em and 2 5s.



Exercise 34
Plan the spacing between words for the following lines:

1. 6 words; an em quad, an en guad, and a 4-to-em space
quadding out the line.

2. 7 words; an en guad, a 3-to-em space, and a 5-to-em
space quadding out the line.

3. 12 words; a 3-em quad, an en quad, and a 3-to-em space
quadding out the line.

4. 8 words; a 3-em quad quadding out the line.

5. 10 words; a 2-em quad, an en quad, and four 5-to-em
spaces quadding out the line,

6. 9 words; a 3-em quad, an en quad, and two 3-to-em
spaces quadding out the line.

7. 11 words; an em quad, and a 4-to-em space quadding
out the line.

8. 6 words; an em quad, and a 5-to-em space quadding
out the line.

9. 5 words; a 2-em quad, and a 5-to-em space quadding out
the line.

10. 8 words; an em quad, an en quad, and a 3-to-em space

filling out the line.



Exercise 35

Center the following 10 point headings:
1. A heading of 15 picas in a line of 27 picas.
2. A heading of 7 picas in a line of 21 picas.
3. A heading of 1314 picas in a line of 21 picas.
4. A heading of 10 picas 4 points in a line of 30 picas.
5. A heading of 5 picas in a line of 1014 picas.
Plan the spacing between words for the following lines:
6. 12 words; an em quad, an en quad, and two 5-to-em
spaces quadding out the line.
7. 11 words; a 2-em quad, and two 3-to-em spaces
quadding out the line.
8. 8 words; an em quad, a 4-to-em space and two 5-to-em
spaces quadding out the line.
9. 10 words; a 3-em quad, and a 4-to-em space quadding
out the line.
10. 9 words; a 2-em quad, an en quad and four 5-to-em
spaces quadding out the line.



Exercise 36

Using 60ths of an em, plan the spacing between words for

the following:

1. A line of 12 words filled out with two em quads and a
5-to-em space.

2. A line of 11 words filled out with an em quad, an en
quad, and a 3-to-em space.

3. A line of 14 words filled out with an em quad, a 3-to-em
space, and a 4-to-em space.

4. A line of 10 words filled out with an en quad, two
3-to-em spaces, and a 4-to-em space.

5. A line of 8 words filled out with an en quad and three
5-10-em spaces.

6. A line of 9 words filled out with a 5-to-em, a 8-to-em,
and an en.

7. A line of 11 words filled out with a 8-to-em space, a
4-to-em space, and a 5-to-em space.

8. A line of 12 words filled out with an em quad, a
4-to-em space, and a 5-to-em space.

9. A line of 7 words filled out with an en quad and a
4-to-em space.

10. A line of 15 words filled out with an en quad and a
5-to-em space.



Exercise 37

Plan the spacing between words for the following lines:

1. 7 words; an em quad, an en quad, and a 4-to-em space
filling out the line.

2. 6 words; an en quad, a 3-to-em space, and a 5-to-em
space filling out the line.

3. 12 words; a 3-em quad filling out the line.

4. 8 words; an em quad, an en quad, and a 3-to-em space
filling out the line.

5. 9 words; a 2-em quad, an en quad, and a 5-to-em space-
filling out the line.

6. 10 words; an em quad, an en quad, and a 3-to-em space
quadding out the line.

7. 6 words; a 2-em quad, an en quad, and a 4-to-em
space quadding out the line.

8. 11 words; an em quad, an en quad, and a 3-to-em space
quadding out the line.

9. 8 words; a 2-em quad, and a 5-to-em space filling out
‘the line.

10. 5 words; an em quad, an en quad, and a 3-to-em space

quadding out the line.



Exercice 38
Plan the spacing between words for the following lines:

1. 6 words; an em quad, an en quad, and a 4-to-em space
guadding out the line.

2. 7 words; an en quad, a 3-to-em space, and a
5-to-em space quadding out the line.

3. 12 words; an em quad, an en quad, and a 3-to-em
space quadding out the line.
4. 8 words; a 3-em quad quadding out the line.
- 5. 10 words; a 2-em quad, an en quad, and a 5-to-em

space quadding out the line.

6. 9 words; an em quad, an en quad, and a 3-to-em space
quadding out the line.

7. 11 words; a 2-em quad, an en quad, a 4-to-em space, and
4 B-to-em space filling out the line.

8. 6 words; an em quad and a 5-to-em space filling out
‘the line.
9. 5 words; a 2-em quad and a 5-to-em space quadding
‘out the line.
10. 8 words; an em quad, an en quad, and a 3-to-em space
quadding out the line.




Exercise 39

Plan the spacing between words for the following lines:

1. 6 words; an en quad, a 3-to-em space, and a b-to-em
space quadding out the line.

2. 7 words: an em quad, an en quad, and a 4-to-em space
quadding out the line.

3. 12 words; a 3-em quad filling out the line.

4. 8 words; an em quad, an en quad, and a 3-to-em space
filling out the line.

5. 9 words; a 2-em quad, an en quad, and a 5-to-em space
quadding out the line.

6. 10 words; an em quad, an en quad and, a 4-to-em space
quadding out the line.

7. 6 words; an em quad, an en quad, and a 4 to-em space
quadding out the line.

8. 11 words; a 2-em quad, and a 5-to-em space filling out
the line.

9. 15 words; a 2-em quad, an en quad, and a 3-to-em
space filling out the line.



SPACING A LINE oF ANY SizE TYPE

Spacing is the act of providing the white space between
the words such that the words appear to be evenly separated.
Justification is the act of making the line exactly fit the measure.
The processes of spacing and justification must be considered
together in setting every line of type. In order to make some
words appear to be separated the same as other words it is
sometimes necessary to place more space in some places and less
space in other places to make the words appear evenly spaced.
This uneven actual spacing is necessary because of the varying
amount of white space between the face of the letter and the
side of the body. For example the letters “w” and “v"’ coming
together would appear to be separated, even if they beset solid.
As a rule, there needs to be more actual space between tall
letters such as b, d, 1, and others than between short letters such
asa,e,c,y, v,and others. The differencesin the amount of space
in various places in the line needs never be more than one
combination difference: that is, one would not have an en in
some places in the line and a three-to-em space in others
because it is possible to have a difference in the size which is
smaller and less noticeable. The proper size smaller than the en
would be a four-to-em space and a five-to-em space used
together. The combination table which was made earlier gives
the varying sizes as follows: 5s, 4s, 3s, 2 5s, bs and 4s, en, 3s
and 5s, 3s and 4s, 3 5s, 2 5s and 4s, 2 3s, ete.

In using the various size spaces which are based on the em
it is necessary to add the 14 em (three-to-em space), the 14 em
{en), the 14/ em (four-to-em space), and the 1 em (five-to-em
space). To add the fractions above it is desirable to change to
the least common denominator which is 60ths. Then, an em quad
would be a whole number or 60/60, an en or 14 e 30/60, a 3s
20/60 a 4s 15/60, and a bs 12/60. See table of 60ths following.



In spacing a line one finds the total amount of space in
the line and divides this amount by the number of spaces
in the line. However, it is not always possible to secure a combi-
nation of spaces which is exactly the same as the result so
obtained. In case there is no equal combination, one uses the
combination nearest smaller in some places in the line and the
combination nearest larger in other places in the line, the larger
size being put between tall letters and the smaller between
short letters. For example, if there were 25 points to be
distributed into four places there should be 614 points in each
place. In 10-point type it is impossible to get 614 points so one
would use 6 points in some places and 614 points in other places.

The manner by which one spaces a line may best be shown
by examples. A problem such as: “How would one space a line
of 10 words if he had left at the end of the line room enough
for an en and two five-to-em spaces?” would be solved:

There are 10 words which would mean that there are 9
spaces. 9 spaces at 20/60 em each (in setting the line one puts a
3s between words) would be 180/60. The en at the end of the
line would be 30/60 and two 5s at the end would be 24 /60 em.
This would make a total of 234/60 em, the total amount of
space in the line to be divided into nine parts. 234+ 9=54/60.
It may be seen from the table of combinations that it is possible
to get a combination of spaces equaling 54/60 em (2-5s, 24/60
and one en, 30/60) so we would remove the 3s between words
and replace them with 2-5s and an en.



_ Suppose we have a line of 20 words and have left in the
line room enough for an em and a 4s. The solution would be:
20 words = 19 spaces
19@20 = 380
em = 60
4 = 15

N. 8. (Nearest Smaller Combination) 20
N. L. (Nearest Larger Combination) 24

This means that in some places in the line we would leave
the 3s (20/60 em) and in other places (between tall letters
preferably) we would use 2-5s (24/60 em).

To determine the amount of space to be filled in theline
one quads out the line at the end and notes the number and
sizes of spaces required to justify the line. This, in addition to
the number and amount of the 3s between words is the total
aniount of space to be divided into the number of spaces in
the line.



TABLE oF 60THS EM

TOTAL
b 4s 38 EN Em | IN 60Ta EM
i 12
1 : 15
1 20
2 24
1 1 27
' 1 30
il 1 32
1 1 35
3 36
2 1 39
a 2 40
1 1 42
TEA 1 44
1 i 45
1], 1 1 47
4 48
1 1 50
R..3 1 51
e 1 2 ' 52
2 1 b4
1 2 b5
3 1 56
1 1 1 57
2 1 1 59
1 60
i 1 1 62
4 1 63
2 2 64
1 1 1 65
3 1 66
1 1 2 67
4 1 68
2 1 1 69
B 2 1 70
3 i) 1 71
1 1 92
2 1 1 74
1 ’ 1 75
P 3 2 76
e 1 1 1 1 T
4 1 78




Exercise 40

Plan the indention for a job set to the following
specifications:
1. 10-point Century type, 21 picas measure.

Solution:
Normal line = 163 picas
21 + 163 =17%

1, normal lines = 2 ems indention.
2. 10-point Century type, 15 picas measure.
3. B-point Century type, 16 picas measure.
4. 12-point Caslon type, 21 picas.
5. 6-point Garamond, 7 picas.
6. 12-point Caslon type, 33 picas.
7. 10-point Caslon type, 19 picas.
8. 6-point Caslon type, 9 picas.
9. 18-point Century type, 36 picas.
10. 14-point Century type, 25 picas.

Extra Problems
11. 6-point Caslon type, 14 picas.
12. 6-point Caslon type, 30 picas.
13. 6-point Century type, 30 picas.
14. 10-point Caslon type, 14 picas.
15. 10-point Garamond type, 15 picas.




Exercise 41

1. Plan the spacing for the indention of a quotation of
8-point set in a page of 10-point set to a measure of 20 picas in
Century type.

Normal line for 10-point Century = 16% picas

20 + 15} = 1}# normal lines

142 normal lines = 2 ems indention

2 ems 10-point = 20 points

In 8-point to get 20 points one would use

2 ems = 16
len = _4
20 points.

2. Plan the spacing for a quotation of 8-point set in a
page of 10-point Garamond set to a measure of 21 picas.
3. Plan the spacing for an extract of 12-point set in a
page of 10-point Caslon set to a measure of 16 picas.

4. Plan the spacing for a quotation set in 6-point in a
‘page of 8-point Century set to 16 picas.

Extra Problem

5. Plan the spacing for a quotation of 8-point set in a page
‘of 12-point Caslon set to 30 picas.



Exercise 42
1. A quotation of 6-point is set in a page of 12-point
(Garamond set to a measure of 24 picas. What 6-point spaces
should be used to secure the indention equivalent to the
12-point indention? (Make a Iayout).
Solution:
12-point Garamond normal line is 164 picas
24 picas + 16} = 1,7, normal lines
1,% normal lines = 2 ems indention
2 ems 12-point type = 24 points
In 6-point to secure 24 points one uses
4 ems = 24 points.
Layout:
2} Picas (Garamond Type) |

24 His.

2. An extract in 8-point is set in a page of 10-point Caslon,
set to a measure of 21 picas. What spacing should be used to
secure the proper indention? (Layout).

3. A quotation of B-point is set in a page of 10-point
Century, measuring 15 picas. Place the indention. (Layout).

4. An extract of 8point is set in a page of 12-point
Garamond, measuring 18 picas. Plan the indention. (Layout).

5. A paragraph of 6-point type is set in a page of 10-point
(Garamond, measuring 27 picas. Plan the indention. (Layout).
Extra Problems

6. A quotation of 12-pointisset in a page of 8-point Caslon,
measuring 15 picas. Plan the indention. (Layout).

7. A quotation in 8-point is set i a page of 12-point Caslon,
measuring 36 picas. Plan the indention. (Layout).




Exercise 43

1. A quotation of 12-point is set in a page of 6-point
Century, measuring 24 picas. Plan the indention. (Layout).

2. An extract of 10-point is set in a page of 8-point Caslon,
measuring 18 picas. Plan the indention. (Layout).

3. A quotation of 10-point is set in a page of 6-point
Garamond, measuring 30 picas. Plan the indention. (Layout).

4. A paragraph of 8-point is set in a page of 6-point Caslon,
measuring 18 picas. Plan the indention. (Layout).

5. Plan the indention for a paragraph of 6-point <et in a
page of 8-point Caslon, measuring 33 picas. (Layout).

Plan the indention spacing for a page of 10-point Century

21 picas if there is to be inserted:

6. A paragraph in 12-point. (Layout).

7. A paragraph in 6-point. (Layout).

8. A paragraph in 18-point. (Layout). (Use a 2-point lead
11 picas long).
Extra Problem

9. A paragraph in 14-point. (Layout). (Use 6-point type).



INDENTION

Indention of paragraphs depend upon two factors, the
length of the measure and the size of the type. A wide measure
requires more indention than a narrow measure for any one size
of type. A smali size of type requires more ems indention than
a large size of type. The amount of indention is usually
determined according to the following rule: “for each normal
measure or fraction of the normal measure one em indention is
used.” By normal measure is meant the length of line best suited
for any one size and style of type. There are several methods
of determining the normal measure, the best of which is to set
up the lower case alphabet, a, b, ¢, d, ete., including | and multi-
plying this by 114, or in other words, one and one-half times the
lower case alphabet from a to z inclusive. For example, this
line of 39 characters of 10-point Century type measures 1634
picas and would be considered a normal length of line for this

abedefghijklmnopqrstuvwxyzabedefghijklm

A T T O I O
0 6 12 18

size and kind of type. Some faces of type are more “condensed"”’
than others and their normal line is shorter than Century. Some
printers roughly estimate the normal line by multiplying the
type size by 2 but this method does not consider the many styles
of faces. By using the first method of determining the normal
line, and using 10-point Century type it is seen that any measure
up to 17 picas would be indented one em, from 17 to 35 picas,
2 ems.



In Monotype Cenlury type the “Alphabet and one-half’’
for the various sizes of type are:
6-point, 12 picas
8-point, 14 picas
10-point, 16§ picas
12-point, 19 picas
14-point, 24 picas
18-point, 30} picas
. 24-point, 39 picas '
Garamond type “Alphabet and one-half’’ measures:
6-point, 10% picas ~ '
8-point, 13 picas
10-point, 14} picas
12-point, 16} picas
14-point, 181 picas
Caslon type normal lines are:
6-point, 10} picas
8-point, 12% picas
10-point, 16 picas
12-point, 19 picas
14-point, 29 picas

In any one book and in most cases in job composition for
any one job, all paragraphs should be indented the same
amount of space regardless of the size or kind of type. The type
in which the major part of the book is set determines this
indention. For example, if the main part of a book is set in
10-point type, all other sizes of type in the book should be
indented to conform with the 10-point indention. If the 10-point
is 2 ems or 20 points, an 8-point extract set in the book would
be indented. 20 points also. If some of the hook were set in
12-point, it would be indented 20 points.

~ The forgoing rules for indention not only apply to normal
or regular indention but they apply to hanging indention and
squared indention as well.



SPACES AS LEADS

Lead are usually cut in exact pica lengths. Should a job
require leads of a fraction of a pica length, various spaces of
type are used to finish out the lead. For instance if a line of
type measures 68 points, use a 5 pica lead and a 4s of 8-point
turned with the nick side to the left instead of to the front.

el
sideways iﬁk_&fd
- €8 points
Esercise 44

1. Name the spaces of 6-, 8-, and 10-point type that can
be used as 2-point leads.

2. What measure will a 5-to-em space of 10-point space
out when used as a 2-point lead? A 4-to-em space of 8-point?
A 3-to-em space of 6-point?

3. Tell how to lead lines 18 picas 6 points long with 2-point
leads.

4. Tell how to lead lines 24 picas 8 points long with 2-point
leads.

5. Tell how to lead lines 20 picas 10 points long with 2-point
leads.

6. A form is 20 picas wide. A cut in one corner takes up
8 picas 2 points of the width. How should the lines of type be
leaded?

7. A form is 42 picas wide. A plate in one corner takes up
12 picas 4 points of the width. How must the lines of type be
leaded?

8. A form is 48 picas wide. A plate 7 picas wide is centered.
How must the lines on each side be leaded?

Extra Problems
_ 9, A form is 27 picas wide. A plate 1 inch wide is centered.
How must the type on each side be leaded?

10. A line is 14 picas 2 points long. How should it be leaded?



Exercise 45

1. Aline is 18 picas 4 points long. How should it be leaded?

2. A line is 20 picas 6 points long. How should it be leaded?

3. A form is 24 picas wide. An electro in one corner takes
up 8 picas 8 points of the width. How should the lines of type
be leaded?

4. A form is 48 picas wide. A cut 2 picas 4 points wide is
centered. How should the type on each side be leaded?

5. A form is 32 picas wide. A plate in one corner takes up
11 picas 6 points. How should the lines be leaded?
Extra Problem

6. A page is to be set in 10-point Garamond 18 picas wide.
A 3-line initial letter in one corner takes up 20 points. Plan the
leading at the side of the initial. (Make a layout).



Exercise 46

1. Plan the spacing combinations to justify a line which has
38 between the 24 words and which lacks an em, a 3s, and two
5s of justification.

Solution:
24 words = 23 spaces
23@20 = 460
Em = 60
3s= 20
255= %
Total space 564
564 +23 = 241% in each space
N.L.= 27
N.S.= 24
Difference = 27—24 = 3
23@24 = 552
564 —552 = 12
12+3 =4
Proof:
4@27 = 108
(23—4) 19@24 = 456
Total = 564

2. Plan the spacing for 24 words if there is left at the end
of the line, an em, an en, and two 5s. .

3. Plan the spacing for 24 words if there is left at the end
room enough for two ems.

4. Plan the spacing if there are 16 words and room left for
a 3 em quad and a 4s.

5. Plan the spacing for 18 words with room enough left for
an en and three 5s.

Extra Problem

6. Plan the spacing for a line of 18 words if there is room
left for an em, an en, a 3s, a 4s, and a 5s.




Exercise 47

Plan the spacing between words for the following lines:

1. 8 words; an em quad, an en quad, and a 4s quadding out
the line.

2. 10 words; an en quad, a 3s,and a s quadding out theline.

3. 10 words; a 3-em quad, an en quad, and a 3s quadding
out the line.

4. 12 words; a 3-em quad quadding out the line.

5. 14 words; a 2-em quad, an en quad, and four 5s quadding
out the line.:

6. 11 words; a 3-em quad, an en quad, and two 3s quadding
out the line.

7. 13 words; an em quad, and a 4s quadding out the line.
8. 8 words; an em quad, and a bs quadding out the line.
9. 7 words; a 2-em quad, and a 5s quadding out the line.

10. 10 words; an em quad, an en quad, and a 3s quadding
out the line.

Extra Problems

11. 14 words; an em quad, an en quad, and two 5s quadding
out the line.

12. 13 words; a 2-em quad, and two 3s quadding out the line.



Exercise 48

Plan the spacing combinations between the words of the
following lines:

1. 18 words; an en quad and a 5s quadding out the line.

2. 11 words; an em quad and a 4s quadding out the line.

3. 12 words; an en quad, a 3s,and a 5s quadding out the
line.

4. 10 words; an em quad, a 3s, a 4s, and a 5s quadding out
the line.

5. 9 words; a 2-em quad and a 5s quadding out the line.

6. 14 words; a 3-em quad, an en quad, and four 5s quadding
out the line.

7. 17 words; a 3-em quad, a 2-em quad, two 3s, and four bs
quadding out the line.

8. 21 words; an em quad and three 5s quadding out the line.

9. 22 words; a 3-em quad, an en quad, and two 5s quadding
out the line.

10 12 words; an em quad, an en quad, and two 8s quadding

out the Jine.

Extra Problems

11. 9 words; an em quad, a 4s, and two 5s quadding out the
line.

12. 20 words; a 3-em quad and a 4s quadding out the line.



Exercise 49

Plan the spacing for the following lines:
1. 8 words; an em quad, an en quad, and a 4s quadding out
the line.
2. 9 words; an en quad, a 3s, and a 5s quadding out the line.
3. 14 words; an em quad, an en quad, and a 3s quadding
out the line.
4. 10 words; a 3-em quad quadding out the line.
5. 12 words; a 2-em quad, an en quad, and a bs quadding
out the line.
6. 11 words; an em quad, an en quad, and a 3s quadding
out the line.
7. 13 words; a 2-em quad, an en quad, a 48, and a 5s filling
out the line.
8 8 words; an em quad and a 5s filling out the line.
9. 7 words; a 2-em quad and a 5s quadding out the line.
10. 10 words; an em quad, an en quad, and a 3s quadding
out the line.
“The most important problem in printing is spacing.”
fxtra Problems
11. 12 words; a 3-em quad filling out the line.
12. 8 words; an em quad, an en quad, and a 3s filling out
the line. '
13. 9 words; a 2-em quad, an en quad, and a 5s quadding
out the line.

14. 10 words; an em quad, an en quad, and a 4s quadding
out the line.



Exervcise 50

Plan the spacing for the following lines:
1. 7 words; an em quad, an en quad, and a 4s filling out the
line.
2. 6 words; an en quad, a 3s, and a 5s filling out the line.
3. 4 words; a 3-em quad filling out the line.
4, 8 words; an em quad, an en quad, and a 3s filling out
the line.
5. 9 words; a 2-em quad, an en quad, and a 5s filling out
the line.
6. 10 words; an em quad, an en quad, and a 3s filling out
the line.
7. 6 words; a 2-em quad, an en quad, and a 4s filling out
the line.
8. 11 words; an em quad, an en quad, and a 3s filling out
the line.
9. 8 words; a 2-em quad and a 5s filling out the line.
10. 8 words; an em quad, a en quad, and a 3s filling out
the line.

“It requires very little training to put type characters in a
composing stick, but it requires years of experience to space these
characters properly.”

Extra Problems

11. 6 words; an em quad, an en quad, and a 4s filling out
the line.

12. 11 words; a 2-em quad and a 5s filling out the line.

13. 15 words; a 2-em quad, an en quad, and a 3s filling out
the line.

14. 8 words; an em quad, an en quad, and a 4s filling out
the line.



Exercise 51
Using 60ths of an em, plan the spacing between words for
the following:
1. A line of 12 words filled out with a 2-em quad and a 5s.
2. A line of 11 words filled out with an em quad, an en
quad, and a 3s.
3. A lize of 14 words filled out with an em quad, a 3s, and
a 4s.
4. A line of 10 words filled out with an en quad, two 3s, and
a ds.
5. A line of 8 words filled out with an en quad and three 5s.
6. A line of 9 words filled out with a 5s, a 3s, and an en.
7. A line of 11 words filled out with a 3s, a 4s, and a 5s.
8. A line of 12 words filled out with an em quad, a 4s, and
a bs.
9. A line of 7 words filled out with an en quad and a 4s.
10. A line of 15 words filled out with an en quad and a 5s.

“More attention is given o the parts of a printing job which
do not print than to those which appear on the printed sheet.”
Exira Problems

11. 9 words; a 2-em quad, an en quad, and four 4s quadding
out the line.

12. 7 words; an en quad, a 33, and a bs quadding out the
line.

13. 8 words; an em quad, an en quad, and a 4s quadding
out the line.

14. 9 words; an em quad, a 3s, and a 5s quadding out the
line.

15. 10 words; a 2-em quad, an en quad, and three 5s
quadding out the line.



Exercise 52

This list of problems presumes that the type has been set
and has had 3-to-em spaces between each word and that there
remains to be inserted between the words the amount of space

indicated.
! 3-em 4-em 5-em
‘Problem|| Words Em En space space space
1 20 2 1 1
2 16 1 2 1 3
3 12 1 4
4. 9 1 1 1
5 8 2
6 5 1
7 8 1 1
8 21 2 1 1 1
9 11 1 1 1 1 1
10 3 1 L

Exercise 53

Suppose that the table above referred to capital compo-
sition in which the common space is an en quad. Calculate the
gpace required to justify each line.

Exercise 54

Italic which is sometimes spaced thinner than normal can
be set using a 4-to-em space as the common space. Calculate the
space required to justify each of the above lines.




EXAcCT SPACING OF ANY SIZE OF TYPE

In the preceding exercises was explained the way one finds
the combinations of spaces which would show the least difference
in the sizes necessary to justify a line of type. This group of
lessons will explain a method whereby ore may determine the
number of each of the two combinations to use. Probably the
process can best be explained with some examples.

Example 1.
How would one space a line of 21 words if there remained
room enough for an em, a 3s, and a 5s at the end of the line?
Solution:
Find the combination nearest smaller and nearest larger
than the exact space as was explained previously.
21 words =20 spaces

20(@20 units or 60ths em each = 400
em = 60
3= 20
b = 12
200922434

Nearest Larger Combination = 27
Nearest Smalier Combination = 24

The difference in the amount of space in the two combi-
nations is 27—24 = 3. Suppose now that one would put the
nearest smaller combination in each place in the line. 20@24 =
480 units. The line would still be short 12 units or 60ths. em (492
—480 = 12). Suppose now that one begins replacing the smaller
combination, 24 units, with the larger combination, 27 units, each
time one would make the change he would use up 3 units of the
remainder left by using all of the smaller. One would continue
replacing the smaller combination until all the space were used
up—the remainder in this problem was 12 units. The number of
times one would replace the smaller unit with the larger is as
many timesas thedifference (3) iscontainedin theremainder (12).

Then the problem would appear:

21 words = 20 spaces

20@20 = 400
em = 60
3= 20
5s = 12

1292411



Nearest Larger Combination =
Nearest Smaller Combination =
Difference in Combinations =

20 spaces all at the smaller size is 20X24 = 480. 492—
480 = 12 units left if all the sinaller were used. 12+3 = 4, the
number of times the larger would have to be used to justify
the line.

Proof:
4@27 = 108 units
16 (20—4) @24 = 384 units
‘492 units, thetotalamountof space in the line.

This would mean that in spacing the above line one would
use a combination of 2 4sand a &s (27 units) in four places in the
line and a combination of two 5s (24 units) in the remaining
sixteen places.

This may seem a reedless and lengthy process to pursue
in spacing each line of type but in correct composition, which is
always desirable, it is necessary. Any one can put the characters
in the composing stick but it takes many years of experience and
practice to space the line accurately after the characters are
placed in the stick. With suffictent practice one soon learns to
solve these spacing problems “in his head.” The process has to
be performed whether one does it ““trial and error” or by
arithmetic.

In cases where the Amount of Space left after the smaller
combination is inserted divided by the combination difference
(the number of the larger size) is a fraction other than ““4’’ one
uses the nearest whole number. (See examples 2 and 3). If this
fraction is 1"’ one uses the nearest whole number smaller. (See
example 4).

If the total amount of space divided by the number of
spaces results in a number which is to be found on the table of
combinations, he uses that number only, for example, in a
problem of 21 words with enough room for an em and a 3s.

20 spaces @ 20 = 400

ib\')l\')
ol k= =]

em = 60
85 = 20
2038024

24 units (2 5s) used in each of the 20 places will justify the
line. 2024 = 430 units.



Example 2.
Space a line of 15 words, with room enough in the end
for a 3s,a 4s, and a bs.

Solution:
15 words = 14 spaces
14@20 = 280
3= 20
4s= 15
= 12
1417327 | 284
Nearest Larger = 24
Nearest Smaller = 20
Difference = 4
14@20 = 280
327—280 = 47
47+4 = 114 or 12 places
Proof:
12@24 = 288
2@20= 40
328 units

This line would be one unit or ; em longer than justi-
fieation but ' em in most sizes of type is so small that it is
considered insignificant. In 12-point type 4 em would measure
% point or '3'&15 irich.




Example 3.
9 words. Room left for an en and two 5s.
9 words = 8 spaces
8@20 = 160
en =
2 b=
8|

e

| 263

Nearest Larger =27
Nearest Smaller =24
Diff.= "3
8@24 = 192
214—-192 = 22
22+3=Tfor7

T@27 = 189
1@24 = 24
213 is 1 unit short.

Example 4.
10 words.
9@20=180
em= 60
3s= 15
26s= 24
_9279/31

[
<

-

9@30=270
279—270=9
9+2=4for 4

5
I
(8]

g2z

4@32=128
5@30=150
278 =1 unit short




Exercise 55

1. Make a layout showing how to space out an area
18} X22 picas.

Solution:
181 picas

8 X 20 10X 20
22 picas

2X8 2 X 10

e
6pt. slug X.22 picas

2. Make a layout showing how to space out a form
10 % 18 picas.

3. Make a layout showing how to fill in an area 514X814
picas.

4. Make a layout showing how to space out an area
38 X 52 picas.

5. Make a layout showing how to space out a form
16 X 33 picas.

Extra Problem

6. Make a layout showing how to fill in a space 91413
picas.




Exercise 56

Make a layout showing how to space out the following with
metal furniture.

1. 23 picas X 62 picas.

2. 1214 picas X 19 picas.

3. 24 picas X 37 picas.

4. 20 picas X 25 picas.

5. 36 picas X 48 picas.

6. 29 picas X 52 picas.

Extra Problem
7. 16 picas X 19 piecas.

Exercise 57

Make a layout showing how to space out the following with
metal furniture.

1. 16 picas X 24 picas.

2. 15 picas X 314 picas.

3. 814 picas X 11 picas.

4. 414 inches X 824 inches.

5. 614 inches X 814 inches.

6. 514 inches X 914 inches.

7. 2714 picas X 13 picas 2 pts.

Extra Problems
8. 27 picas 8 pts. by 19 picas 10 pts.
9. 14 picas 6 pts. by 13 picas 2 pts.
10. 16 24 picas by 1914 picas.




SPACING OUT BLANK AREAS

A peculiar and distinctive attribute of printing is the fact
that more attention is given to the parts of a job which do not
print than to those which appear on the printed sheet. In the
very beginning one learns about the space appearing around
the individual letter between the face and body of the charac-
ter as it effects the spacing to be used between words. One
learns about the shoulder of the type, that space at the bottom
of the face and the nick side of the body, as it determines the
amount of space between lines of type. The next space area to
be considered is that which occurs between the separate parts
of a job, or between the reading matter and the border, or
other blank portions. This all must be filled in with some kind
of spacing material. Even the blank pages of a book must be
filled in when the job is run on the press.

The materials available for spacing blank areas are quads
and spaces, leads and slugs, and furniture. Quads and spaces are
cast accurately to a definite point measurement. For
example a 36-point em is exactly 3 picas by 3 picas. An en of
36-point measures 1§ X 3 picas. A 3s of 36-point is 1 X 3 picas.
Following is a table of the size in picas of those guads and
spaces which are commonly used as spacing materials.



PicA SIZES OF SPACES AND QUADS

Point | Em | En 3s 4s Bs

8 [ +x3. | Py

12 1X1 | ) p el | §X1

18 [[taxisl axis | o

g4 || 2x2 | 13 | 7R | X2

30 || 23x24|11x23| 2x28

36 3x3 |11x8 | 1x3 | #x3

48 || 4x4 | 2x4 [1ix4 | 1x4

60 || 5Xb |24x5 [13x5 [1IX5 | 1X5
72 || 6X6 | 3X6 | 2X6 |11X6

Leads are usually two points thick by what ever length in
picas one desires. Slugs are usually six points thick and may be
secured in any pica length., Furniture is larger spacing material
which comes in accurate pica measurements and may be had
either in wood or metal. In spacing inside a page or in blank
pages one uses metal furniture because it is more nearly accurate
than wood. One uses wood furniture in spacing out large areas
when type is locked up in the chase.



Leads, slugs, and furniture are usually purchased in assort-
ments called labor-saving fonts. Leads and slugs are assorted in
half-pica lengths from 3 to 10 picas and in pica lengths from
10 to 35 picas. They measure 3,314, 4,414, 5, 514, 6, 614, 7, 714,
8, 814, 9,914, 10, 11, 12, 13, ete., up to 35 picas. Metal furniture
is assorted in labor-saving fonts aceording to the following table.

Length in picas
__|a|s|8|8]| 10 | 15| 20 | 25 | 30 | 40 | 50
2 |2x4/2x5(2x6/2x8| 2x10 | 2x15 | 2x20 | 2x25 | 2x30 | 2x40 | 2x50
3 |3x4/3x5/3x6/3x8| 3x10 | 3x15 | 8x20 | 3x25 | 3x30 | 3x40 | 3x50
§ 4 |4x4|4x5/4x6/4x8| 4x10 | 4x15 | 4x20 | 4x25 | 4x30 | 4x40  4x50
215 |5x5|5x6|5x8| 5x10 | 5x19 | 5x20 | 5x25 | 5x30 | 5x40 | 5x50
Z 6 6x6/6x8| 6x10 | 6x15 | 6x20 | 6x25 | 6x30 | 6x40 | 6x50
8 8x8| 8x10 | 8x15 | 8x20 | 8x25 | 8x30 | 8x40 | 8x50
{10 10x10|1 0x15[10x20|10x25/10x 30| 10x40{10x50

In spacing out a blank area one may use any one or combi-
nation of the spacing materials. As few and as large pieces as
possible should be used.

Following are a few examples of the use of spacing materials:

1. Filling a space 14 X 21 picas.

14 14
§-point slug §-point slug
51
14 X 8 | 14x6 [21 or 20%10 X 21
~f

6-point slug 6-point slug




Exercise 58

1. Find the number of ems of 6-point type in a line set
to a measure of 14 picas. Answer is 28.

2. Find the number of ems of 8-point type in a line set
to 20 picas.

3. Find the number of ems of 10-point type in 21 lines
set to 30 picas.

4. Find the number of ems of 12-point type in 27 lines
set to 15 picas.

5. Find the number of ems of 6-point type in a line set
to a measure of 3 inches.

6. Find the number of ems of 8-point type in a form of
32 lines set to 314 inches.

7. Find the number of ems of 10-point type in a line set
to 5 inches.

8. Find the number of ems of 12-point type in a line set
to 4 inches.

Extra Problems
9. Find the number of ems of 8-point type in 45 lines set
to 21 picas.

10. Find the number of ems of 10-point type ina line set
to 3 inches.



Exercise 59
Find the number of ems in the following lines.

1. &-point ems in a line 20 picas long. Answer is 30.
2. 10-point ems in a line 20 picas long.
3. 18-point ems in a line 50 picas long.
4. 14-point ems in a line 42 pieas long.
5. 6-point ems in a line 12 picas long.
6. 12-point ems in a line 18 picas long.
7. 10-point ems in a line 14 picas long.
8. 12-point ems in a line 25 picas long.
9. 8-point ems in a line 25 picas long.
10. 24-point ems in a line 49 picas long.
11. 8-point ems in a line 28 picas long.
12. 8-point ems in a line 34 picas long.
13. 30-point ems in a line 65 picas long.
14. 24-point ems in a line 45 picas long,
15. 10-point ems in a line 25 picas long.

Extra Problems

16. 6-point ems in a line 23 picas long,
17. 514-point ems in a line 11 picas long.
18. 514-point ems in a line 23 picas long.
19. 14-point ems in a line 21 picas long.
20. 8-point ems in a line 17 picas long.




Exercise 60
Find the number of ems in:

1. 20 lines of 8-point set to a measure of 19 picas.
Solution:

12520 lines =570 ems.

24 lines of 10-point set to a measure of 16 picas.
16 lines of 8-point set to a measure of 14 picas.
. 29 lines of 12-point set to a measure of 15 picas.
40 lines of 14-point set to a measure of 20 picas.
. 18 lines of 6-point set to a measure of 15 picas.
. 25 lines of 5l4-point set to a measure of 9 picas.
. 16 lines of 12-point set to a measure of 30 picas.
. 22 lines of 14-point set to a measure of 29 picas.
. 13 lines of 6-point set to a measure of 9 picas.

SWLWAG LT W
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Extra Problems

11. A job of 16 pages of 38 lines each, set in 10-point type
to a measure of 18 picas.

12. A job of & pages of 24 lines each, set in &point type
to a measure of 13 picas.

13. A job of 4 pages of 28 lines each, set in 14-point type
to a measure of 28 picas.

14. A newspaper column of 204 lines of 514 point type,
set to a measure of 1214 picas.

15. A newspaper column of 500 lines of 6-point type, set
set to a measure of 13 picas.




Exercice 60
Find the number of ems in:

1. 20 lines of 8-point set to a measure of 19 picas.
Solution:

19X12 ¢ 20 lines = 570 ems.
. 24 lines of 10-point set to a measure of 16 picas.
. 16 lines of 8-point set to a measure of 14 picas.
. 29 lines of 12-point set to a measure of 13 picas.
. 40 lines of 14-point set to a measure of 20 picas.
. 18 lines of 6-point set to a measure of 15 picas.
. 25 lines of 514-point set to a measure of 9 picas.
. 16 lines of 12-point set to a measure of 30 picas.
. 22 lines of 14-point set to a measure of 29 picas.
. 13 lines of 6-point set to a measure of 9 picas.

Extra Problems

11. A job of 16 pages of 38 lines each, set in 10-point type
to a measure of 18 picas,

12. A job of 8 pages of 24 lines each, set in 8-point type
to a measure of 13 picas.

13. A job of 4 pages of 28 lines each, set in 14-point type
to a measure of 28 picas.

14. A newspaper column of 204 lines of 514-point type,
set to a measure of 1214 picas.

15. A newspaper column of 500 lines of 6-point type, set
set to a measure of 13 pieas.
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Exercise 61

1. A form is 18 picas wide. If set in 10-point type, how
many ems will there be in one line? [f set in 6-point type? If
set in 8-point type? If set in 12-point type?

2. Find the number of ems of 10-point type in a form of
61 lines set to 10 picas.

3. Find the number of ems of 12-point type in a form of
21 lines set to 30 picas.

4, Find the number of ems of 534-point type in a form
of & lines set to 24 picas.

5. Find the number of ems in a job made up of 8 forms
each containing 20 lines of 6-point type set to 18 picas.

6. Find the number of ems in a job made up of 2 forms
each containing 27 lines of &-point type set to 30 picas.

6. At 70 cents per thousand ems what will it cost to set
10 forms each containing 30 lines of 10-point type set to 30 picas.

8. An apprentice can set about 500 ems per hr. How long
should it take him to set 6 forms each containing 24 lines of
R-point type set to a measure of 18 picas? (Answer in hours,
minutes, and seconds.)

Extra Problems

9. A journeyman can set about 800 ems per hour. How
long should it take him to set 4 forms each made up of 60 lines
of 10-point type set to 21 picas? (Answer in hours, minutes,
and seconds.)

10 At $.50 per thousand ems what does a compositor earn
setting 12 forms each containing 30 lines of 6-point type set to
27 picas?



Exercise 62

1. If a form is set 22 picas wide in 8-point type how many
ems are there in 80 lines?

2. Find the cost at $.90 per thousand ems for the
composition of 8 pages, each containing 40 lines of 8-point if the
lines are 314 inches long.

3. How many ems of composition at the side of a cut
3 inches wide in a form 38 picas wide? The type is set in 10-point
and there are 22 lines at the side of the cut.

4. If a compositor can set 900 ems per hour what will be
the cost at $1.25 per hour for setting a job consisting of 16 pages
of 18-point type, each page containing 54 lines set 48 picas
wide?

Extra Problem

5. If a compositor sets type at the rate of 1600 ems per
hour, what will be the cost of composition at $2.50 per hour for
setting a job consisting of 32 pages of 514-point type set to a
measure of 14 picas if there are 44 lines to each page?



Exercise 63

1. Find the number of lines of 8-point type in 2 form
6 inches long.

2. Find the number of lines of 6-point type in a form
21 picas long.

3. Find the number of lines of 10-point type in a form
30 picas long.

4. Find the number of lines of 12-point type in a form
8 inches long.

5. Find the number of ems in a form 38 inches set in
10-point.

6. How many lines in 2 form 3 X5 inches (width is always
given first) set in 12-point type?

7. How many ems in a page 3X7 inches set in 8-point
type?

8. Find the number of linesin a page 814 inches long set
in 8-point type.

9. How many ems in a page 414X814 inches set in
B8-point type?

10. How many ems in 2 page 414X814 inches set in
12-point type?
Extra Problems

11. Find the number of emsin a form 20 picas X 14 picas
set in &-point type.

12. Find the number of 6-point ems in a form 20 picas X
30 picas.

13. Find the number of 12-point emsin a form 24 picas X
36 picas.

14. Find the number of 8-point ems in a form 24 picas X
31 picas.

15. Find the cost of composition at $.70 per thousand ems
for 8 forms each 5X8& inches set in 6-point type.



Exercise 64

A job of 6 forms 8X9 inches is to sell at $.80 per thousand
ems,
1. How much would the composition cost if it were set
in 12-point type?

Solution:
6 6
BX2. 9 X726 1 80 1244160

12 1z 171000 100 100000
2. How much would the composition cost if set in 6-point?
3. How much would the composition cost if set in 8-point?
4. Figure the cost if set in 10-point type.

A job of 10 forms b inches by 50 picas is to sell at 50 cents
per thousand ems.
5. What would be the cost of composition in 10-point
type?
6. Find the cost in 24-point type.
7. Find the cost if set in 30-point type.

A job of 20 forms each 18 picas by 7 inches costs 85 cents
per thousand ems.
8. What is the cost of composition in 12-point type?
9. Find the composition cost of the above if it is set in
36-point type.

Extra Problem

or $12.4416

10. If a compositor can set 500 ems per hour how long
will it take him to set up 4 forms each 20X80 picas set in
8-point type.



Exercise 65

1. A compositor can set 800 ems per hour. How much
will it cost to set 5 forms, each 24 X40 picas in 12-point type if
the per-hour rate for composition is $2.757 Answer is $16.50.

2. The rate for composition is $2.80 per hour. How much
will it cost to have set 16 forms, each 5X8 inches if the com-
positor can set 1600 ems per hour? The forms are to be set in
10-point type.

3. How long will it take a compositor to set 6 forms of
8-point type at 1200 ems per hour if the forms are 25 picas by
7 inches? Answer in hours, minutes, and seconds.

4. How long will it take to set the forms in Problem 38 if
set in 10-point type?

5. How long will it take to set 6 forms in 14-point type,
each form 6 inches by 45 picas if the compositor can set 1600
ems per hour?



MEASUREMENT OF COMPOSITION IN EmSs

One can readily see that there is just as much labor
involved in setting up a job in 36-point type as in setting the
same job in 6-point type. There are as many trips to the boxes
to secure the letters, as many words to space, and as many lines
in one size as in the other. It is seen then that a square inch
basis, if the rate per square inch 18 the same, would be unfair
because one square inch of 6-point would contain approxi-
mately 36 times as many chavacters as 36-point type. About
the fairest means of determining the rate would be for the
number of characters. Such a method has been devised by
printers, which method is based on the normal line. The
system is called the em (or square) system. An em as you
know is the square of the body size of type. For example an
em of 8-point type is 8X8. An em of 6-point will contain on the
average two characters—an em of the other sizes will be the
same—s0 if we can find the number of ems in a job we are
well on the way toward a solution to the number of characters
and spaces in the job no matter in what size it is set.

To find the number of ems in a line it is well first to deal
with a measure with which we are usually more familiar.
Suppose that one has a board 14 feet long and wished to mark
it off into lengths of 8 inches each. We would first multiply the
14 by 12 in order to find out how many inches long the board
was. Then it is an easy matter to divide by the 8 inches to
find out how many pieces we would have. 14 X12=21 pieces.

3



In determining the number of ems in a line of type one uses
identically the same process. For example, to determine the
number of lengths of 8-points each in a line 14 picas long, we
would say 14 X 12 =the number of points long +8 the size of the
unit we would get 27 or the number of 8-point unitsin the line.

To find the number of lines in solid matter one finds the
length in points and divides by the size of the type.

Some examples:

1. Find the number of ems in a page of 6-point type 14

by 30 picas.
14 :; 12 _ rumber of ems in each line.
30 >6< L number of lines.
14 212 530 >g12 =1680 ems in the job.

2. Find the number of ems in a job of 8-point type 14
by 30 picas.
14X12x30><14
8 8
3. Find the number of ems in a job 3 inches by 30 picas
set in 10-point type.

3 X 72X30><12
10 10

Note that in the first part of this problem the 3 is multiplied
by 72. Why?

=945 ems.

=T777.6 ems.



4. How much will it cost at $1.50 per thousand ems for
setting 6 forms each 4 inches by 58 picas set in 14-point type.

Solution:

4>1<—;2=numbers of ems per line
581%12 =number of lines
4>1<,f 5 x58ﬁ12 X 6 =the total number of ems.

Divide this result by 1000 to determine the number
of thousand ems in the job and multiply by the prlce per
thousand ems we would find the cost.

4XT2_ 58X12 6 1 $1.50_
14 <"1z KT XToog X1 99208+

5. How long will it take if a compositor can set 900 ems
per hour to set 6 forms each 13 inches by 12 inches in 24-point

type.
Solution:
w—zfgxlzzimx < x 9(1)0 =9.36 hrs.
1(;% X60 mlnutes=21.6 minutes
160 L 36 seconds

Answer is 9 hours, 21 minutes, and 36 seconds.
6. How much will it cost to set 5 forms, each 20 picas

by 6 inches at $2.10 per hour if the compositor can zet 1200
ems per hour. The job is to be set in 10-point type.

- Solution:

20X12 6X72 5 1 _210_
0 <10 X1 X moo X1 - 90072



Exercise 66

1. How many lines in a form 4 X8 inches set in 10-point
leaded? Answer is 48.

2. How many lines in a form 69 inches set in 18-point
double leaded? X

3. How many ems in a job 5X8 inches set in 8-point
leaded? 5X72X8X72

8 8+2

4. How many ems in a job consisting of 5 forms each
3 X7 inches set in 6-point double-leaded?

5. How many ems in four forms 21 by 35 picas set in
12-point leaded?

6. How many more ems in a job set solid than one set
2-point leaded if set in 8-point and the job consists of 3 forms,
each 4 X8 inches?

7. How many ems per square inch of 6-point? 8-point?
10-point? 12-point?

8. How many ems per square inch of 2-point leaded
matter of 6-point? 8-point? 12-point?

9. How many ems of 6-point type in a job 3X5 inches?
Determine this also by using the information found in probhlem 8.

10. How many ems of &-point type in a job 3X5 inches
set solid?



Exercise 67

1. Find the number of lines of 8-point leaded type in a
form 24 picas long.

2. Find the number of lines of 10-point leaded type in a
form 12 inches long.

3. Find the number of lines of 12-point leaded type in a
form 6 inches long. ‘

4, Find the number of lines of 6-point double-leaded in
a form 33 piecas long.

5. Find the number of lines of 8-point double-leaded in
a form 42 picas long.

6. Find the number of lines of 6-point triple-leaded in a
form 39 picas long.

7. Find the number of lines of type in a form 24 picas
long set in 8-point solid.

8. Find the number of lines of 10-point solid in a form
8 inches long.

9. Find the number of lines of 8-point leaded in a form
27 picas long.

10. Find the number of lines of &-point double-leaded ina

form 30 picas long.

Exira Problems

11. Find the number of ems of 6-point type in a form
containing 45 lines set to 18 picas.

12. Find the number of ems of B-point type in a form
33X 48 picas.

13. Find the number of ems of 10-point type in a form
6X 814 inches.

14. Find the number of ems of 6-point leaded type in a
form 2736 picas.

15. Find the number of ems of 8-point leaded type in a
form 514X 9 inches.



Exercise 68

1. Find the number of ems of 6-point type in a line set
to 14 picas.

2. Find the number of 8-point lines in a form 21 picas
long.

3. Find the number of ems of 12-point in a form 27 X33
picas.

4. Find the number of lines of 10-point leaded in a form
42 picas long.

5. Find the number of ems of 8-point leaded in 2 form
46 inches.

6. Find the number of lines of 6-point double-leaded in
a form 10 inches long.

7. Find the number of ems of 6-point double-leaded in 4
forms each 42<33 picas.

8. Find the number of lines of 8-point type in a form 31
picas long,

9. Fine the number of lines of 12-point leaded in 8 forms
b4 picas long.

10. At $.70 per thousand ems, find the cost of setting
7 pages, each 3035 picas set in 6-point leaded.

Extra Problems

11. Find the number of 8-point ems in 4 forms each
containing 32 lines set to 30 picas.

12. At $.50 per thousand ems, what will a compositor earn
setting 4 forms each 30X35 picas set in 10-point type.

13. An apprentice sets about 500 ems per hour. How long
will it take him to set 8 forms 24 X33 picas in 6-point leaded?

14. Find the number of ems of 6-point double-leaded in a
form 4 X6 inches.

15. Find the number of ems of 8-point leaded in 3 forms
each 18X 21 picas.



LEADED COMPOSITION

To determine the number ol lines of leaded matter one
determines the number of points long the form is and divides
this number by thesize of the type plus the amount of leading.
One usually drops any fraction of a line since the lines cannot
be-cut into the long way. However in considering the number
of ems in a leaded job one uses the fraction of the line. In
specifications of a page the width is always first and unless
otherwise specified, the type is to be considered as solid.
Some examples of leaded composition follow:

1. Find the number of lines in a job 6X9 inches set in
8-point leaded.

Solution 9xX72_ 648 _ ’
_8-:1‘_-2—_ "'i'o*-"648 or 64 lines.
2. To find the number of ems in the above we can multi-
ply 64.8X9X 72 or as originaily learned,
8

6X72_9XT2_
X =3499.2

3. Find the cost of composition at $1.60 per hour for 4
forms each 58 inches set in 12-point leaded if the compositor
can set 1100 ems per hour.

Solution
X2 8X72_ 1 _$1.60 4 _
TR X—14 XWX“—I XT_$9'87+

4. Find the difference between the number of ems per
square inch of 6-point solid and 6-point leaded.

Solution
2 <5 T2
6-point solid = T X

. _T2., T2 _
6-p01ntleaded—?><m 108

144—108=236 ems.

72
T



Exercise 69

1. Find the length in inches of a form containing 25 lines
of 10-point.

2. Find the length and width in inches of a form
containing 60 lines of &-point set to a measure of 18 picas.

3. Find the length in inches of a form containing 41 lines
of 14-point leaded.

4. Find the length in inches, and in picas, of a form
containing 72 lines of 8-point leaded.

5. Find the length and width in inches of a form 27 <39
picas.

6. Find the length in inches of a form of 78 lines of 8-point.

7. Find the length ininches of a form of 60 lines of 6-point
double-leaded.

8. Find the length and width in inches of a form of 24 lines
of 8-point leaded set to 27 picas.

Extra Problems
9. Find the number of square inches in a form 16Xx31
picas.

10. Find the number of square inches in a form eontaining
27 lines of 6-point solid set to 36 picas.



Exercise 70

1.Find the length in inches of a form containing 90 lines
of 6-point leaded.

2. Find the number of square inches in a form 30x24
picas.

3. Find the number of pounds of type in a form 3514
inches.

4. Find the number of pounds of type in a form 24X42
picas.

5. Find the number of square inches of type in a form
containing 30 lines of 10-point set to a measure of 14 picas.

6. Find the number of square inches of type in a form
21X 35 picas.

7. Find the number of square inches in a form of 61 lines
of 8-point leaded set to 18 picas.

Extra Problems

8. Find the number of square inches in 4 forms each
containing 21 lines of 12-point leaded set to 18 picas.
9. Find the number of square inches in a form contain-
ing 18 lines of 514 point set to 14 picas.
10. Find the cost at $.40 per pound of type in a form
2030 picas.



Exercise T1

1. Find the length in inches of a form of 124 lines set in
6-point leaded.

2. Find the number of square inches in 4 forms 1631
picas.

3. Find the weight of type in 6 forms each 30X24 picas.

4. Find the cost of type at $.80 per pound in 8 forms
each 3X54 inches.

5. Find the number of square inches of type in a form
24X 42 picas.

6. Find the weight of type in 2 forms each containing
30 lines of 10-point set to 14 picas.

7. Find the cost at $.85 per pound of type for 16 forms
each 21 X35 picas.

8. Find the number of square inches in a form contain-
ing 21 lines of 12-point leaded set to 18 picas.

Extra Problems
6. Find the weight of 8 forms each containing 18 lines of
534-point set to 14 picas.

10. Find the cost at $.80 per pound of type for 8 forms
each 2030 picas.



Exercise 72

1. Find the number of square inches in one 2-point
lead 12 picas long.

Solution: width= % inches

e
length =75 inches

32,2 %
T 72718
2. Find the number of square inches in one 3-point lead
15 picas long.
3. Find the weight of one 6-point slug 24 picas long.
4. Find the number of square inches in twenty 2-point
leads 12 picas long.
5. Find the number of square inches in thirty-one 3-point
leads 24 picas long.
6. Find the weight of sixty 6-point slugs 15 picas long.
7. Find the number of square inches in ninety 4-point
leads 31 picas long.
8. Find the weight of one 6-point slug 27 picas long.
9. Find the cost at $.20 per pound of forty double-leads
24 picas long.
10. Find the cost at §.15 per pound of twenty-seven 6-point
slugs 18 picas long.

square inches,



Exercise 73

1. Find the number of leads in a form of 61 lines set in
6-point leaded.

2. Find the number of leads in a form of 36 lines set in
3-point double-leaded.

3. Find the number of leads in a form 20 picas long set
in 6-point leaded.

4. Find the number of leads in a form 24 %31 picas set in
8-point leaded.

5. Find the number of leads in a form 10 inches long set
in 10-point leaded.

6. Find the number of leads in a form 42 picas long set
in 6-point double-leaded.

7. Find the number of leads in a.form of 72 lines set in
8-point double-leaded.

8. Find the number of leads in a form 36X 21 picas set in
6-point leaded.

Extra Problems
9. Find the number of leads in a form 30 picas long set in
6-point triple-leaded.

10. Find the number of leads in a form 6 X8 inches set in
8-point leaded.



Exercise 74

1. Find the number of square inches in 27 double-leads
33 picas long.

2. Find the of leads in a forn
6-point leaded.

3. Find the number of square inches of leading in a form
of 61 lines of 8-point leaded set to Hmaﬁ. _

4. Find the number of square inches of leading in a form
of 57 lines of 6-point double-leaded set to 14 picas.

5. Find the number of square inches of leading in a form
2030 picas set in 8-point leaded.

6. Find the weight of leads in a form containing 25 lines
of 10-point triple-leaded set to 21 picas.

7. Find the number of square inches of leading in a form
of 21 lines of 14-point triple-leaded set to 25 picas.

&. Find the number of square inches of leading in 4 forms
each 2031 picas set in 6-point double-leaded.

Extra Problems

42 pieas long set in

9. Find the number of square inches of leading in a form
314X 5 inches set in 10-point leaded.
10. Find the number of square inches of leading in 8 forms
each 24 X 30 picas set in 8-point leaded.



Exercise 75

1. Find the number of square inches of leading in 4 forms
each containing 25 lines of 10-point triple-leaded set to 21 picas.

2. Find the number of leads in a form 42 picas long set
in 8-point leaded.

3. Find the number of square inches of leading in 21 forms
each 20 14 piecas set in 6-point leade d.

4. Find the weight of leads for 8 forms each containing
61 lines of 6-point leaded set to 14 picas.

5. Find the weight of leads for €4 forms each containing
57 lines of 8-point double-leaded set to 18 picas.

6. Find the weight of leads for 4 forms each 3X6 inches
set in 6-point leaded.

7. Find thecost at 13 cents per pound of leads for 4 forms
each 2014 picas set in 8-point leaded.

8. Find the number of pounds of leads required for 16
forms each 3145 inches set in 10-point leaded.

Extra Problems

9. Find the number of pounds of leads required tor 2 forms
each 16X 31 picas set in 6-point leaded.
10. Find the number of pounds of leading required for 8
forms each 24 X 30 picas set in 8-point leaded.



Exercise 76

1. Find the number of square inches in a 6-point slug 36
picas long.

2. Find the number of leads in a form of 72 lines of
8-point leaded.

3. Find the number of leadsin a form 33 picas long set in
8-point double-leaded.

4. Find the number of square inches of leading in 4 forms
each 24 X30 picas set in 6-point leaded.

5. Find the number ot pounds of leading in 8 forms each
24X 42 picas set in 8-point leaded.

6. Find the cost at $.20 per pound of leading for 6 forms
each containing 21 lines of 14-point triple-leaded set to 25
picas.

7. Find the cost at $.20 per pound of leading to set 4
forms each 20X 31 picas set in 6-point double-leaded.

8. Find the cost at $.20 per pound of leading for 8
forms each 6 X8 inches set in 6-point leaded.

9. Find the weight of leading for 16 forms each 16x31
picas set in 10-point leaded. '

10. Find the cost at $.20 per pound of leading for a form

24 X 28 picas set in 6-point double-leaded.



Exercise 77

1. If there are 50 lines of 6-point type to a page, how
many lines of 8-point will occupy the same area?

Solution:

50 lines X 6-points each =50X6=2300 points.
300+ 8-points =3714 or 37 lines.

2. If a page contains 40 lines of 12-point type, how many
lines of B-point will the same page contain?

3. If a page contains 50 lines of 8-point type, how many
lines of 18-point will the same page contain?

4. If a page contains 56 lines of 12-point type, how many
10-point lines will occupy the same space?

5. If a page contains 50 lines of 8-point solid how many
lines of 8-point leaded will oceupy the same space?

6. If there are 300 pages of &point type set 80 lines to the
page how many pages will there be if the job is set in 8-point
leaded?

7. If there are 400 pages of 6-point type running 64 lines
to the page, how many pages will there be if the job is leaded?

8. If there are 400 pages of 8-point leaded type running
48 lines to the page, how many pages will there be if set in
8-point solid?

9. If there are 400 pages of 8-point double-leaded type
running 40 lines to a page, how many pages will there be if set
in 8-point leaded?

10. If there are 400 pages of 10-point double-leaded type
running 30 lines to a page, how many pages will there be if set
in 10-point solid?

Extra Problems

11. A booklet set in 8-point solid is to be double-leaded.
If there are now 36 pages of 45 lines each, how many pages will
there be when re-set?

12. A book of 350 pages set in 8-point leaded runs 40 lines
to the page. How many pages will there be if re-set in 8-point
solid?



Exercise 78
1. One square inch of 514-point type will contain how

many ems? B 4 _
WX——M 7135

2. One square inch of 6-point type will contain how many
ems?

3. Make a table showing the number of ems per square
inch of 6,8, 10,12, 14, 18, 24, 30, and 36-point type per square
inch.

4. How many ems in a job 3 X5 inches in 18-point type?
(From the table in problem 3.)

5. How many ems of 6-point in 16 square inches?

6. How many ems of 24-point in 16 square inches?

7. How many ems of 12-point in 16 square inches?

8. How many ems of 10-point in a job 3 X8 inches?

9. How many ems of 10-point in a job 30 picas by 6 inches?

10. How many ems of 14-point in a job 30 picas by 6 inches?

Extra Problems

11. How many 8-point ems in 3 pages each 4 8 inches?
12. How many 24-point ems in 3 pages each 4 X8 inches?



Exercise 79

1. One square pica of 53%4-point type will contain how
many ems? 12 20
3 %x,5 4 4,76
2. One square pica of 6-point will contain how many ems?
3. Make a table showing the number of ems per square
pica of 6, 8, 10,12, 14, 18, 24, 30, and 36-point, correct to three
decimal places.
4. How many ems in a job 1830 picas set in 18-point
type? (Use the table in problem 3.)
5. How many ems of 6-point in 576 square picas?
6. How many ems of 24-point in 576 square picas?
7. How many ems of 12-point in 576 square picas?
8. How many ems of 10-point in a job 1850 picas?
9. How many ems of 10-point in a job 30 picas by 6 inches?
10. How many ems of 14-pointin a job 30 picas by 6 inches?
Extra Problems
11. How many 8-point ems in 3 pages each 48X72 square
picas?
12. How many 24-point ems in 3 pages each 48 72 square
picas?



WEIGHT AND CoST OF TYPE METAL

For all practical purposes four square inches of type
weigh one pound. Since type metal is sold by the pound it is
necessary only to find the number of square inches and multi-
ply by 4. Leads and slugs are also sold by the pound and as type
a square inch of leads equals approximately 14 pound.

To determine the length of a form in inches when he knows
the number of lines one multiplies the size of the type by the
number of lines and divides by 72, the number of points per
inch. If the type is leaded it will be the number of lines times the
size of the type plus the amount of leading divided by 72.

Example:
1. Find the length in inches of a form of 80 lines of
Spaic ot =9.89 inches.
72
2. Find the length in inches of a form of &0 lines of
&-point leaded. y

80X 8+2 800
e - B

=11.11 inches.



3. Find the cost of metal at 50 cents per pound in a form
of 52 lines of 8-point type set to 22 picas.
Solution:

263= width in inches

62X8 _
~5— length in inches

52X8 5 :
?X"Tﬁ“ square Inches in the form

%Xs?gsx i = the number of pounds of metal

22 - 62x%8. .1 50
-—XTX K=
4. Find the cost of metal at 75 cents per pound for 48
lines of 10-point, leaded, type set to a measure of 24 picas.
Solution:

24 _48x12_1 .75
T Xy X X =$6.00.

$2.61 = cost of metal.




Exercise Work Division 1

1. A journeyman can set 800 ems per hour and his
apprentice can set 200 ems per hour. How long will it take them
to set a book of 16 pages, each 25X40 picas set in 10-point
type?

2. A run of 80,000 on the press is duplicated and run on
two presses one with a speed of 900 per hour and the other with
a speed of 1200 per hour. How long will it take to run the job?

3. A run of 75,000 is to be put on two folders one with a
capacity of 1800 per hour and the other with a capacity of
2100 per hour. How long will it take to run the job?

4. If a run of 100,000 is triplicated and run on 3 presses
with speeds of 3000, 2500, and 1500 per hour respectively, how
long will it take to complete the run?

Extra Problem

5. A journeyman can set 900 ems per hour and his
apprentice 300. The wages are to be $2.50 per 1000 ems. How
much will each make on a book of 24 pages, each 5 by 8 inches
set in 8-point type. How long will it take them to set the job?



Exercise Work Division 2

1. How long will it take to set a job containing 4 forms
each 30X45 picas if one printer can set 900 ems per hour and
another 700 ems, of 10-point type?

2. A run of 100,000 is sent to 4 presses with speeds of
5000, 3000, 2500, and 1000 per hour. How long will it take to run
the job?

3: The above job is put on three folders with a speed of
2100, 1800, and 1500 per hour. How long will it take to fold
them?

4. A journeyman can set 800 ems per hour and his
apprentice can set 600 ems per hour. The wages are to be $2.50
per 1000 ems. How much will each make on 5 forms each 30X54
picas set in 8-point type? How long will it take them to set the
job?

Extra Problem

5. A run of 75,000 is duplicated and run on two presses
one with a speed of 2100 per hour and the other with a speed
of 1900 per hour. How long will it take to run the job?



Exercise Work Division 3

1. An apprentice can set 1000 ems per hour and a jour-
neyman can set 1600 ems per hour. How long will it take them
both to set a job of 24,000 ems?

2. How long would it take to set a form 9X12 inches of
6-point, if one printer can set 800 ems per hour and another can
set 1000 ems?

3. A journeyman can set 850 ems per hour and his
apprentice can set 650 ems. The wages are to be $3.00 per 1000
ems. How long will it take them to set a book of 16 pages, each
5% 8 inches set in &-point type? What will each of their wages
be?

4. If a run of 500,000 sheets 19X 21 is sent to five presses
with the speed of 3500, 3300, 3000, 2500, 1500 per hour each,
how long will it take to run the job?

Extra Problem

5. How long would it take a journeyman and his
apprentice to set a job of 80,000 ems, if the apprentice can set
800 ems per hour and the journeyman 1000 ems per hour?



UNEQUAL DivisioNn oF WORK

When a printing job is distributed to two or more machines
of unequal speed as is often done, or when work is assigned to
persons with different rates of speed, there results a problem of
estimating the time. For example: How long will it take a
journeyman and an apprentice toset a job if they work together?
If the journeyman were working alone he could complete the
job in 8 hours, [t would take the apprentice 25 hours if he worked
alone. The Solution is:

The journeyman could do 1/8 of the job in one hour. The
apprentice could do 1/25 of it in an hour. Working together
they could do 1/8+1/25 or 16/100 of it in an hour. 16/100=1
hour, 1/100=1/16 hour, 100/100 or all the job = 100/1X1/16=
614 hours.

Example 2. If “A” can do a piece of work alone in 16 days and
B, alone, can do the same work in 9 days, how long would it
take if both worked together?

A =16 days, could do 1/16 in one day

B=9 days, could do 1/9 in one day

Both together could do 1/16-+1/9 in one day.

& R ;
1—6-+-g~—m— fraction of work they could do together

in one day.
5 =one da
144 v
A 14
1l B
144 144 _19
m—ﬁ =5 25 da.ys.

Example 3. If press number one will print 1500 per hour and
press number two, 2100, how long will it take both running
together to print a run of 85,000 copies?

1500

No.1 = 85,000 of the job in one hour.

No. 2 38_23_80 of the job in one hour.



1500 . 2100 _ 3600
85,000 85,000 85,000

3600 36 _
85,000 850 1 hour.

850 _859_
850 36

Example 4. A job of 100,000 is to be folded on two folders, one

with a capacity of 3000 per hour, and the other with a capacity

of 4200 per hour. How long will it take both folders working
together to complete the job?

Together in 1 hour.

11
ZSﬁ hours.

Folder No. 1 :’igg“% or i%ﬁ per hour.

Folder No. 2 = oo =12 per hour.

Together % +T;l)%ﬁ 51_3(2)5 per hour.

%?}Om 1 hour

% =%= 13 hours, 53 minutes, and 20 seconds.

Example 5. A job of 50,000 impressions is set up in 3 identical
forms and put on 3 separate presses. Press number one runs
1200 per hour, number two, 1400, and number three, 3000 per
hour. How long will it take to run the job.

1200 .
No. 1 —m in 1 hour.

1400 .
No. 2 —5—060—0‘ in 1 hour.

No. 3 2530—(2)000_0 in 1 hour.

1200 , 1400 , 3000 _ 5200 .

Together =5550"50000 T 50000 ~ 50000 *  bour-
_50000 _ 8

50,000 = m- gﬁ hours.



Ratio and Preportion 1
Find the missing term in each of the following proportions.

1. 81600 1L
2. 9:z::24:8 Lb!2
Q) 2255 13.
4, 36:4::%:5 14.
Blla:BahT 15.
6. 2+y=3+21 16.
7. 9/24=3/w 1%
8. T+42=d+=12 18.
9. 5:2=20+8 19.
10. m/8=14/16 20.

20:30::6:h
S EE )
5235
3:::9:14
b:a::3:6
rid:6:7
3:6::7m
6:7::m:19
T:5::19:5
19:¢:i66



Exercise Ratio and Proportion 3

1. If 100 pound of type metal contains 62 pound of tin,
how many pounds of tin in 836 pounds of metal?
Solution:
100:836: :62:x
100z=2836X62
r=836X62
100

2. If 756 pound of metal contains 189 pounds of antimony
how many pounds of antimony in 7652 pounds of metal?

3. If there 8 ounces of blue ink in 3 pounds of green how
many ounce in 414 pounds? Do not change the pounds to ounces.

4. If the size of a cut is 18x23 picas what would be the
length of a cut 24 inches wide to be in the same proportion?

5. If a job is 83x42 picas how long will be a sheet of paper
on which it is printed if the sheet is 7 inches wide and is to be
in the same proportion?

6. If a piece of paperis 6x814, how wide must a type form
be if the length is 42 picas and the type form is to be in
proportion?

7. If a job in 6-point Caslon occupies 96 square picas what
will be the approximate area of the same job in 8-point type.

= 527.32 pound,



RATIO AND PROPORTION

Ratio is the relation between or the comparison of two
numbers. Things measured by the same unit may be compared
in two ways, by subtraction and by division. One may say
that a page 6 inches long is 3 inches longer than one 3 inches
long or he could say it was 6/3 or twice as long. A comparison
of two things by division is known as ratio. Only like things or
like units can be compared, such as the width of one line with
the width of another. A ratio indicates a division and may be
expressed 6+3, 6/3, or 6:3. In the second case the dots are
omitted from the division sign and in the third case the line is
omitted but each means that the 6 is to be divided by the 3.
When two ratios are equal they are said to be in proportion.
For ezample, if a post 3 feet high casts a shadow 4 feet long
then one 6 feet high would cast a shadow 8 feet long. The ratio
of the posts iz 3:8 (read 3 is to 6) and the ratio of the shadows
is 4:8. Thus one has the two ratios 3/6=4,/8, or 3:6=4:8, or
3:6::4:8 (read 3 is to 6 as 4 is to 8) which would make a pro-
portioin. In a proportion, the first and fourth terms are known
as the extremes and the second and third terms are known as
the means. The means or middle terms in the praportion
3:6::4:8 are 6 and 4 and the extremes or end terms are 3
and 8.

One of the fundametal laws of proportion is that the pro-
duct of the means is equal to the product of the exiremes, or, as in
the example, 3 X8=4X6. This law will help solve any porpor-
tion problem in which one of the terms is missing. For example,

3:x=4:8
47 =24 (Product of means=product of extremes)
=6 (Dividing both sides by 4)



The relation of the length of a page to its width or the
ratio of the page can be either pleasing or distasteful, for
example, a square page is not pleasing, that is, the ratio of
length to width is not pleasing. Certain ratios which have been
used many years are pleasing because of their long usage. One
of these pleasing ratios is called the Golden Oblong which is
near the ratio 3 : 5. The actual ratio of the Golden Oblong is
1:1.62. Theratio3 : 5 may be reduced to1 :1.66 by means of the
proportion,

2 Tl W el
3x=5
£=5/3=1.66

This means that for each unit in width the length will be
1.66 times that unit. For example, to determine how long a job
must be if it is to be according to the Golden Oblong and is
6 inches wide we would multiply 6X1.66=10 inches. One
usually speaks of a ratio as 1 :1.66 rather than 3 : 5.

Another pleasing rectangle is the hypotenuse rectangle.
This is a rectangle whose length is the same as the diagonal of
a square the same size as the width of the reciangle. For
example, what would be the hypotenuse oblong of a square 3
inches wide? This square would have a diagonal which is equal
to v 3® + 3% or v/ 18 =4.24. Then the oblong would be
3x4.24 or 3x4Y4. The ratio of the hypotenuse oblong is
1:v2 or1:1.414.

An interesting and valuable feature of the hypotenuse
oblong is that no matter how many times the sheat is folded
the resultant sheet will have the same ratio.

Another oblong much used by printers is known as the
printers oblong or the Double Hypotenuse Oblong. This oblong
is made by taking the diagonal of the hypotenuse oblong and
using this measurement as the height of the new oblong. The
ratio of the Printers Oblong is 1 : v/ 3 or 1 :1.732. A fourth
pleasing oblong is the Regular Oblong whose ratio is 1 :1.5.



CovMMONLY-USED RaTIOS

Golden Oblong 1:1.62 =)
Hypotenuse Oblong  1:1.414 or 1:+/2
Regular Oblong 150445

Double Hypotenuse A
or Printer's Oblong 1:1.732 or 1:4/3

To find the longer side of a rectangle of which the shorter
side is known or given one multiplies this known side by the
larger term of the ratio desired. For example, what will be the
length of a forma whose width is 30 picas and a Hypotenuse
Oblong is desired? 30=the known width. 1.414 is the largest
term of the Hypotenuse ratio. 80XxX1.414=42.42 picas=the
length of the oblong. Then the form would measure 30x42.42
picas to be a Hypotenuss Oblong. What would be the length of
a Double Hypotenuse Oblong whose width is 30 picas? 30X
1.732=151.96 picas. A regular oblong with a width of 30 picas
would be 45 picas tall.

To find the width of an oblong of which the length is known,
one divides by the larger term of the ratio desired. For example,
what is the width of a Golden Oblong whose length is 30 picas?
30 picas+1.62=18.5. The width of a Regular oblong would
be 20 picas.


http:picas-d.62
http:30X42.42
http:30X1.414=42.42

BonD PAPER— WEIGHT AND SIZES

Bond as applied to paper is a term which was formerly
applied to an all-rag paper intended for government bonds, but
now the term applies to a strong and rattly, more or less tran-
slucent paper with a hard surface, made of rag or sulphite-
treated wood or both, and used largely for letter heads and for
typewriter or any other form on which writing is to be done in
ink. Bond as well as other paper is manufactured in different
thicknesses and different sizes to meet the various needs of the
printing trade.

Some of the factors which govern the selection of the thick-
ness of a sheet of paper are the style of the printed piece,
whether it is to be stitched or handled loose, the number of
pages in the book or job, whether it is to be mailed with other
materal or not, the size of the printed piece,tbe amount of
handling which the printed piece will receive, the cost of pro-
duction, and the mailing cost of the finished produet. The
thickness of the sheet determines the weight of the paper. The
basis for the weight of paper is the weight of 500 sheets or one
ream. For example, a ream or 500 sheets of bond paper 17X22
inches in size may be secured in any of the following thicknesses
or weights, 13, 16, 20, and 24 pounds. Paper is known as 13, 16,
20, or 24 pound paper regardless of the number of sheets or the
size. Considerable experiences is necessary before one can
readily determine the difference between the various weights.
A shieet of 24-pound paper is almost twice as thick as a sheet
of 13 pound.

Paper is made in many sizes for the convience of the printer.
The sizes in which Bond paper is made are found in the table
below. Those marked * are usually carried in stock by most
paper supply houses while those not marked can be ordered
from the paper mill.

BonD PAPER SIZES

16 X 21 18 X 23 21 X 32 23 X 36
I > 20% 19 X 24* 21 X 33 24 X 38*
17 X 28* 20 X 28 22 X 34 28 X 34*

The size most used is 17 X 22 inches. 17 X 22 is known as
the basic size from which the weights of the other sizes are
determined. For example, a ream of paper marked 17 X 22—20
means that 500 sheets 17 X 22 will weigh 20 pounds, and the



paper is known as 20-pound substance or merely 20-pound
paper. A ream of the same thickness of paper in a larger size
would of course, weigh more. To determine how much more, or
less, a ream, different from the basic or 17X 22 size, will weigh
one uses either one of two methods.

The first method is the square inch method which considers
the number of square inches in each of the two sizes and
determines the weight of one by a comparison with the known
weight. For example, what is the weight of a ream of 20-pound
paper 17x28. This means that a ream 17x22, the basie size,
weighs 20 pound.

17X 22 is 374 square inches

17X 28 is 476 square inches

374 square inches= 20 pounds

476 square inches=§—$2 X 20 pounds=25.45

Then a ream of 20-pound paper 17428 would weigh 25.45
or as it is known by the paper companies 25.5 pounds

The second method known as the proportion method often
often saves much multiplication because one is able to caneil
some of the terms. The formula for finding the weight is.

Basic Weight X New Size
Basie Size
In the problem akove one would have
20X17x28 280
i 65 M © P

The proportion method is determined by the following

statements:
New weight is to the old weight as the new size is to the
old size.
New weight: old weight:: new size: old size
New weight X old size=old weight X new size
. . old weight X new size
New Weight= T =

Weight of the new size=

Weight of the new size=

Applying this to a problem.

Find the weight of a ream of paper 28 X34 basic-size weight
is 24 pounds.

Solution: s
The new weight is what is required.
The old weight in this case is 24 pounds.
The new size is 28434
The old size (or basic size) is 17X22
New weight: 24 pound:: 28 X34 17X22
New weight X 17 X22=24 X 23X 34

oo 24X28 X34 24X28_
New wmght—-—Tf—)zéz—_— 11 61 pounds.
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Exereise Copyfitting 1.

Make block layouts showing how to center the following
capital lines. ixample: 18 characters in 12-point Caslon in a
measure of 24 picas.

18 X .69 = 1242 or 1214 picas
24 picas — 1214 picas = 1114 picas
1114 picas +~ 2 = 534 picas

= el e W A (|

534 picas 1214 picas b34 picas
Problem || Namber of Fandlol Tyme e b
il 24 Caslon 14 28
2 T Bodoni 18 35
2 14 Goudy 30 3gl
4 16 Kennerley t 36 42
B | 12 Bodoni 36 42
6 13 Caslon 24 34
74 15 Century 18 TE =
8 20 Century 10 | 20
9 32 Bodoni 8 18
10 16 Caslon 24 4
i), 18 Kennerley 18 37
12 36 Bodoni 6 18
115 19 Caslon | 8 17
14 17 Century 6 | 13
15 13 Bodoni 24 | 48
16 15 Caslon 18 i
T 12 Century 36 £
18 | 10 Kennerley 24 46
19 8 Goudy 36 45
20 6 Goudy 30 32




Exercise Copyfitting 1

1. Determine the factor for the following type:

Neorly every system of copyfitling depends to a large
extent on a character count of the copy. Praeticolly every
layout man has o pariicular system of his own which ke
has adapied by experience to his own needs. This experi-
ence rather than his chart makes his own system the best
one for his oun use.

8-point Century Italie, 17 picas.

2. How long would a line of 384 characters of copy be if
it were set in 6-point Century?

3. How long would a line of 40 characters be if set in
8-point Bodoni?

4. How much longer will a line of 49 characters be if set
in 8-point Caslon Bold than if it were set in Caslon Q. 8.7

5. 1f 360 characters are to be set in 12-point Kabel Light
in a measure of 9 picas, how many lines would there be?

6. Make a block layout showing how one would center
20 characters of 18-point Bodoni Bold in a measure of 28 picas.

Extira Probhlems

7. How many lines of 10-point Century Expanded will
1696 characters be if set to a measure of 13 picas?

8. Center a line (block layout) of 35 characters if set in
14-point Bodoni Bold in a measure of 30 picas?

9. Make a block layout showing how one would center
a line of 28 characters set in 18-point Century Expanded set in
a measure of 20 picas.



Exercise Copyfitting 2.
Center in a block layout the following lines:

Prablem Iéﬁﬂt:ﬁ;?; Kind of Type | Size of Type }",f“;?;.‘::
1 92 Caslon 0. 8. 6 20
2 46 Caslon Bold 2 22
3 35 Kabel Light 18 34
4 16 Century Bold 18 24
5 32 Caslon O. S. 12 i
6 38 Caslon Bold |18 B0,
7 | 18 Caslon 0. 8. J 18 30
8 16 Bodoni 14 16
9 15 Bodoni Bold 18 16
w | 2 Bodoni T 15
11 92 Caslon O. 8. 8 20
I BT Caslon Bold 14 28
13 16 Kabel Bold 18 16
14 13, Century Exp. 18 i
15 19 Century Bold 14 14
ST, 45 Bodoni 8 24
17 45 Bodoni Bold 8 2d
18 45 Century 8 24
19 45 Caslon O. 8. 8 24
20 45 Century Italic 8 24




Exercise Copyfitting 3

1. How many characters of 8-point Caslon O. 8. can be
put in 10 lines 13 picas wide?

2. How many lines 13 picas wide of 10-point Century
Bold will 875 characters make?

3. If the copy contains 429 characters, the space allotted
on the layout is 10 picas, and the layout is to be in Caslon O. 8.,
what is the length of the form if set in 10-point. What is the
length of a form if get in 10-point leaded?

4. What will be the length of a form of 8-point Bodoni
Bold set to 11 picas if there are 892 characters in the copy?

5. What will be the length of a line of 85 characters set
in 10-point Century Expanded.

Extra Problems

6. From the first paragraph starting the explanation of
Copyfitting on the page following this, determine the factor for
this size and kind of type.

7. How many pages of 30 lines each will 186,948 characters
makeif set in 10-point Century Expanded, leaded? The measure
is 24 picas.



COPYFITTING LAYOUTS

It is often necessary in making layouts to know how much
space a given amount of copy will occupy. From experience and -
measurements a good layout man can fairly accurately deter-
mine and plan the various parts of his layout as to the space
each will fill. Most of the systems of copyfitting are based on
what is called a character count method, that is, some one has
counted all the characters and spaces in an ordinary job and
determined how much space the job occupies. From this count
and calculation they have determined the average number of
characters per line pica. This average number of characters per
line pica is known as the factor for the particular size of type.
For example, in the following piece of copy set in 12-point
Cloister old style (Foundry) there are 296 characters and spaces
in 614 lines of 17 picas each. This makes 296 characters for 111
picas or 2.6 characters per line pica.

Nearly every system of copyfitting depends
to a large extent on a character count of the
copy. Practically every layour man has a partic-
ular system of his own which he has adapted by
experience to his own needs. This experience

1
rather than his charc makes his own system the
best one for his own use.

One may use this factor in detemining the number of picas
any number of characters set in 12-point Cloister will occupy.
For example, how long will a line of 90 characters be if it is set
in 12-point Cloister 0.8.? 90+ 2.6 =35 picas.

The following table gives a few of the kinds and sizes of
type with the average number of characters per line pica.

NUMBER 0OF CHARACTERS PER LINE Pica

TYPE* -p7. | 8-p1. | 10-PT.| 12-PT. 14-97.[18-?1‘.

Century Exp. 20A | 38 | 30| 25|22/ 19( 12
Caslon O.8. 337E 4B 184 | 2T | 28 | 2@ el b7

Caslon Bold 79J |
Bodont Buld 275)| |34 |28 (23 (17| 15| 12

Kabel Light 329 41 (33|29 |25 |21 |17
Kabel Bold 330 3831|2528 (21|17

Bodoni 175A ]
Century Bold 118J }{ 38 | 3.1 |27 | 22| 2.0 | 1.3
Cochan O.S. 61E | [




Following is the word ‘“Prose” set in Goudy Heavy
(Monotype 380} in I4-point. This line measures 3.9 picas, and
has a cap factor of .79, almost the same as 18-point Kennerley.

PROSE
AN AVERAGE LINE OF TYPE CHA 52

AN AVERAGE LINE OF TYPE CHAR

After the cap factor for the type is determined, one
multiplies the number of characters in the copy by this factor
to find out how many picas long the line will be. For example
how long will a line of 140 characters of 18-point Kennerley be,

Solution:

Average character width is .726 picas.
140 characters egual 140 X .726 =102 picas.

Following is a table giving the cap factor for a few
ordinary faces.

CAP FACTOR FoR A FEW ORDINARY FACES

6 l & 10 l 12 14 | 18 | 24 | 30 | 38

Caslon O.S. 337E| .37 | 46 | .57 L 69 | T4 | .89 |1.26 1.36 | 1.56

Bodoni Bold 275 |.412 | .489 .574' 697 | 760 | .975 | 1.26 (1.551|1.736

Goudy Heavy 294

i | 708 | 787 1!.032 ,2.10

Kennerley 268] { 718 .727’ 1.81 | L.66

Century 20 l 407 ’ 494 | 607 | 667 | .802 (1.012 1/1.639/1.949
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Example 1. If there are 896 characters in the copy to be
set in 8-point Century type how many picas would there be?
If the 896 characters were to be set in a measure of 10 picas,
how many lines would there be?

Solution:

896--3.0 (the factor for 8-point Century) =298.6
picas of type or one line 298.6 picas long. If we divide this into
lines 10 picas each there would be 298.6+ 10=29.86 lines or 30
lines.

Example 2. If you were going to set copy containing 950
characters in a measure of 12-picas in 10-point Bodoni Bold,
how many lines would there be?

Solution:
950+-2.3=413 picas
418+ 12=35 lines.

Example 3. Center a line of 29 characters of 18-point
Caslon O. 8. in a measure of 35 picas.

Solution:
29-+-1.5=19.8 picas
35 picas—19.3=15.T7 picas
15.7+2=7.9 picas on each side.

Then if one were making a layout of the above line he
would measure from the beginning 7.9 picas and start sketch-
ing in the letters which would run for the next 19.3 picas.
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