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Iutroductory Note.— Printing surfaces may in general be divided
into three classes :— }

(1) Etehed and engraved surfaces in which a drawing  or
manuseript is produced by lines which are ent below the general
surfuce of the plate. These lines are filled with ink and a damnped
sheet of puper laid on the face of the plate. The plate and paper
are then passed through a roller press in which a blanket is
interposed between the roller and the paper and forces the latter
into the depressions in the plate ;

(2) Lithographed surfaces, in which there is no apprecinhle
difference of plane, but the parts to receive the ink are areasy and
the parts to refuse it wet @ and

(%) Typographic surfaces, in which the printing surface is in
relicf and may be inked by means of an inking roller. In the
present Paper the anthor deals with those typographie surfaces
which are produced directly by movable type or indircetly by
means of movable matrices. The weoodent and the process block,
by which the former is now almost entirely superseded, do not
prasent  features of great mechanical interest, and do not fall
within the scope of the present Paper.

History of Typography. —The consideratinon of the evolution of
typeeasting  and composing machines from the earliest printed
works to the present day prescuts the pecnliar diflicnlty, thas
whereas the records of all other arts and trades are effcctod by
means of typography, yet the records of its own Progress  are
singularly deficient, and, for a trade of such antiquity, the data
available are most meagore,

In the carlicst printing, in the carly part of the 15th century
(apart irom that of the Chinese which we need not consider),
wood blocks were used for the whole of a page, and at a later stago

these were replaced by separate wood chaructors.  These proved

Nore—Dy request of the author, in the illustrations where DWW O LELl
views are shown they are placed in ihe position usually adopted in Continental

pcboieations,
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wealk, and the substitution of metal (lead and tin) was a natural
sequence. The type so made werc not very aeeurate, and could not
be seeured by locking up as at the prescent day. To enable them to
Lo handled when set up, the sbank was pierced with a hole and the
types threaded together with a thread or wire. As the individual
type required mueh hand work in their making the printer could
not earry a large stoek, and books were at first printed page by page,
the type being distributed after the requisite number of impressions
had been taken from each page.

The paper used in the early days of printing was hand made,
mueh tougher and better capable of adapting itself o the inequalities
of the printing surface than the highly-glazed, machine-made papers
of today. This old paper, owing to its power of adaptation to the
inequalities of the printing surface, is now much sought after by
artists for printing etehings. The hand-made paper of long fibre,
used damp and with an elastic back, gave an impression in which
the breadth of the actnal lines forming the face of the type was
widened, and was in fact a parallel to the actual face cut by the
punch eutter. This defect contributed in a rather marked degree
to legibility, as it tended to thicken the hair lines and thus render
more pronounced the difference between the less dissimilar letfers.
The highly-glazed papers of today, of short fibre, containing uch
sizing and mineral matter, are not adapted for printing from such
irregular surfaces ; their want of flexibility requires a hard and
true backing, and hence inereased aceuracy in the printing surface
to obtain a uniformly sharp impression. Modern calendered paper
has however rendered possible the reproduction of the admirable
process blocks with which the current high-class papers and
periodieals are illustrated. The depth of the grain in the process
block iz g0 small that the old papers could not be used effectively.

From the earliest days of printing to the present day the
thickness of paper used for ordinary book work, however, has kept
approximately between the same limits.
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1052 TYPECASTING AND COMPOSING MACHINELY. The, 1005,

Desouterios oF Tyee anp TyPEFrOUNDING.

Type.—The names for the various parts of a type will be seen by
reference to Fig. 1.

The term fuoce is also gencrally applied o any fount of type
when deseribing its features, e.g. broad-face, norrow-faee, cte.

The names of the various parts of the face and of the dimensions

may be scen by reference to Fig. 2.
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1. The Fee, 1. The line,

2 e counter. 2, Serif=

9. The neck or beanrd. 3. Main-stroke,
4. The =hoalder. 4. Hair-line.

5. The =tem or shanlk. A, Line-to-bacl,
i, The front. G, DBeard.

7. The haek. T, oSide wall®
S, The nicks, =, Body.

. The hecl-nick or groove. G, Setf.

Ly, The foet,
11. The pin-mark,

# This imension docs not appear to have had a name till recently, when it
was called thus in the watrices of the Wicks machine.
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The dimension 5 (I{ne-fo-hack) is the datum for all measurements of
a fonnd ® of type and the lower-ease m or eap. H are usually talien as the
standard, but the difference between the body size and this dimension
15 also frequently referred to asa dimension and ealled the beard.  In
actnally measuring type the dimension 5 is that which is measured.

The nick is in the front of the type in Enogland, America and
Groermany, but in France and Belgium it is at the back.

A supplementary nick iz cut, usually just below the shoulder, in
the small capitals 0o 8 v w x 2 to enable these charactors to be
distinguished from the lower case.  In old style the small capital 1
ig also so marked to enable it to be distinganished from the fizure 1.

The pin-mark only ocenrs in certain machine-made type.

The dimension from the foot to the face is called the fedgli-to-
poper 5 the standard for this is now in Eogland 0-918 inch.

Type Founding.—Type is generally cast from an alloy of tin,
antimony, and lead ; the proportions in which the various metals are
uscd vary between rather wide limits, of which the following may
be talken as examples :—

For eont. LMo cend,
Tl . . . . el BT
Antiwony . . . . . A= Siied
Tin . . . . . . 165 H
Totad. . S LR 100

In the carly days of type founding the metal was poured by hand

into the mould which was jerked upwards by the founder, so as to

ause the lignid to reach the matrix at the end of the mould, and =0
obtain a cast of the impression previously made by the punch.

Early in the 1Uth century a pump, partially immersed in the
metal pot, was substitoted, so that the metal was injected into the
monld under considerable pressure and the cast effected with greater
certainty and specd.

* ronounced fonf, amd so spelt in America.

T The U8, Patent of 3L TN Mann amd S Sturdevant of 7 Jan, 1831 shoows
a pump with o spring-propelled plunger, This appesrs to the anthor to forestall
both the Patent of Sir L. Bessemer, No. 73835, of 8 Marel: 1838, and the 7.2 Patent
of ). Bruce, jun., No. 632, of 17 March 1838, which cover a pump with spring-

propelled piston and an opening and closing mould. 4 a
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The gate through which the metal passes into the monld becomes
also filled with type-metal and forms a projecting fang which must be
broken from the type; the breakage leaves a ragged surface, parts of
which projeet beyond the feet and must be removed. In the ease of
type east in the simplest machines 1t is neeessary to set up the typoe
on a stick and to plane the heel-nick by hand, the removal of the fany
thus requiring three operations,

The face of the type is obtained from an impression, nsnally made
by a punch, in a picce of soft copper or bronze called a matriz. The
sides of the mould ave formed of steel, ground and lapped. As the
mould is opened and closed at each cast the surfaces must be so true
that the liquid type-metal will not flow between them under the
pressure at which it is injected into the mould, as otherwise a fin
wonld be formed on the type at the join of the mould.  The position
of the matrix relatively to the sides of the mould must be very
aceurately determined, so that the face may be cast in the proper
poeition on the shoulder.  This work requires skill of a high ovder
and is known as justifying. It is performed by casting a type from
the mould, and comparing it with a standard lower-case 1m and
correcting the matrix till the face of the trinl type agrees with the
standard for alinement, and oceupies its correct position on the
shounlder, go that the proper amount of side wall iz given on cach side.

In justifying and in punch-cutting it is necessary to remember
that type must not be made so as actually to be in alinement, or so
that the characters shall be of equal size, but they must be made
fo appear 80,

Probably not one reader in a thousand appreciates the degree to
which he is critieal on size and alinement of type; the ease with
which the oye detects want of alinement in two contignous lines,
uged by the engineer in the vernier for obtaining accuracy, here acts
conversely in requiring it. A difference of one or two thousandths
of an inch in alinement is readily apparent, and a difference of two
or three thousandths of an inch in the size of a character is casily
noticeable ; not only must the characters be of the correct size and
truly placed, but the proper proportions of thickness of stroke,
length of serif, ete., must be maintained throughout the fount.

Droits réservés au Cnam et a ses partenaires
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If the characters were made equal in their dimensions and true
they would appear unequal.  Fig. 3 shows the relative magnitude of
the errors which must be introduced in order to malke the characters
of nniform appearance.  Almost all the characters in a fount have
some peculiarity which must be retained it they are to appear
frue; e.g. the round sorts must be larger than the square zorts and
come below the line; the lower case t must not be vertical in the
main siroke, or it will appear to lean baclk; the dot must not be
placed centrally over the main stroke of the lower case i or it will

Fie. . i j

Alinenent of Type. 25 times Mall size, e

appear on one side, ote.

Founts of Type—2dA fonnd of type comprises all the characters
which oceur commonly in books and papers. A fairly complete
fount adapted to casting machines for ordinary purposes is given
in Table 1 (page 1036).

In addition fo these characters, spaces and guadraies (or quads)
must be provided for separating the words and spacing out the lines.
These usually have the following sef widths: hair space — 1 bady,

thin space = | body, middle space = ! hody, thick space = 1 body,

en quad 1 body,* em qunad = the body, two-em guad = 2 % body,

B

It mizht be inferred that these quads are of the same set as the noor m,
but this only eccurs under exeeptional cirenmstances.  Owing to modern
conilitions of noise in the printing works, and to mwale orders elear on the

telephone, these are better ealled “nut” and < muotton ™ quads respectively.
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Boman lower case .

Booman small enpitals

Loy eopitals B

Liommen fionres . .

I roe ticns .

Honan points

Tiommain aevents .

I'ceulines

Clommoercial sions=

Tialic lowor case .

Pislic eapitals .
Tialie ligures .
[ialic points .

Italic aecents

Taodal

ANTY COMPOSING MACHINERY.

TABLE 1.

Characiers,

a b oz oand weooe 4 61 {11

A to v oand &= o

A to X oand N OE X

TR | A TR TAR Tt 1101

e 4o 10 1o Wow e lJ
Prs o9

| £ % + — x =+

A oA o onnd N LI DN ER

234007800

I I B LR B A L L TE < E

Droits réservés au Cnam et a ses partenaires

Eraae-, 10,

o

[

s

Lo

L
a2

11t


http://www.cnam.fr/

Dieeee, 1005, TYPECASTING AND COMPOSING MACHINELRY. 10aT

three-em quad = 3 % boedy and four-em quad = 4 > body.  Inmost
cases where typecasting machines are concerned it is not Necessary
to consider the quads larger than the em, which are usually of softer
and cheaper motal and cast separately.

The “ heighi-to-paper ™ of gquads varies according to the purposc
for which they are intended, Where the type is to be printed from
direct the height-to-paper of quads is 0-75 ineh, but where
stereotypes ave to be taken the height-to-paper is 085 inch,

Uxrrs, Lisirs oF Acounracy, AND Sracise.

Unils.—In  order to appreciate fully the difficultics to be
contended with in typeeasting and composing machines, the degree
of acenracy required must be first considercd.

The unit for measurement in this country and in America is the
pica which is approximatcly one-sixth of an ineh: uutil quite
recently the size of the piea varied from 01678 inch to 0+ 16064 inel,
but now most founders are in agreement and {he size 0-16604 inch
adopted in America hns become standard.

The size of pica as made by the leading English type-founders
recently varied as follows *: —

Madier, Pica cms per font. Size of piea @ in,

Stveppedard size . . . T2-uy2 0= Lt
HI:_-I.-|H'D:'5L:-'I1 aml Blake . Td1425 . 0106638
Caslon . 71575 (0= 10
Figoing . . .. . T1-TO% G 16735
Siv Chias, tecd and =one TLGET - TG744
I Millor smed IRichared . TN A D

The pica is divided into twelve points (= 0-013837 in.). The
sizes of the various bodies are measured by points and are as
follows 1 —

* oNee Southward. * Modern Printing,” Vol T, po T of sog.
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TABLE 2. Body Sizes
|
N amne, | Fxample,

MACHINERY [y, 1is,

of Type.

holy.

Fnicls.

laed in [oints

r - v o - i
2dine Piea! . F‘ ])O e g 21 b 33200
o A o
I . ' These laroer
2-line Small Piea '] I \'I)['l}{';]ﬁt] | 23 ERIEE Y
. | slwis are
P }
s n I 4 R i s S
Paraeson . . . J_ Y l}et:;l"‘wtl}]% ! mainly used ME 027574
: ) - .
! for «display
. . r[‘- T -f‘ o | i
Cireat Primer® B I’#L{.U'I =11 ll;_’N i PUTPOSCE. Is | 024007
F 3 * . CpE L
2 line Lrevier+® . | _i_‘x'pl_‘ astime an 16 0-22130
- L ll| \
I T r i A1 - 1 Seotland for -
imelis s o 1 ; : R SR VA F Hr g
Engiish . . . Uypecasting an | TR f
v T ey cti1y or s . Parliamentory
Pica . . Typeeasting and ¢ i Reporte. R RS G
. S L - e .
| Typeeasting and co 1' l““tnl];f'r’i‘*‘ and : 11 015291
B - . wals. | 2
small Piea ®. | - . i Patent | - S o
Fypecasting and eom { specifieations, | 102 07 14a=0
( Typecasting and comp l TEKEI]:SE?}? and If L 0+ 15837
Long 'rimer=® . . | Proe. Inst. 1 01 | 013145
f J:l.']_:-t"l.'ﬂ..*-;tlll;!'_': anel COTM AWl Engz. 'l o ! dar Ll
B a3 i Typeeasting and compo i (182455
onrgras T . 1 Uwpecasting and eompost Times ™ leadevs, R RS B |
Brevier ! Typecasting and composi “*Tuneh.” 8 LR B LY
Minion Vypecasting amd composing s Times" v O OEiEG
Nonpareil Typecasting and composing ne Fngineering ™ ads. i - d=3ae

Apatoe . Typecastingg and composing mone Used in Amerien. G 007610
Buby . . . Typecnsting and comiposing mneh “ Times™ ads. St D070
Five Moint 5] (G
IPearl . . . . Typeensting aml compesing meehin “ Bradshaw.™ 15 O 0a7 s

! Prononnecd Pieeo. * Pronounced Prim’er.

' Pronounced Hre-veer’,

FPronounced Dar-joies'.

5 Propounced Non'parel,
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The relative importance of the various body-sizes may to some
extent be gauged by the following Table which shows how many
different faces of each body the Ameriean type-founders supply

aceording to their specimen book :—

Body. Frees. Buoudy. Iaces. Troudy. Faces. Fiondw. Faces, |
Bept. .1 G-pt. . 2T Sept .22 d2ph . 09
dept. . 2 T-pt. . 1 H-pt. . 28 i1 d-pt. . o
J-pt. . a0 Eept. L U8 I-pt. . 17 I 15-pt. . 1

ak-pt. L0 | |

From this Table it will appear that the even-point bodies are
most in demand.  Of these 183 faces 99 are modern and 84 old
style.

Much eonfusion and trouble has been cansed in the past through
want of adherence to a definite unit, and rome evidences of this
remain in the half-point sizes, e.g. small pica (1040, long primer (9%
and bourgeois (81) still in use in England. In America the point
gystem is now universally adopted. The French point system which
is of much carlier origin is described in Appendix T (page 1142).
(The eicero or “eorps 117 measures 0°1628 inch, and is therefore
nearly equal to the English pica. The French point is 0-01480

3T

inch, whereas the Tinglish point is 0-013857 inch.)

Limits of Accvracy.—The greater portion of printed matter is set
in type of the sizes comprised between english and ruby, and it
is gencrally with these aud the intermediate sizes that typecasting
and composing machines deal. A column of newspaper commonly
measures about 22 to 25 inches in height and is very usually set in
brevier or minion ; it will therefore contain from 200 to 250 lines.
The type must be snfficiently parallel in body to lock up in the forme.
A uniform error of one ten-thousandth of an inch in parallelism
would result in the end lines being inclined ecach over 0-01 inch
from the wvertical. Greater inclination would interfere with the
truth of impression and with safety in handling, therefore every
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TABLE

5.

e,

IHULE

Sef Widths of a Pica Fount (MoDERN) without Spaces and QQuads.

O-16604
135145
012455
- 11761
D1 1070

1057 R

O OS890

O-NDE302

O-07V610

U.
1}

07264
OGHT 3

Uharacters,

111\; A (E + — x —=— = e ((f' c];f: ' s
e WV A .

I M tH e Th g it AW I.F’ NX. 13
11 GNUN=m. 0 DUV Yy R B
ADROQRVYweid M REWw W 16

}
!

\
i
5
f
|
|
1
|

B l*' L rl' wew o a L& e |-
e Lrrz L b | =/
lmufr";‘uw( . .0

“-.1.11;41{11]111111]!“1 M|
g S NN T L AL e e A T d BT
o . . . ‘

v 'i':ll_}‘t'd\;]‘_ﬂ";Jr:]iiFH‘,}f}'i
REYS| A kpy IEbgEE Ll as
ST s S G S0 . |

ROZADBEOQRYVYD g gdddig,,,

| 0000 . . . . '| -

e c FLTPTZ& orvi?céboid|
NI . |- -

1|_'.L=.f’.i-~r:f-;rr:&rf 15H

ft .e YERER . i

il 0yl Jrinaa . 1 G

: _: ey 8
2751
Lensih w to @ = 1350 ems,

Lengih 1,000,000 fype = 77,630 inches = 467,000 ems.
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TABLE 4.

10041

Set Widths of a Pica Fount (oLD 8TYLE ) without Spaces and Quads.

O 172906

O 16604
O 15E07
G140
12107
O 114106

009310

i J‘*f} L=

008502
007264
006054
O 05150
D 0L]51

&S ey i i)

AOVYABCELOTQTVXYZ
cd L npurdiadiddoods; 44

e n” c? oL I i r-'! ff i
e

Characters, j_.g
E
WU (1T A Y 7
e = X = = -~ [
| I q;ﬂ m e (« Th 97 fh {1 E)| -
| e |
DG I\F\.{Ji}]x'\u L\'.:w.r.uf o1
| LN N R CF e W w . | -
|%CIU‘&‘::E.JI(‘IP{JJI'
| Y Cow o w . . . Y
1E L2 L= C/l 00,
| AL few (. N
ISbdghkn !J(lli\Hilﬂnt. 1i| 33
i : [ o
1
i
f1234567890%TE8]|/-1141 o
’ -11'- -|£. _" ] .\ _':\- .-' Vi _:Jl‘-;:l ?.'l' ,_"}_ I'(.‘.} ;J‘_ L"l.‘ (/J P ] (L8]
JCt_f;;]'ﬁ[{?g;‘r'.f.'f’fgitl(;{:ﬁ 19
j r HL"I ? 1« _/j o5& )y £ é i 05
| g0 g . ; . . ]. -
Figlyl v/ 1viidain. . 15
A i . . : S
270

Length o to 2 = 1209 cms.

Length Logoo00 iype = 77,300 inches — 465,600 ems
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endeavonr must be used to keep the body of the type nniform and the
product of every machine has to be continually checked.  This ean
readily be done in practice by means of an L gange, Fig. 4, measuring
about 2 inches but actually made to the caleulated length of the
type to be received.

The type are carefully cleancd from grease and small particles of
metal and then pressed firmly against the stop « with the fingers.
The finger nail is then passed over the flat surface b of the end of
the gange and the end of the line of type where a total difference of
one-thonsandth of an inch in the total body and of inequality in
parallelism can casily be felt.  Such a gange would measure 1-9924

Fia. 4.
Body Geauge for Type, 14 times Tull size.
N el et i i g
L’ ™ \\“\ 1\ ‘J\\ \<‘ \1"'\ R \"‘.-\ \\ ‘1_-\1 -."\-_\\
- i N "
cololeIsoRIioIololn &) |

P — — e = — — — IR FEEOE — = — — — — =l

inches for 12 piea, for 18 brevier or for 24 nonpareil; a gaunge
2-05340 inches would serve for 14 small pica or 258 ruby and also for
21 minion. In this connection it should be noted that the multiples
of the decimal sizes given in Table 2 (page 1038 do not agree exactly,
but thig gange should be 147 points in length. The variations in
approximate decimal sizes have proved a great stumbling block to
gsome founders who have first worked out the decimal approximation
for the body and then multiplied it thereby obtaining varying results,
whicl would be avoided entively by working from the pointas the unit.

In setting up tabular work it is necessary that the points,
figures, and fractions should all agree, so that the figurcs may fall
vertically under each other and the ecolumns be of equal width.  For
this reason the figures and two-figure fractions (1, |} ave almost

invariably made on the en-set; the diagonal and other fractions
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(1%, %, 21y on the em-gef; and those points used in tabular work,
c.. the full peint (which inverted becomes the decimal point), the
comma, the colon and the semi-eolon are usually placed on the same
sef as the widdle space, namely one-fourth of the body.® The same
cauge that is used for the body will serve for checking the sef of
these partienlar characters, but as a column of matter is seldom
more than four inches wide, a larger error is here admissible than
in the body size.

Spacing.—The width of a column of newspaper or a printed page
of a book generally lies between 14 and 40 ems. Where this is
ordinary reading matter each line will contain on the average from
7 to 10 words.  As the letters are not only unejgual in sef, and since
the widths of set generally bear no particular relation to the em (or
body), it follows that the spacing has to be done after the line has
been composed.  If the line (made up with thick spaces in hand
somposition) comes short orlong thespaces must be some or all removed
and replaced with others.t The spacing must therefore be obfained
by the use of the thin, middle and thick spaces forming 1, ] and L
of the body respectively.  Obviously the minimum error obtainable
with sach a system is the fraction given by the least common
multiple of these uged in combination, i.e. J; em. The line cannot
be made longer than the allowed width, therefore the amount of
admissible error based on practical experience may be taken at
e, and it is probable that it frequently amounts to 1, em. This
in piea becomes about ! inch and in nonpareil about ! inch.

The problem of spacing is one of the most serious difficulties met

#* Some founders place these points on the fhiel space sef (or } body), but
with this arrangement spreing is more difficuld, as the colwnmn ean only be made
oomultiple of the en or om by adding two tleicl: spaces, whereas with the points
on the wdddle space the addition of o single gdddle space will bring the column
to a multiple of the en.

+ The hair space is not used for this purpose, but only for spacing out
between the characters of words where a very narrow column of matter runs
alongside o block or table, and occasionally its use is allowed to obviate

over-runuing where aguthor’s corrcetiong occeur.
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TABLE 5.

Self-Spacivg Type.

=t Chinrne bers, Mol

w ||L||]l‘3,' LSS TT ril]u-t . . . . . . 1
B -|n_|l]:.' WMWoOUTS {.l'{ I!If Wo ok . . . . =

Lol yenopuad e 10D TD I MO XN W oG L W 3
denly ) Fo— I *,- o2 1l 3 Tw e NN _'\.,'} -

Y

wamoe A DB DTEFGNO IO RT VY &
Shody O o owow w0 0 02 D F P GON al
| O QRT UV Y& S o b _ .

A LFCITL SXapenErcLyxorgh
c boda o TUV XY & 3 :a‘J o (leader |1-n1ln.-:: 13 \
: ol 467000 LS Aol dgl boweapyg 20
l Mooy F i 2324507 590 0000000 |J1‘
OO il nn i [1' 0o €0 00 cf (0 J5 0 fr €0 00 6 0 0 i f_:,r_

(R_hh:_mll quada bd e h knop gnvxy I'[')

yen-gquadd e v st e =z Y00 T T8 4
i IS |'_-'l,||";' sl z9y ]." [RNE o o RN

[N

1:[_?{!:9.'

Victoectn space ©1 g 10 e Sl

T g iar [y
o KW PR Fonoa
- R A A . . . . . <

kX -I-ru]:_.' Iair space . . . . . . 1
Total . Spaces and quads, 6. Characters, 275 . . 2=l
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with in composing machinery ; it is here called liie-justificalion
throughout, but is known to printers by the unfortunate term
“justifieation ” which is used elsewhere throughont this Paper for
those manufacturing operations which are also so ealled. Various
attempts have been made to effect the spacing more readily than by
the ernde trial and error method just mentioned. Tt is, however, by
o means a simple problem. Tf all letiers were equal in sef (as in
the case of most typewriter faces), there would be & variable number
from 0 to 8 spaces * to be added and inserted with those already in
he line. These spaces would generally malke large, irregular, and
unsightly white gaps over the page. The nearest approach to
accurate spacing of type is afforded by the American so-called self-
spacing type invented by Denton. In this all characters are made on
set widths each multiples of one sixth of the body, so that any
combination ean be made up to a multiple of the em by the addition
of some of the self-spacing spaces which are also equal multiples
of the sixth of the body.

The provision of so small a number of sef sizes results in the
production of characters which do not conform to those ordinarily in
use sufficiently closely to secure the general adoption of the system,
and the difficulty, which will be apparent in comparing Table 5 with
Tables 3 and 4 (pages 1040-1041) becomes even more marked with
the italic sorts.

Keruned Type and Italics.—Some of the italic sorts (and, in the
early type cast in the hand-mould, sometimes the roman lower-case
fand j) project beyond the sides of the body, Fig. 5 (page 1046) 5 these
are known as kerned characters.  The projecting kern requires to be
dressed by hand so as to clear the shoulder of the adjacent sort ; in
early printing some of the characters kerned above or below the
body, and this was liable to cause fonling where an ascending or a

* Taking a line ending in the longest indivisible word known to the autlor
in English, © strength,” there are 8 letters, and if this comes at the end of the
line and proves one letter too long there are still 8 spavees to deal with since one
Bpace precedes the last word.
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descending kern in one line came immediately under a deseending or
over an ascending letter in the next line. In modern type, kerning
above and below the body is rare; the only notahle exceptions are
accented eapitals,—the use of which is now being abandoned by the
French * —and the very ingenions two-line letter for commoencing

Fruo. o
I ermed Ti,l}].'-! :
Perapective Ve,

About 24 times fall size,

advertisements infroduced by the Linotype Co., which is further
described below.

Clharactors kerned in sef are however still common in the case of
many of the best book founts; they present a serions difficulty to

* The French have for many years abandoned the grave sccent on A while
retaining it in the lower case. “A Parig il fai=zait beauw, & Lowdres un
broaillard.””

In the headlines of the French newspapers, while the aeceend is now almost
universally omitted on A, one finds aceents gomctimes on other characters: ot
the influence of the composing maehine is to be scen in the gradual abandonment
of aecented capitals, which is now in progress.

For cxample: WANGLETERRE RIS MUSE LI SYSRTEME METRIQUE

..ear la plus grande partie dun eommerce extérionr brifannigque interesse

des pays qui n'ont pas le systtme mitrique. . . . Le Matin 23 Mor 1907,
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most typecasting and  composing machines. Where the type is
clected throueh the length of the mould, as in the Wicks machine,
they canmot be produced.

In any case the weakness of the kern renders snch italic type
casily damaged in distributing and eomposing, and it is probably
only a matter of time for the kern to be abandoned, except in the
case of the highest elasses of printing and in artistic work where

appearance iz the most linportant factor

&

Fxample of kerning italic :—

The -'_'l,ni-*r'.!'g"ru.' |'Jl,-".":'n".l‘.'.i.-'rlr ciedie fl.l,l'ffr_.‘ r:fﬁ.’-"d‘ -"rn'_l_.l'Ji‘E-".rt.J'lu"_-'ln'.
Fxample of nou-kerning italie :

e cjection of won-Levned flalic Lype offers no difficulfy.

The prineipal difficulty in desigving o von-kerning italie lies in
the ascending and descending sorts and particularly in the letters
Fand §; theso have to be somewhat modified from the more familiar
shape.  Whereas the slope of the italie main strokes in the kerning
type will be found frequently to be as mueh as 1 in 3, it is nocessary
to reduce it to abont 1 in 5 in designing a non-kerning fount, and
Lin 4 is abont the maximum slope permissible.  With this the £
requires to be considerably distorted and shows excess of side wall

and conscquent space between it and the adjacent characters,

Tyrw Facns, Senies, Provortions, avp WeicHr.

Varicty of Fuaces—Type faces may be divided into three main
groups so far as they concern the maker of typecasting and composing
machines,

{a) Old style faces. EBExample :

Notice the short serifs and the ample
fillet connectine each to the main stroke.
These features tend to durability as well
as to lecibility. 12 34567 8 g o.

O] Seyvie Pica (Miller & Richard),
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(1) Modern faces. Example:—

Note how thin are the hair lines, how
long are the serifs, and how small the fillet
connecting cach to the maim =troke.  Wear
tukes place more rapidly, and legibilityv is
sacrificed, 1234567 8290

Modern Pica (Miiler & Richard).
(v) Paney faces.  Example -—

Qur eyesight is one of our most
precious assets, and the designer of type
should therefore consider legibility as of
greater importance than artistic eifect.

Blackiviars Pica { Wicks Tvpe Foundr i3

The fuces may be extended or condensed, and the strokes mav b
fut or lean. The faces nsed for the greater part of the printed
matter of the day are cither old style, or modern, or fullow the
leading featnres of vme or the other very closcly,

(a) The old style face has thick hair lines and a large radius
connecting the serif with the muain stroke.  These features render it
more legible and durable. On the other hand the old style figures
arce irregnlar, amd owing to the smallness of some sorts their
legibility is no greater than that of the modern fionres. Moreover,
the fact that they comprise ascenders, descenders and small sorts
makes them unsuitable for most seientific works.  Old style founts
are therefore frequently ordered with modern figures.

(b) The wmodern jfuce is very largely used; the defect from
which it soffers has arisen from the endeavour to obtain o more
highly finished outlive without regard to the ultimate objeet in view.
Thicker hair lives and a larger radius conneeting the serif and main
stroke increase both the elearncss and the durability of the type,
amd a fuce produced with these features is very snitable for most

newspapers, periodicals, magazines, text books and novels,*

* mee I L. D Vinee,  * Plain Printing Types™ ; De Vinne not only draws
attention to the requisites for legibility but has himsclf produced some of the
best examples of casily-readable type faces.
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() Faney yoves —~There are so many varicties of faney faces and
they ditfer so widely that they ravely come into guestion under
conditions which permit of their production in large guantity.
These thces are used chicily for advertisements, eirenlars, bill-heads

and titline

where any particular fount oceurs nsually in sneh small
quantity that hand composition is the only eficetive method of
sctting,  Probably less than 10 per cent. of all printed matter is
sof in faney faces.

The laree amount of time spent by nearly all persons in reading
makes the guestion of elearness of type one of enormons importanee,
thougl it has hitherto passed almost unnoticed. It is gnite as
NCCeSsaTy that the characters shounld be }‘r]uftl]j-' disstmilar in form
and appearance as that a body should be used of the maximum size
which the nature of the work will permit.

At present there is no aniformity in the sef widths of the various
fuces, but it should be possible to eover all requirements by the
ailoption of the strengthened modern face in three widths, viz, :
extended, standard, and eondensed, ench bearing a definite ratio to
the other. The only convenient unit for ganging whether type is
extended, standard, or condensed, 12 by the moeasure of the alphabet
A=z ) in ems*  In making such comparison, however, it must be
noted that it is ouly possible to compare founts of tho same body
amd style by this measore.

Serics—Fonnts of different bodies but of faces made to appear
similar are said to form a series. A fount of smaller Lody generally
has a greater number of cms to the alphabet than o larger body of
the same series.

It has been the enstom of type-founders to have the punches cut
s0 that the size of the small sorts is proportionately larger as the
body diminishes, the length of the ascending and descending
characters being correspondingly altered.¥ This may be explained by

* By em is meant the em quald. The total aggregate set of the alphabet is
consequently expregsed ns o multiple of the body,

+ See measurements of series o type (page 10850,
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reference to Tables 6 and 7 (pp. 1052 to 10555, Tt will be seen that
nearly all the vowels and most of the more frequently occurring
consonants are small sorts, and this is not only the case in English
but also in the languages of the other countries in which
typefounding  has been  longest established (France, Ameriea,
Germany).  In the English language in 10,000 lower-easc characters
there are on the average 5350 small sorts and 40 ascending and
descending characters, but only 3510 ascenders, and 620 descendoers.
It is the influence of the greater number of the small sorts and the
adoption of as large a size as possible for the small sorts, in order to
obtain legibility, which is responsible for this change of shape as
the size of the face is reduced and for the descenders being more

shortenoid in lrrnpurtinu than the ascenders.

Series of Type Faces—Owing to the enlargement of the small sorts
and to the faet that the hair line is the minimum width of line which
will gi‘rﬁ_} i gtmﬂ iI‘J'I1\\I'f_1ti:':'~ii~1‘[!,'ﬁ'E it is not _'[J:I}'_:..‘-_:iln-]:: to nse the |-.:111'_|1(_!1}"r}}'.'1r.-‘>';-_\'|-
for a large range of reduction, but, in order that the type may appear
similar, other formers must be provided of the proper proportions,
It will be found in practice that the same formers can be used for
pica, small pica, and long primer ; a second set is reguired for
bourgeois, brevier, and minion ; and a third set for nonpareil and
ruby.

The set widths of the second set of formers will be from 8 to 10
per cent. greater than those of the first, and the scf widihs of the
third set from 16 to 20 per cent. greater than those of the first.

The relative appearance of the characters of the three sets of
formers is shown in Fig. 6.

The a—% length for a standard face in pica is about 12-5 to

5 ems,f in brevier about 133 to 14] ems, and in nonpareil about
15 to 153 cms.

= The minimum width nsually permissible for the hair-line in modern faces
ig G002 ineh.

+ See deseription of punch entting machine (page 1053

+ Owing to different charneters being affected by differences in set, 13 cms

old style will average nearly the same length as 12°5 ems modern. (See foot of
Tables 5 and 4, pages 1040-1041.)
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| N CE
Type Series.
12 poimt (Picna] 7 times fdd size
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r.]-..‘.‘\.]...;].-l'-‘n |1'L\I |:_:|"|'r.'.r|f|'.-'--'-!|'{lr Fhad .l.'.--,|'i|I er:r;J'Jj.

Bl of 1,000,000 type, coclusive of spaces and queds. (Lagland. )
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LA of 1,000,000 type, exclasive of spaces and quads.
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Proporiions i which Type iz Usially Supplicd.

Gill of Fount.®——"U'ype 1s nsually supplied according to o scheme
which determines the proportion each character bears to the whole.
In some eases the order is for a certain total weight of type anid this
ie translated by the type-founder into o bill of 80 many ems. In this
case it is the lower ease m which ie taleen as the standard of demand
anrd the bill is for 3,000 or 5,000, ete., m’s; for this reason the lower-
eage m is placed first in the bill.  The spaces and quads are usnaliy
reckoneld separately from the characters.  For many of the problems
which arise, in the design of typecasting and composing machinery,
it is necessary to consider the total number.

The anthor has ealenlated Tables 6 and 7 which show the
number of each c¢haracter in o million type in the two eases ecaclusive
of and inclusive of spaces and quads up to the em gnad.  Althongh
these proportions are followed very closely in making wp an order.
the trade recognise the possibility of irregularity in the demand ;
for example dircetories and voters' lists will rvequire an abnormally
large supply of capitals and small eavitals, while alianacs and somo

seientific works require an cxcessive gquantity of figures. T

L

MacHives axp Procpsses KMproveb rol PrODUCING PUNCIES,

A arnicrs, AND Moonps.

Puneh-Cutting.— In the process of eutting o punch by Liand the
end of a piece of steel abont 9 inches long and | ineh square (in the
ense of piea and smaller bodies) is filed up sgnare to two al jacent
fuces which have been squarved up. This fuce is gronud froe onoan
0il stone Ly means of the ctone-fucer of hardened steel shown an

Fig 7(page 10568). The character is then marked out on thefuceof the

* lonown in Americn as ooscfieine

+ It happens, however, that priuters oo asionally require abnoern al quentitics
of some porticular character, of eapitals, of snall enpitils ool figur. s, Iy the
custum of the trade the printer is entitlod to Lo suppiicd with “oeorts ' oar the
gnne tate as poid tor the fount, previded these are wrdeeod within three wonths

af ihe dole the fount is supplied.
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TABLE

Approximate Weight of 1,000,000 Type in Ib, Eeclusive of Spaces and Qeads.
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The stepped eolumns between the leavy Tines shinw 1y pe which wonld appear in serics,
In this Table due allowanee has been msele for the eomanercial sizne, fzrmres aml points
remaining eonstant in =ef width.
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punch with o seriber and the counters struck in by means of
“ gounter punches” used by hand with a bammer. The punch is
kept true on the face by oeeasionally rubbing on the oil stone in the
stone-facer and the sides are trimmed off with gravers and engraving
tools.  The production of the work requires the continued use of a
magnifying eyeglass combined with the artistic ability to produee
the correct eurves and the acenracy to obtain the result to 00003 inch,
There are not many good punch-cutters * and it can be easily
understood that a punch-cntter eapable of working to this degreo of

accuracy earns about £4 to £6 per weck., Moreover the amount of

|5 TER —
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worl finished by this metliod is not large and the punches of a fonnt
so ent by hand will be found to have cost on the avernge from 12«
to 155 each ; to the engincer who has purchased a small comyplete
alphabet of 27 punches with a sct of 3 figures for Js or Gs, this
cost, without further explanation, will appear absurd.  As the
encgraving of the punch is procecdod with, the face is smoked and
an impression taken on a piece of fine-surface paper alongside
an impression similarly taken from  the eorresponding  standard
character, the H, o, m, or p, according to the character which is

being eut.  The smokes are examined with the magnificr and the

# Anthony Bessemer, the father of Sir Henry Besscmer, eut o numnber of
faees for Messrs, Coslon, and subscquently engaged in typefounding himselll

See Life of =ir Henry Bessemer, po G
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worle continued till the result agrees to the desired cxtent. Since
the punch is the first stage in the process and from it a matrix must
be obtained in which again the type is east, the problem is one of
cumulative error.  In the ecase of the punch, the very thin film
of deposited ecarbon forming the smoke enables a higher degree of
accuracy to be obtaived than prevails with the inked impression made
from the type.  The hand-cut puneh when finished has a long taper
Lineh to 3 ineh in length and the bevels of the actual strike arve
seldom eonstant in slope.  Moreover the face does not occupy a
definite position with regard to the sides of the shank., Owing to
the great expense of euntting punches by hand, the hand-cut punches
for the vowels and the i are usually ground away flat on the back to
enable them to be nsed in conjunction with separate punches for the
accents, This first stop towards economy in punches gives very
unsatisfactory results,

Stril:ing.—Matrices are now usually struek in a press. The
punch is forced into the soft matrix metal which must be of sueh
quality that 1t will readily flow. It 1s quite possible to obtain metal
which will take the impression to the required depth withont
injuring the punch and yet will not flow sufficiently freely under the
pressure to fill the eounter as shown in Fig. 8 (page 1058).

Owing to the unsymmetrical form of the character the pressure
applied in striking causes the punch to spring, and this is partieularly
the case with the hand-cut punch which has the long taper portion
unsupported.  In the ecase of the accented sorts this difliculty is
inereased and the two parts of the puneh tend to separate, to give
unequal depths and an irregularity which is inadmissible. This
leads to inereased cost in ﬂn{ihh];_{ the matrices, and as most
typecasting machines use matrices i gquantity, it is necessary to
obtain cheaper, more accurate and readily interchangeable punches.

Punch - Culting Machine.

The Benton-Waldo punch-entti ngo
machine is of American invention and an adaptation of the pantograph.
Instead of the model and its reduction being in one plane, the punch
is arranged vertically over the model or former.  The machine, Fige. 9,
consiste of a wvertical frame 1 which earries the table 2 on which

Droits réservés au Cnam et a ses partenaires



http://www.cnam.fr/

1OG0 TYPECASTING AND COMPOSING MACHINERY. DeEc. 1H08,

the forwers are secured.  The frame 1= also Htted with o slide 3 in
which the watchmaker’s Iathehead 4 can be placed in position.,
several of these hewlds are required for cach machine, and they must
be made interchangeable so that the axes of the milling, the ronghing,
and the finishing cutters all agree within the permissible errov.  Af
the top of the framce is fixed the top gimbal plate 5 in which s
pivoted the onter gimbal ring G At right angles to the fixed axis
of the onter gimbal ring and in a plane passing throngh that axis
are the eentres of the inner gimbal ring 7 to which the fonr slide-
roas 8 are securad.  These slide-rods are ground trne and parallel
and are a sliding fit in the lower outer gimbal ring 9, the holes in
which are fitted with bushes lapped trone. The lower inner shmbal
ring 10 is pivoted to the onter gimbal ring and also to the shiding
hend 11, the axes of the centres being parallel to those of the upper
gimbal ring.  T'he sliding head is fitted with large flanges above
and below the adjustable slide frame 12, the sorfaces belvg gronnd
truoe and parallel.  The slide frame has large vertical bearing
surfaces on the =ides of the frame, and can be rigidly clamped at any
desired height, The height is usually determined by bringing the
frame down on a gange 13 of the requisite size placed on the
stop 14. The four slide-rads 5 are rigidly connected at their lower
pnds to the follower head 15, to which 1s secured the follower stem
15a.,  The upper part of the follower head is cup shaped ; it catelies
the shavings which fall from the tools and so keeps the fiovmer 18
clear. The lower end of the follower stem is bored np with an axial
hole in which slides the follower carrier 16 ; a spring 16a keeps the
follower earrier pressed down on the former 18, The end of the
follower carrier below the button fits into the holes in the larger
followers 17, Fig. 10, of which there are some twenty ranging from
3 inches to 013 inch in diameter, the end of the follower carricr is
0-10 inch in diameter, and some ten followers 1Ta of smaller
diameter fit inside the axial hole in the follower carrier which then
compresses the spring 16a to a grester extent. The sliding of the
follower carrier in the follower stem ensures exact proportionate
movement of the punch when the axis of the follower head is inclined
to the vertieal.
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The sliding head, Fie. 11, is bored and lapped axially with the
lower gimbals, and the chuek of harvdened steel 19 fits in this hole ;
it is provented from rotating by a gronnd and lapped feather fitting
withont shake.  On each side of the chuck are distance pillars 20
shonlderel at the top ends to reccive the bridge piece 21 earrving
the chuek setting-sevew.  The chuek sctting-serew is fitted with a

divided wheel graduated to correspond to b thonsandth of an inch of

Friz. 11.
Fredai! n'-_.:" .‘\'-r.a--f.r'_u{jl TFeordd coped iseel .I'"r'!.r, H {_'.lr:"- wferat= 1Kl _-II'EF.'}!;.'J-"'_:I. Hlalf size-

|
|
1
\
s
.
i

= i F S R R A
: S ALY £ & A

depth ; the divisions are figured on the top and milled in the edge as
nicls by which a spring Jateh locks the wheel to the bridge. Thus
the chuck ean be instantly removed, the puneh inspected and
accurately replaced as the work proceeds.  Owing to the high degree
of accuracy required, these machines cost some LS00 cach a few
vears ago ; the author recently found however that it was possible
to rednece this to about one-third of that sum while obtaining the
same degree of accnracy,

The milling cotter used in punch-cutling is shown in Fig, 12
it is parallel and about 0-06 inch in diameter. The other entters
used are the roughing and finishing eutters.  These are of peculiar
shape, the four faces being eylindrical ; the eutting edges which are
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Fra. 13,
Fonghing Cor Chisel) Tool for Punel-Cutiing Mockine { Benfon- Walida)
20 fimes full size.
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1066 TYPECASTING AND COMPOSING MACHINERY. Frpne-, 10,

formed by the intersection of each pair of eylinlrical surfaces are
vherefore elliptical.  In the roughing eutter whiclh has a small ehisel
edge, Fig. 13 (pag: 1064), two of the opposite eylindrieal faces hinve
their axes in a different plane to the other pair. In the finishing
cutter the axes are all in one plane and a pointed symmetriedl entrer
results, Fig. 14. To obtain the entting edges aceurately true to
position, a hardened stecl rocker plate is used in conjancetion with an
oilstone slip.  The rocker plate is seenred against its upper sarface
in the rocker frame, Fig. 15 (page 1055), so as to admit of repeated
regrinding to flatness.  The oilstone slip is moved to and fro on the
hardened steel surface which is ent away to elear the entter.  Both
the rocker and the lathe heads fit interchanoeably on o watelinalkor's
Inthe bed. The heads arc divided in four divisions, so that each face
of the tool ean be bronght uppermost, and while the oilstone is
applied the elevating serew is worked up and down by one finger of
the operator, so that the plane of the oilstone is snceessively
tangential to each portion of the eylindrical surfuce which forms the
face of the eutter.  To oblain the ehizel tuce of the rongshing cutter,
the position of the lathe head relutively to the rocker is varied
slightly for two of the opposite faces by iuserting a thin distance-
piece between the head and the stop on the rocker.

The punch is eut in the following manner. Pieces of steel arc
cut off to a given length, annealed and ground true and square on two
adjacent sides and on the end. To save work on the punch-cutiiag
machine the ends of the blanks are rough milled to certain simple
forms, according to the body of the fount worked o, The punch is
held in the chuck against these truc fuces of the stem by the
pressure of two grubserews, and then iz rubbed down true on
an oilstone, the chuck acting as the stone facer deseribed aliove.
The first operation in the punch-cutting machive after seiting it to
the proper reduction ratio for the fount is to mill round the outline
to the depth of sirike desircd: a follower is uscd of the Proper
diameter to prevent the mill cutting away any of the beard. For
this operation the parallel end-mill is used.

The roughing cutter iz next used, and two or three cuts
taken round the periphery of the punch, therchy finishing the beard
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next to the shonlder.  The depth of eut is then reduced and o
smaller follower used, the depth (eorresponding to each diameter of
follovwer being obtained {rom a table which is prepared for each
bhody ; thus a series of approximations are made to the plane face of
the heard, Fig, 12 (page 1063),  Some twenty-two cuts in all must be
tiken ronud the ontside of the eharacter, and some of these also inside
the counter: the finishing eatter is used at the end of the process
in order to obtain the ontline at thoe surface of the punch., Fig. 12
shows the path of the point of the entter at five ditferent depths.
Tl punch must be examined under the microscope to see that no
error lins been made in the entting., The net Iabour up to this stace
costs about 2s. per punch.,  The next operations ars hardening and
tempering,  These do not appreciably distort the eharacter iteelf,
but they introducs crrors of three kinds into the puneh, and these
prevent it being held perfectly frue in the steiking press. The face
becomes out of square to each of the originally true sides, and the
Iine is no longer square to these faces,  To justify the punch the
aunthor, with the assistance of AMr. (. Colebrook, of the Wicks Co.,
designed a small viee swung on gimbals, the two movements of
inclination being  each operated by a separate micrometer screw.
Touse this the errors of the punch are measured on two adjustable
squares, in cach of which the face of the puneh is set true by a
mivrometer serew wiving identieal readings for the same angles as
those operating the viee adjustments respectively.  The swing vice
is secured to the table of an ordinary surface grinding machine, and
one side of the stem of the puneh is ground true to the face. The
vext side is similarly treated, and the depth of cut taken so arranged
as to jus=tify the eharvacter in respect to these two sides. The
trucing up of the remaining two sides to size then requires no

ground up together on a

special  skill, a bateh of puneches Leing g
magnetic chnelk.

The joruiers are scenred in place on the table of the machine by a
paiv of folding wedpges.  They are justified on the two sides which
correspond  to the truned sides of the punch blank, so that the
character which rises about ', inch above the base of the former

cectpies the desired position in respect to these edges.  The bagse of
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the former is about ;% inch thick. In the case of accented sorts the
upper part of the former is ent away to veceive the aceent former,
so that the number of forwmers required ean he kept a minimum.
Special accents are required for the i owing to its small sef, and a
blank piece of equal size for the production of the non-accented
sorts.  With the exception of the i the acecents ecan be made
interchangeable.

A few of the formers, such as the mathematical signs, can Lo
conveniently made on ordinary machines ont of two thicknesses of
metal riveted togethber, but for the majority a different method is
usually employed.

A drawing of the character is made about five times the size of
the former required. The edges of the former are shown on this
drawing to scale and in their proper position. The drawing is then
tastened on the table of a pantograph under the tracing pin.  The
marking head of the pantograph js fitted with a plain ceylindrieal
tool. The ratio of the pin diameter to the tool diameter is the
same as the ratio of the pantograph. Tt is essential that there
should be no backlash in the pantograph, and that it should be
extremely rigid, The author with Mr. Colebrook desicned a
pantograph which has given very satisfactory results. The frame
wag made of bieyele tubing with steel single and double joints
brazed in, the centres being all made adjnstable donble eones like
lathe eentres.

The formers are produced by electrotyping in the fillowing
manner. Type-metal plates of equal and uniform thickness are
coated with a wax composition which is shaved off on a machine to
the thickness of the raised portion of the letter. The pantograph tool
is lowered so as to pierce the wax and pushes its way through it, the
first trucks being kept a small distance away from the finished line.
After the character has been ronghed out the wax surface is rubbed
true by going round with the outside of the tracer pin tonching the
line on the drawing. The burr on the wax is dressed off on the
shaving machine ; the wax is examined and any holes stopped. The
whole is then blackleaded and electrolytically coated with copper to
a thickness of about 0-03 inch. The shell is removed by warming
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the wax, the rongh edges are trimmed, it is then tinned inside and
filled with lead. The filled forawess arce milled off on the back to
thickness, and squarcd up on the justified edges so that the character
i truly in place in respeet to these edges.

The * hand ™ and size of the character as compared to pica body
varics through these and the following operations thus :—

Oy Denwinge . . . dmwvertod L : . C T fhmes foll sime.
2 Woax temldd tor Jurneer . inwvertsd, bob reduesd to l= .. . LF
o) BElcetrotyped fermer .ereed . . . . | B .

by Puneh . . . . inverted . . . nnturnd size,

(o Matrix . . . . erect

6y Type . . . Invertod

{73 rintinge . Lreet

In the easc of newspapers and many boolis two more reversals
oceur, a mould in flong (which somewhat resembles papier michd )
being taken from the type and a stereotype cast from this.

Miatrices { Figs. 16 to 21, page 1070).—1In eonsequence of the care
cxpended on the punch, the actual inepression made in the matrix when
the punch is struck is practically as aceurate as the punch when the
mass of the mwatris metal is large, but in some eases the metal in the
centre of the strike riges under the action of the internal stresses caused
by striking, with the result that the character cast in it is hollow in
the face. Such diffienlty may be dealt with successfully by drilling
i hole transversely in the matrix blank below the eontre of the strike
asz shown in Fig. 18, The form of the matrices varies greatly with
the machine in which they are nsed ; the simplest form {generally of
copper) is that shown in Fig. 14, and is used in the simple typecasting
machine for casting one character at a time. 'The matrix for the

Wicks machine is struck in the end of a long stem of brass which

* In the cnse of pearl the reduetion in the punch-cuiting machine is about
one fortv-fittlh,
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is machined on its =ides, i, 17, The Lanston Monotype matrix,
Fig, 14, is struck in the end of a small square block of bronze. The
Linotype matrix is strock in the edge of a sheet hrass stamping,
Iig. 20, The Monoline machine uses o compound matrix having
several strikes on one bronze bar, Fig. 11, and the Stringertype
matrix is struck on the fint =ide of o brass hT:l]l'.-]ri!lg_‘;._ ]'1'[:_". 21.

i, 2.

Mivroiweter Measurer for Penclies and r!l'.'ffl"'
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Justifying.

The operation of fitting or machining the surronnding
metal so that the face of the strilke, which is at the bottom of the
depression in the matrix, is sceurately placed in respect to the
exterior is known as justifying. The matrix is tested by taking a
trial east, comparing this with a standard letter, nsually the lower
case m, and measuring it with various appliances. A needle point
micrometer, Fie. 22 (page 1070), is used for the depth and a bevelled
: ’ o == = A
edge micrometer, Fig, 23, is used for measurmg the face. Squares are
used for testing the face, the type being sighted against the light in
two directions at richt angles to ench other.  In the case of the simple
matrix shown in Fig. 16 the trial and error method suffices, but in the
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Wicks matrix a number of milling operations are necessary. The
trial type must be measured, and the matrix stem bent and twisted to
bring the strike troe for squareness of face and line.  Cuts are then
talken off the sides of the matrix and off the base; trial type are
again taken, and the matrix further corrected if fonnd necessary ;
finishing euts are taken, and last the matrices are gang-milled
to length and end-milled to body. With hand-cot punches some
twenty-three operations were necessary ; with machine-cut punches
the number was reduced to about seventeen ; the various operations
are shown in Fig. 24, The work of justifying is very highly
skilled, o good justifier earning L3 105 to £d per weelk; it is
therefore of great importance to rednce this work to a minimnm.  The
reduction in nnmber of operations was largely cffected by rigidly
holding the punch close to the face, by rigidly holding the matrix
close up to the strike, by supporting the metal on all sides, and
by nceurately setting the punch in position before striking, The
saving in justification was effeeted by elimination of some of the
earlier roughing operations.

In the ease of matrices which are required in large quantities for
matrix composing machines, the adjustment of the striking pross
must be made by the justifier, and when set the product eontrolled
from time to time. The larger the number of matrices to be strock
and justified, the more important it is that the punches be themselves
accurately justified and accurately set in the press. In the carlicr
matrices made ior the Wiecks machine the anthor used a light,
overhung striking press weighing only some 100 Ib.; for the later
matrices made in quantity, a press with symmetrical slides and a
central plunger was used weighing sowe S0 cwt, the extra rigidity
contributing greatly to saving in justifying.

Depth of Strike.—The depth of strike in ordinary matrices is
usually 0045 to 0-050 inch. It is, however, less in the matrices
of several of the casting and composing machines : 1t attains its
minimum 002 inch in the Linotype and Monoline.

Engraving Matrices—A method of manufaeturing matrices has

been iutroduced in the last few years, in which the operation is
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performed by a small high-specd eutter carried on a pantograph ; a
Jornier is used and the process is the converse of that emmployved on

the punch-catting machine,

The Dallow  Fugraving Machine for Matrices.—The problem of
engraving the matrix is much simpler than that of entting puncles.
The character ean be cut out of metal plate like a steneil and then
sceured by riveting or finning to the backing.,  The follower may be
of constant diameter, but mnst be sufficiently small to allow it to
follow the outline in the hair lines,  The shape of the entter can Lo
that obtained by erinding a small amount off two of the opposite
faces of o square pyramid, =o that these faces meet in a line, the
Length of which 1s in the same ratio to the follower as the reduction
ratio on which the machine is to work, The depth of ent is constant,
the flat surface of the main stroke being obtained by traversing ten
or more times to and fro over the length. The complex settings of
the Benton-Waldo machine are here unnecessary, and since the material
to be et is soft the eutter lasts a long time without sharpening,
and the sharpening itself is a comparatively simple matter. The
machines when set and adjusted by skilled mechanics ean be operated
by cirls,

A similar machine known as the Dietrich was introduced abont

1598, It was arranged to operate snccessively on four matrices,

Electrotyping Matrices,—The easiest method of making matrices
tor the simple typecasting maclines is by clectrolytie deposition of
copper. A type of the desired eharacter can be surrounded by two
picees of type-metal of similar form to the meuld, and the fioee of the
matrix is thus obtained true in the first place ; the rongh deposited
sides of the matrix are filed or machined true subsequently.  There
can be no objection to the use of this methed in eases of urgency or
repetition, for example when a punch has been damaged or broken,
but it has been resorted to by less-prineipled founders in copying
the founts of the leading founders. For the matrices used in the

later forms of typecasting machinery electrolytic copper is not
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generally hard enough to stand the wear, and the roush deposited
gurfaces require too muech and too troublesome machining., A new
process has recently boon intradneed in Germany by which fhe
matrices are deposited in nickel mnch harder than the bronzes
hitherto in u=e, and it appears to the anthor that this may be of

eonsiderable importance in the mannfacture of machine matrices.

Moulds. —The simplest form of moull eomsists of two halves
which are nearly alike. DBoth are built up of piceos of  hardened
steel gronnd and lapped trae, and screwed together.  The mould thus
made is of definite size for body but variable for the width of sef, the
parts being fitted with stops which elose on the m wrix and obtain
from it the corvect sef width, the width of each matrix being
therefore the sef 4 a constant. In the direction of the height of the
type the mould is wider than the length of stem. so as to provide
for the gate for the injection of the molten metal,  In one part of
the monld are inserted the raised beads for producing the nicks in
the type, and in the counterpart grooves are around and lapped to fit
the raised beads which are exposed in the mould for a greafer
lenygth as the set of the type to be cast is increascd. The anthor has
found that type-metal upder the eonditions of typecasting machines
will fl w into an opening between surfices varying from 0-0005 inch
where the surfaces are water eooled internally, to 0-0002 ineh
(and even less) where the mould is allowed to become warnn. This
inflow of metal will cause difficulty in ejecting the type, and will
cive it a fringe or ragged edge.  In moulds of the kind just
described, where no provision is made for continuously esoling the
mould, (the type cast from the mould before it has attained the
working temperature are not accurate for size ; the speed is limited
to that at which the mould does not overheat unduly, and in practice
it is kept from overheating by stopping the machine from time to

time and eooling with a wet rag.  Some idea of the difficuity and
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expense of mould making may be gathered from Fig. 235, which
shows a mounld for type with two nicks {the average number). The
one halt consists of at least five pieces while the counterpart carries
in addition the beads and the stop.  The beads for forming the nicks
contribute greatly to the difficulty, since the hole is partly in cach of

Tz, 25,

Jostipiers Toype Monld,

Half size.

o, -~ . ru . .
Stete Sl R LR Froed Elevandic Fi
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=
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two pleces of hardened steel which must be finished before the hole
iz lapped ount, and the wire, which is made a gauge fit, must have its
axis parallel to the surface within the degree of aceuracy requirved
for tightness in respeet to the melted metal.  As the mould undergoes
some distorfion when heated, and some due to wear, the fit when new
requires to be within 0-0001 inch. Mould meking as a trade is over
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200 years old, and as in the case of lapidaries’ work the finishing is
vsually dome by means of lead laps; the skill attained by the

workmen in this trade is remarkable.

The Wicks Mould (Fig. 48, page 1096).—Difficulties, however,
beset on all sides the inventor and the engineer who have to design and
make moulds of formes different from those to which these workmen
arc aceustomed. The mould of the Wicks machine will serve as a
particular example. The moulds of the Wicks machine are of the
form of 100 radial srooves in a disk 20 inches in diameter. The
croove, three inches in length, forms three sides of the mould (the
baek and sides of the type). The matrix, Fig. 17 (page 1070), slides
in the mould: the top cover, ¢, Fig. 48 (page 1096), which is fixed
and under which the monld passes, forms the remaining side of the
body (the front of the type) and the shield, g, throngh which the
nwelten metal is "lhjec_:‘t{!d forms the foot.”

The first attempts to build a monld not proving successful, the
next step taken was an attempt to mill and lap out the grooves in
the disk.  This also failed to give satisfactory results, and reconrse
was again taken to building up the mould.  The mould-wheel in this
form was as shown in Fig. 20 (page 1079), The mould-wheel was
built up of a cast-iron wheel in which an annular groove formed the
water space, which was covered by a cast-steel foundation ring turned
all over, the latter being secured by studs to the upper surface of the
cast-iron wheel.

The upper surface of the foundation ring was turned ilat and
seraped true ; the whecl was then mounted on a division plate and
dowel holes drilled throngh a jig carried on the ceutral column of
the division plate. Dowel pins were driven into the holes in the
foundation ring and the segments (also drilled in the jig) pressed
down into place ; tappod holes were also necessary in the segment to
enable it to be drawn off the dowels for grinding and for lapping the

P error introdueed thronol the foot having a 10-ineh radivs is very small.
A pien em quad has for sagitta of the are forming its ba-c a length of only

00035 inel, which is less than the permissible error in height-fo-paper for type.
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sides.  I'o obiain squareness in the parts of a mould, the knife-cdge
square, Fig. 206, waz used ; for straighiness of the faces the knife-
edge trinngnlar straicht-edze, Figo 27, was employed, and  to
measure  the width of the monld at warions parts of its length,
folding-wedze ganges divided on the upper sides were u=ed as
shown in Fig. 28, The segmoents were made of cast steel and loft
g of't. Allowanee for grinding was made on the thickness of the
segments and the ageresate top snrvface ground fru: in place.  This

wheel gave fairly satisfactory resulis. but the top of the segments
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wore rapidly under the top eover which was kept in contaet by spring
pressure.  The next improvement was o adjust the top cover by
means of folding-wedees and o serew adjnstment so arranccd that
the eover conld be brought down into contact with the segments and
then backed off some 0-0002 inch to O-00035 inch.  This did not,
however, stop the wear of the seoments owing to the diffienlty of
Inbricating sufficiently and yet obtaining perfect type. The next
step eomsisted in milling dove-tailed grooves in the foundation ring,
and in fitting the hardened steel base picees which were scenred by
dowel pins, Fig. 30, The whole sorfuce of the foundation ring was
then gromnd true in place on its eolnmn, transferred to the Jdivision

plate and hardened stecl segments fitted. These segments” were
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Details of Rotary Typecasting Machine { Wicks). Full size
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sceured by dowels and serews as in the case of the soft segments just
deseribed. This wheel was extremely ecostly to make, and when put
to work showed appreciable wear in so short a period of time that
the amonnt of type prodaced before the wheel required new segmentis
wonld not have been sufficiently large to ensure commercial snceess.

o, 2,
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A number of machines had now to be constructed in a limited
time, and the problem was dealt with by the anthor in the following
manner. The surface of the foundation ring was turned and ground
true in place on its eolumn, and the mould was buoilt up of two
segments as shown in Fig. 31 (page 1079). The angle-base segments
were of annealed cast steel and produced by the following operations,
Fig. 32. (1) cut ronghly to length ; (2)and (5) rouch gang-milled all
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over; (4 ) reduced over part width by milling ; (5) tapered by milling
in batches; (6 straightened ; (7) end-milled in angle on magnetie
chuek ; (8) gronnd on back on magnetie chuelk ; (9) seraped straight
on short vertical face; and (10) ground to set-width on magnetic
angle-block.” The top segment operations consisted in (1)
eutting to length; (2) and (3) rough gang-milling ; 4} tapering ;
(5) straightening ; (6) and (T) grinding on flats ; (8) and () grinding
on edges. Doth top and bottow segments were at this staze about
% ineh longer than necessary for the reason that the bottomn seoment,
if made to the standard dimension from the centre of the mould
to the edge at the periphery of the wheel, would fail to malke up the
width should the next preceding segment be narrower in sef of the
mould of which it forms the base.

Assembling.—The first operation consisted in drilling and tapping
the foundation ring; the drilling was performed by aid of a jig
carried on the division plate and the tapping was done by an
antomatic tapping-head. The drilling jig was then removed and
segment put in place which had been already drilled by the setting jig
while clamped on the plate ; each segment was nimbered as pnt in
place; this setting jig had gauge surfaces a constant distance, C, from
the centre of the mould ; ganges were nsed for the setting of a widih
cqual to C — L (s0f). The setting ring was then put on the outside

* The surfuee of the ording wy magnetic chuek, Fig. 53, will probab I¥ bhe
familinr to many Merbers of this Institution, but fir the class of work now in
question it wae frequently necessary to grind segments on the edoe - al=o, owing
tn the hizh deeree of accuracy required, the surfices of the vice on which the
srgments were placed reguired re-grinding whenever the magnetic viee was
replaced after being removed from the machine.  The author desic gued the two
kinds of magnetic .m-rh -blocks shown in Fig. 84, which have proved useful for a
vumber of purposes. The blooks cach consist of two soft milid stecl bars of ool
permenbility milled out to L or LJ shape and eross-milled with euts which
leave spree for the complete separation of the two pieces of mild stecl.
The ends are socured by brass plates and serews, and the whole of the intorspacs
s run up with white meial. The block is placed on the musneiio clhinels, so that
its poles respectively eome over the poles on the eliuek. The exterior can then

be zround true, in place, on the surface arinder.
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of the wheel and secured roughly true by means of four sct-screws ;
this ring ecarried 100 screws, each of which served to adjust a secment
in place by sliding it along the preceding segment ; and as each was
brought to position, it was then clamped by a temporary clamping
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plate and serew at the inner end. The seiting having been eompleted,
a gensitive drill, used in conjunction with the drilling jig, drvilled the
necessary holes in each segment, viz. three clearing holes for the
holding-down serews, one hole for dowelling the angle base to the
fonndation ring and one hole dowelling the top segment to the angle
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base, one forcing screw-tapping hole for removing the angle base
from its dowel; and, in every tenth segment, a seventh holo for
clearing the supporting stud of the matrix guide-ring. The anele
bases could now be removed from the wheel, cut to length, and the
burrs removed ; the tapping could be performed and the straightncess
checked ; if found necessary the short vertical face was again seraped.
The setting ring was then raised and clamped rouglily true so that
the centres of the screws came opposite the fop segments. The
bottom segments were replaced on the wheel and secured by
temporary screws through the elearing holes.  One angle base being
dowelled to the wheel, & top segment was placed on this and another
top segment on the next consecutive angle base, cach top segment
having been lapped trune on its vertical faces. The top segments
were pressed towards the centre of the wheel by the setting serews,
and the width of the mould formed by them was measured by means of
the folding-wedge ganges, Fig. 28 (page 1078). The angle base was
then foreoed off its dowel and lapped on the vertieal face, until the
monuld obtained was a gange fit through its length, Hach mould was
thus finished in twrn and the top gegments as finished were dowelled to
the bottom segments, each being numbered as put in place. The top
segments were then all removed, and the angle bases secured by
temporary serews with thin flat heads ; the wheel was transferrved to
ite own ecentral eolumn on which the foundation ring had been
ground true.  The tops of the angle bases were now ground true in
place, the top scgments replaced and also ground true, the depth of
the monld or size of body being thus obtained.  The wheel was then
ground true on the periphery and the shield seraped to fit. The
underside of the wheel was also ground true, to give a bearing for
the lower bearing surface carrvied by the shield. These adjnstable
folding-wedges are shown at oy, o, Fig, 48 (page 1096

The soft wheel, however, did not meet all requirements. The
body-size could be restored a large number of times by grinding the
tops of the angle bases and the tops of the segments; but the top
segments wore after a considerable period, so that the less important
dimension, the sef, became large ; but the greatest difficulty to be met
was the provision for the nicks in the stem. Experiments made on
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a wheel with soft segments demonstrated the possibility ol easting
the nicks instead of milling them, and thus obtaining type more free
from burr, with a nick more aceeptable to the compositor, and with
less risk of breakage of the thin sorts.

The necessity for hard top segments now beeame apparvent.  In
making thesc the first five operations were the same as in the casc

of the soft segments,  The =ixth operation consisted in drilling i =

| T

Methnnd ol Pé’en’."r'.leg_.' corsl-deon Loy Bloel:

i 3 i a3 12 fns
] i ! | 1 1

jig, in which the segment was sct in place with allowance for
crinding, according to the sizes of the preceding and succeeding
mwoulds of both of which it formed part.  The seventh cperation was
cutting to length, and the cighth hardening. The tempering was
performed by heating in an oil bath at a temperature of about
25207 F. for some four hours. By this wethod the hardness could be
adjusted with great nicety and equality, for the whole of the wheel,
The inner ends of the segments, in which the hole for the dowel pin

had not yet been drilled, were softened.  The segment was then rough
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around on both tlats, rongh gronnd on the edges, re-ground on the
facos after an interval of time for recovery, re-ground on the vertical
faces, and finally lapped on these faces.

The wheel being assembled, the nick grooves were ground in
with a fine emery wheel turned to shape on the edee to eive the
required section and depth.  The bewds in the top cover were
produced in the following manner.  The top cover was monnted on
the cireular rotary table of a vertical milling machine: a sinall
cutter =pindle, driven by an electric motor, was used to mill out w
aroove of the required width for the bead and to the corrcet radins
from the axis of the whecl., The bead was wade of hardened stecl
wire ground and Iapped cylindrieal and subse uently ground flat on
two faces to fit the milled groove tightly. At the one end the milled
groove was tapered by hand to permit of removal of the bead fur
fitting., The final fitting was done by lapping the face of the wire
apposite the bead.  The eurvature of the groove in the top cover
was so slight that the bead wire conld be sprung into place withont
diffienlty.  The nick bead is shown at ¢, Fig. 45 (poge LOGG).

The Linotype Mould is shown in Fig. 36 (page 10s6). Asin the case
g the moulds already deseribed, it is built up of several pieces of
hurdencd steel.  The special featnres of its construction, will, however,
be seen best by veference to the drawing of the type slug cast from it,
shown untrimmed in Fig. 38 (page 1087). The cross projections at the
foot of the slug prevent the slug from being sncked forward through
the monld when the matrices are withdrawn from the face. These
projections  are removed by the end trimwming knife, doring the
partial revolution of the mould wheel ; to prevent the nozzle drawing
the slug back, each end of the mould is formed with a small
projection at the foot.  The grooves in one long face of the mould
form raised ribs on the back of the slug; in ejection from the mould
these pass through between the trimming knives which shave them
down, and ensure correct body size when the slugs are placed in
column.

In the limited space of this Paper the author cannot deseribe in

detail the monlds of all other typecasting machines, but single type
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as cast in twvo of the machines mentioned in the Paper are shown i

Fios, 41 to 45,

Tl Moieded of fhe Farnston Mo gpe Moreliine, i 44, is built

up of soeveral pleces.  In the foundation plate of the fixed part is the
pom the pamps this hole is coned to

hole for the injection of metal §
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eoe Dody Bloeks. i
. Beetaneular sliding plate, portion of slide.
e, Wortieal plate. i Mg cross-siile
/. Hardened steel bearing plate. iU groove.

fit the end of the pnmp nozzle which is «cle rated into place before
startine  the machine. To the foundation plate  is seeured aun
intermediate plate, and on the top of this are fixed two body-blocks
which form respectively the back and frout of the type; between
these Blocks, through which water is circulated, slides o rectangulay
plate of the same section as the type measured from foot to shoulder.
The position of this slide is regulated by means of wedges, as
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deseribed below, so as to give the required sef width to the type to
be east. A wertical plate is secured to the end of the foundation
plate opposite to the mould, and a hardened-stcel bearing plate is
secured to this by dowels,  In the space between this bearing plate
amd the face of the body-blocks the slide travels to and fro for each
character cast. The slide itself i3 built up of a number of pieces, two
of which, fixed to the main portion, form the front and back of the
tang of the type ; a tang-slide working between these forms the side
of the tang. The fourth side of the tang is formed by the vertical
fuce of the intermediate plate between the foundation plate and the
body-blocks.,  The slide is guided by the projection of the tang
pieces below the body-blocks ; the tang cross-slide is moved by a
Projection fitting in the cam groove milled out of the foundation
plate,

The operation of casting is performed as follows: the slide
comes to rest with the tang opening opposite the mould ; the eross
slide moves to the sef width required, which is generally determined
by the position of the matrix grid; the matrix grid descends on to
the top of the mould and is bronght to true position by means of the
conical hole in the back of the matrix, Fig. 18 (puge 1070 ). The pump
plunger males its stroke and fills the monld and tang.  The matrix
grid is lifted and the slide moves to the right, shearing oll the tang
from the type and the jet; as the slide continues its movement the
tang cross-slide moves towards the body-blocks, ejecting the tang
through the hole in the intermediate plate. When the slide has
travelled clear of the type, the cross-slide gjects the type from the
mould into the type earrier which delivers it to the galley @ the slide
then returns to the easting position.  The whole eycle is repeated
for each type cast.

Pumps.—Sowe of the greatest difficulties in the design of
typecasting and matrix compoging machines are to be found in the
pump. They are generally of three kinds: {(«) freczing of the jet,
(b) stoppage of the jet by accumulated oxide (which oceurs in pumps
of intermittent action), and (¢} diffienlty in getting rid of the air

which fills the pump delivery-pipe and mould and causes blowholes
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in the type.* 'These difficulties are met by varions expedients ; the
jet is separately heated by gas burners, and is so arranged that metal
does not remain adhering to the orifice and there beeome oxidised ;
the plunger throughout the working length is immersed below the
oxidised surface in the metal pot and the surplus metal which is
pumped is returned to the pot without exposure to the external air;
the metal is delivered in large quantity and continuously, =0 that but
little heat need be supplied by extra burners under the jet: and last,
in some eases (e.g. the Linotype machine), special provigion is made
for elearing the air by fine grooves cut on the face of the nozzle.

The pump employed on the simplest typecasters consists of
o single plunger mechanically fitted and spring operated. The
pressure on the plunger at the commencement of the stroke is about
60 1. per square inch, and falls during the strolke.

The Wicks Rotary Typecasting Machine Pump has four plungers
about 1 inch diameter by 2 inches stroke, each driven by an eccentrie
and rod from a belt-driven shaft. The plungers are a mechanical
6t in holes in a steel block forming the cylinders; the inlet and
delivery valves are flat-seated disks enclosed in cover-plates bolted
to the pump body. The delivery pipe is fitted with a vertical
branch which forms a ecylinder in which a mechanically-fitting
plunger operates 3 this plunger is londed by a lever and dead weight
through the intervention of a long coiled tension-spring; at the
top of the travel of the plunger in the eylindrical bore is a cross
hole; the plunger thus serves the double purpoze of accumulator
and relief valyve. The pnmp runs normally ab 100 revolutions per
minunte, and the reliet valve works at a pressure of 150 to 250 1b.
per square incl. The diameter of the jet is about 01 inch. The
pump delivers a large surplus of metal through the jet, which is
returned through a shoot to the metal pot of pressed steel in which

in his iyvpecaster =iv H. Bessemer created o vacunm im the mounld

immediately before easting although this method appears to have Deen
sueecssiul in his ease, it has no practical applieation at the present time so far

as the anthor is aware,  See ™ Life of Sir Henry Bessemer,” p.o 58 of seq.
h 1 !
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the pump body is immersed. The metal is kept at a temperature of
TOO® to 800° F. by gas burners beneath the pot.

Linotype Puwmp.—Thiz pump plunger is shown in Fig. 45, and
the jet in Fig. 46. The plunger is made an easier mechanieal fit
than in the pumps previously described, and depends largely on the
effect of the grooves. This method will be familiar to many Members
of the Institution from its adeption some 25 years ago for the piston-
rod in some tandem steam-engines. The pnmp is spring operated,
the pressure being about 27 Ib. per square inch at the commencement
e, A5, Paap Plasiger { Liuodype).

Half size.

——— . ; i, 46, —Metal-Pot Mouth : Section
( Linotype). Nearly full size.
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of the stroke and about 16 1b. per square inch at the end. The
metal used is softer and has a lower melting point than that used in
the other pumps described above.

The Pump of the Lanston Monotype Casting Machine delivers the
metal vertically upwards into the mould, see Fig. 44 (page 1088).

Crassiricarion or Tyrecasting anp Cowrosing Macoisury.

There are four operations usually required in the eomposition of
printed matter: (o) typecasting ; (b) composing ; (¢) line-justifying ; *
and (d) distributing.

The machines may be divided inte four classes according to tho
number of these operations performed by each.

To aveid confugion with the justiicative of type previously referred to,

this term. when used in this Paper in relerence i justitication  of  line,

i called {ine-jnetificantion.
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COrass I,—These are the simplest machines ; they deal with one
operation only,
Fxamples :
I a. Simple typeeasting machine (Titchener) (single mounld).
Fouchier typecasting machine (double mould).
Wicks Rotary typecasting machinej
Bhisotype® (Prof. S, Al I‘ihifsc}'}il'

[ L. Kastenboin, Wicks and Pulsometer composing machines.

multiple mould ).

I e. Stringer antomatic line-justifying machine.

T d. Empire and Pualsometer distributing machines.

Crass 1I.—Two-operation machines.

1T a. Machines in which composing and line-justifying only are
effectod.

Fxamyles :——

The Empire and the Dow composing  and line-justifying
machines.

IT b. This comprises those machines in which the eyele is
divided into two parts; generally the eomposition is effected on one
machine and the record (in which the line-justification is provided
for) i= transforred to the sccond machine, on which the casting and
line-justifying are performed antomatically, the type being delivered
in lines into a galley. In snch machines the type is not nsually
intended to be distribmted, but to be remelted. Tt follows that in
seneral such machines are interdependent and designed to work
toocther.

Fxamples:—

The Lanston Monotype composing and casting machines, the
Tachytype (F. A. Johnson), the Graphotypet (G. A. Goodson j, and
the Dyotype® (J. Pinel).

C'rass 111, —Threc-operation machines.
TIT a. Machines in which type 18 distributed, compesed and
line-justified.

= Hec Appendiz Vo(page LGS

T Bec Disenssion (page T2
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Examples :—

The Thorne and the Paige distributing, composing and line-
justifying machines.

IIT b. Machines in which matrices arve composed into line and
line-justified, a slug being then cast from the complete line.  There
cun obviously be no distribution, and  the slugs are remelted.
Distribution of the matrices is effected after each line is cast.

Examples :—

The Linotype (0. Mergenthaler ), the Monoline (W, S, Seadder),
and the Typograph® (J. R Rogers).

Cpass [V. —Four-operation machines.

IV a. Machines in which the matrices arve composed into line and
line-justified ; single type are cast from the matrices (the spaces being
of the width determined by the line-justification of the matrices) and
delivered into a galley.  The single machine performs the whole of
the worl which. in Class IT b, is divided between two machines.  The
type is not generally intended to be distributed, but to be remelted.
Distribution of the matrices is effected after each line is cast.

Example:

The Stringertype typecasting and composing machine.

IV b. No machine performing the four different operations of
easting, composing, line-justifying and distributing is lknown to the
anthor,

Crass Ia. Typrcasrive MacmiNges.

The Stmple Typecasting Machine is usnally known in England as
the Titchener machine; this is substantially the same as the Druce
machine, invented and used in America prior to 1345,  In this
machine the monld is very similar to the justifier’s mould shown in
Fig. 25 (page 1076). The two halves of the mould are mechanically
operated, so that they are brought together and held in contact ke=tee
pressnne—ad-n-spring with the gato of the mould pressed against the
nozzle of the pump. The pump plunger, which is at the top of its
strolee, is now allowed to descend under the action of its spring ;

after the completion of the stroke the mould is drawn away, and

# Ree Appendix ¥ (page 11688}
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the two halves separated, the type with the tang attached falling
into a tray. A different monld is required for each body, but the
mould is adjustable for those variations in sef which occur in a fount
of type; a different mould is also required for quads, on account of
the difference in height-to-paper. As the nicks differ for different
faces of the same body, a suitable mould 1s required for each ditferent
arrangement of nick. The nicks on the body are produced in
casting, but the removal of the tang and the eatting of the heel-nick
must be performed subsequently. The type, after the tang has been
broken off, are arranged by hand on a stick for the operation of
planing the heel-nick, which is also performed by hand. The
machine is belt driven, and the movements of the pump plunger
and mould ave effected by ordinary cam mechanism presenting no
remarkable features of interest. The ontput of the single mould
typecasting machine varies from about 3,000 per hour in piea, to
4,000 per hour in smaller bodies.

The Wicks Rotary Typecasting Machine represents the highest
development at the present time of machines for producing finished
type, Fig. 47, Plate 32.  The machine has 100 moulds mounted in a
wheel which is revolved continuously by worm gear, the number of
monlds of each particular sef being determined by the demand for type
of that set size. The last columns of Tables 3 and 4 (pages 1040-1041)
show the normal demand based on the bill of fount,* and the number
of moulds of each sef must be determined from this so as to give the
minimum of waste due to overproduction of certain sorts. It is
moreover necessary that some of the matrices should be changed at
gnitable intervals, so that the proper proportional number of cach

= Although type is produced by the Wicks Rotary Typecusting Machine at
a much lower cost than by the single-mounld machine, it is obvicus that the
machine eonnot cope with a heovy demand for extra sorts if these are of o sef
widih of which there may happen to be but few moulds in the mould wheel.
Henee it is a commercial necessity that a foundry equipped with Wicks Rotary
casting machines should have, in addition, some single-mould machines ; these
YA, ].mwcvcr, be adapted to use the Wicks matrices by providing suitable

moulds.
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character m Ay he cast. From thoze considerations it follows that, if
more than one face is to be ceast in the wheel, these faces must be
so designed that they agree closely in total demand for each
set  width. Type of different faces may be distinguished by
supplementing the east nicks with a cut nick, produced by a milling

clitter in a similar manner to that used for producing the heel-nick.

The sequence of operations in the Wieks machine is as follows :—
After the type has left themonld m, Figs. 43 and 49 ( pages 1096-1007 ),
the matrix & is gradually withdrawn by a eam ecarried on the head
of the machine and bearing against the hard stecl surface of the
matrix jacket .  The matrix is guided on the stem by the mould,
and at the upper part by a groove in the matrix gmide ring .
After passing the withdrawing cam w, Fig. 49, the matrix is slightly
advanced towards the periphery of the wheel by the height-to-paper
cam B, Fig. 458, which acts on the screw y in the matrix jacket; a
lisht plate spring b carried on the top cover ¢ presses against the
outer surface of the matrix jacket j ensuring contact with the screw,
and so secures uniformity in height-to-paper.  DBefore reaching this
point the end of the matrix stem s has been covered by the top cover,
and the end of the mould has also been covered by the shield ¢ which
iz mounted under an adjustable sliding-head ».  On nearing the centre
of the shield the port p, in which the stream of metal delivered by the
pump is playing, becomes uncovered and the metal enters the mould.
The type sets in a very short interval of time after the mould bas
closed the port in the shield,* since the mounld-wheel fi and top cover ¢
are both cooled by water circulation.  As the revolution procecds
the type is carried round in the mould, and, when it is elear of the
shield, the ejecting cam (not shown in the drawings ) begins to operate
on the matrix jacket, causing the matrix and the type ¢ with it to
move outwards,  When ojected about 0-05 inch, and therefore well
supported in the mould, the hecl-nick is cut in the foot of the type
by a rapidly revolving milling eutter ; when further gjected (to about

So far e the author ean ascertain, the fype sets in less than 0-000 sceond
in o water-cooled monld, for bodies not larger than long poimer,

41
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Fra. 45,

Section throvglh Monld at Custéng Point. Notary Typecaster {Wieks).
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e Top cover. f, Chain leaves.
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Fro, 49,

Lielivery of Type from Rotary Typeeaster (Wiclis).
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r. Matrix guide-ring.
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0-20 inch) an extra body-nick for distinguishing founts may be milled
in if required. The ¢jection continues with the revolution of the
wheel, and the end of the type when ejected about 0-35 inch enters
the space between the leaves I of the chain link k eorresponding to
its mould, Fig. 49, The chain eomsists of 100 linke and is driven
by the teceth d ent on the periphery of the mould-wheel. The
cjection continues till the type is just elear of the mould, when the
retaining cam », earried by the head of the machine a, engages with
one of the body-nicks in the type and prevents the type from being
drawn back with the matrix under the action of the withdrawing
cam w. The cycle of operations with the matrix is now repeated.

The type which has left the mould is earried by the leaves [ of
the ehain Iink & to the receiving galley w; this is slotted so
that the type {, £, is supported at the ends on the galley plate, while
it is propelled along the galley, and supported from tilting by
the leaves I of the chain; near the end of the slot in the gulley
plate the leaves of the chain, which have up to the present been
carried on the chain race z, drop so that the upper ends elear under
the galley plate; side cam pieees x, which bear on the rounded
shoulders of the leaves, control the dropping, Fig, 49, The type is
now free in the galley along which it is impelled by the next
succeeding type. The stream of type is received on a stick of
Lo section, and removed by a boy who places the type either 300
or 400 at a time in a type galley in which they occupy the same
relative positions. The recurrence of the largest sei size or of a
sequence of characters of large sef serves as a guide to the boy in
sliding the type along on to the stick, and at the same time gives
stability to the last line in the galley.

The type as reeeived in the galley form a block, the appearance
of which is shown by the portion printed as Fig. 51 (page 1100). The
number of lines in which the blocks are made up is so chosen as to
give a nearly constant width of block body-wise (abont 4} inches).
The blocks are then divided by cutting them up at right angles to the
direction of the lines of which they are made up. This work is
performed by girls who insert thin strips of metal or celluloid between
the rows of different characters, and add the lines of the same character

Droits réservés au Cnam et a ses partenaires



http://www.cnam.fr/

e, s, TYPECASTING AND COMPOSING MACHINERY. 1099

Fic. 30.-—Operations in Moehining Chain-links for Hotary Typecaster { Wicks).

Half size.
1. 4t ol e ot Slab rillinge. o Cut g 7. Stradde
i lengrtlis. 4o 5 Gang milling. Lor lenetl milled.

_.;.'..'.-'.."-a'-'t’-'-i-l"

e e e

s, ATang-udiling Grooves.

Traver=zed. Rotated. Traversed.

Former Milling in Batehes.

% Proftle of single 10, Profile of douhle
joint. Joint.

12480 18 Drilling and
rocamering.

11.
Recesa milling
for single
jolnt,

Tﬂ-.'_—l—: F
Finished link
complete with
leaves  shown
tinted) and

i,
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together in small galleys to form pages of an approximately constant
width. These pages are examined for defective type which are
replaced ; the pages are then tied round with string and packed in
thick whitish paper. The handling of several lines of scparate type
between two flat pieces of metal requires a peculiar knack which the
oirls acquire easily.

The casting machine is operated by one gkilled type-founder who
attends to the lubrication, to the maintenance of the metal in the pot
at the correct temperature and level, to the exact adjustment of the
top cover so that the body-size is maintained, and to the finish of
the type left by the milling cutter.  One boy takes off the type, and
four to five girls distribute the output of each maghine.

The output of the Wicks machine iz from 60,000 to TO,000
finighed type per hour for bodies from ruby to long primer, and
falle with larger bodies to about 35,000 for pica.

The pump runs at 100 revolutions per minute and reguires about
0.7 IL.T. The machine runs normally on bodies up to long primer
at 10 revolutions per minute and takes about 1-1 T1.1". The total
power required to run both the machine and the pump is 1-8 LT

1t was the original idea of Mr. Wicks that type could be
produeed so cheaply by this machine that it eonld be replaced by new
type for less than the cost of distributing. The cost of distributing
by hand is generally 25 per cent. of the cost of eomposing by hand,
or about 2L4d. per 1000 type. The type when so distributed is not,
moreover, in lines in the form required by com posing machines, and
a small farther expenditure would be necessary to st up the type
in the composing machine tubes. The author is of opinion that,
if the Wicks machine had been brought to the present state of
perfection some fifteen years egarlier and a foundry equipped with
a large number of machines, the system adopted by The TVmes of
employing fresh type every day and distribnting by remelting would
have found favour with a large number of the most important daily

Iil’l.. ];H.‘:I'Ei.

Type Slicing Machine.— For charging composing machine tubes
with type an auxiliary appliance has been designed by Mr. Wicks, and
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ig shown in Fig. 52, The lines of type arve transferred from the aalley
in which they are received to a slotted oalley g in whiclh the faces
arc turned towards the galley.  The slot is temporarily eovered with
w slip of metal which rests on the lower edge of the galley when

L1 - .--\_“"‘-\.u"
Iuc. he. -
T-_rlrlili-r' Sldeer (W i.(']{H_J. .r.
o full size. / J?,.' ]
i

placed on the slicer, and is ejected at the first stroke of the blade.
The blade b is drawn back by means of the handle, a tube « is placed
on the hinged carrier ¢ in front of the machine, and charged by the
next stroke of the handle. The end type in the tube are presscd
towards cach other by the fingers of the operator, and at the same
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time the hinged earrier is brought forward (as at e, till the type
are inclined upwards, when the tube can be lifted off and transferred
to the magazine of the composing machine, Fig. 52, About 200 of

these machines are in nse at the printing office of The Tines,

Vo, 383 —Type-Freeiny Meekonism fov Cowposing Maeline { Kastonbeind,

{‘rass Ip. Tyre-Serriveg or Covmrosing MacHiyes,

The earliest machine with the gnide plate and many other features
of subsequent type-setting machines is probably the Young and
Deleambre setter, which was used for setting the Family Herald as

early as 1842.%

The Kastenbein Composing Machine invented prior to 1870 was
brought into practical working form at the Tiawes Printing Office,
and, with some modifications there introduced, is used for composing

* Many of the details of this machine were worked out by Sir Henry

Dessemuer.  See © Life of Sir Henry Bessemer,” p. 43 ef seq.
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almost the whole of The Times and many other publications printed
in the TVes Office.  The tnbes v ave U shaped, the type are arranged
set-wise, all the nicks being downwards and the fuces towards the
operator, when the tube is placed in the vertical position it occupies
in the machine. The depression of a key k, Fig. 53, pushes the
lowest corresponding type forward by the foot towards the front of
the machine ; when more than half ejected, the front eni comes over
a bar b running along the front of the machine; when the type is
fully ¢jected it overbalances backwards from this bar (as shown dotted )
on the release of the pusher, and falls feet downwarils down a
guiding groove in the gaide plate o of the machine. A lightly-
balanced lower lever arm against which the type bears in falling into
the race corrcets any tendency to turn. The type as they arrive at
the level of the race are pushed forward by a continuously-driven
reciprocating plunger having a stroke a little greater than the body-
size of the type. The type are thereby delivered along a type race
from which they are drawn by hand by a second operator who performs
the line-jusiifying. The keyboard of the Kastenbein machine is very
compact, and comprises eighty-four keys arranged in four rows as
shown in Fig. 54 (page 1104).
The power required is less than 0-1 TLI.

The Wicks Composing Machine.—In the Wicks composing machine,
Fig. 55, Plate 32, the keyboard is of great length with only two rows
of keys, Fig. 56 (page 1104), the arrangement resembling more closely
that of the piano than that of the typewriter. The keys L operate
vertical rods g, Fig. 58 (page 1106), which are jointed to plunger
sectors of helical gtrip p working in the spaces of a coarse square-
thread screw s. Two quarters of round bar with screws milled
out are arranged, the one right hand and the other left hand facing
cach other, and are machined so as to form a pair of races (between
which is an intervening strip +) inclined at 457 to the horizontal
for the type to slide down. The type fare contained in U-shaped
tubes u of tin or thin brass inelined at 457 to the horizontal (and at
907 to the race). The type are arranged in the tube body-wise,
i.c. the nicks lie against one side of the U. The depression of «
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key causes the plunger, the end of which 1s reduced to the sef width
of the tvpe, to remove the lowest character from the corresponding
tube and push it into the race down which it slides on its side by
gravity to the nose of the machine where a star wheel w eatches it,
brings it to an erect position and pushes it in place against the
line acenmulating in the type race x. The star wheel is driven
continuously by a pedal or a small electric motor. Sections of the
ling are drawn away by & second operator who [linejustifics each
line and transfers it to a galley in exactly the same manncr as in
the other machines of this elass,

The Wicks machine is interesting chiefly for the reason that the
keyboard was designed so as to enable a nomber of the most-
frequently-occurring combinations of characters to be obtained by
the simultancons depression of two or more keys, for example fhe,
ing and and.®* While this effcets some saving of time, the long
ilistanee which the more remote characters must travel under the
action of gravity malkes the machine slow in such eases, though this
is said to be compensated for by the advantage gained on the chords
also the distance through which the operator must move his hand is
greater than in those machines which have a compact multiple-row
keyboard.

The power reguired is less than 0-1 H.P.

The Pulsometer Composing Machine, Fig, 59, Plate 33.—Tho type £
are contained in horizontal tubes u, and the contents of each tnbe or
trough are kept pressed towards the front of the machine by a weighted
follower f, Fig. 60 (page 1108); the type are supported by a front
plate r, which extends about 0+ 350 inch in height above the bottom of
the tubes and is bevelled at the top to a knife edge. The depression of
a key & causcs the front type in the corresponding tube to be raised
till it clears the knife edge, when the action of the follower ensures
this type being projected over the edge of the front plate. It now
falls freely down a vertical groove in the front plate or apron » of the
machine, which is shaped as an inverted triangle. At the lower end

* see Appendix TLL, Logofgpes (page 11451
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of the wertical groove it is guided by the inclined raceways, into
which it falls, to a central channel, and thence to the entrance to the
compoging race, into which it is pushed by a continuously revolving
eccentrie.  The front plate is covered with a sheet of plate glass g
to keep the type from turning, and to enable the operator to see that
the apron grooves do not become blocked. A continuously-driven

Stop Srasef e

Fig. GO. o e i S T

! =, T
Type-Frecing Weelanisme el h )
i ) F - g gL
Sor Compasing Nackdae {Palsometer), o = 1k R . ~

horizontal shaft s imparts a vertical reciprocating motion to two
steel swing plates p placed longitudivally with the machine.  Across
the direction of these are flat steel levers [, one for each character,
pivoted at the front end and each carrying a triangular pawl ¢ which
is normally raised. When a key & is depressed the corresponding
pawl drops into the range of action of one of the swing plates,* which
carries it and the lever upwards; the vertical pusher is driven

* I'he keys acting in conjunction with the lower swing plate are not shown
in Fig. Gik,
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upwards by the lever, and its upper end z passing through the lower
side of the U, lifts the eorresponding first type mp till it clears the
front plate. There are four rows of keys arranged as shown in
Fig. 57 (page 1104).

The power required is stated to be about 0-1 HLI

Other machines of Class Ib are the Hattersley, the Fraser, and

the Hooker machines ; the latter, which was patented about 30 years

Fra. 6l
Lovyy of Longer-Chse (( Houd Composilfomn).
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* In Hooker's machine the space marked “ hair spaces” was oceupied by k.

In the modern lay it is ceccupied by *¢q.7"
the space marked *q°
the * eolon ' space was occupicd by = J.
the spase marked ©j" was occupied by’ {apostrophe).
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wae oeenpied by =k,
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since, is interesting as the keyboard was not made of the form nsual
in other typesetting machines or in typewriters, but was arranged
as a series of plates forming a copy of the ordinary lower-case,
Fig. 61, from which the compositor wonld picl up the type in
hand composition ; but instead of picking up the characters, his
touch freed a type through the intervention of a contact exciting
an electromagnet corresponding to cach plate.

The warning bell which gives notice before the completion of the
line to the operator of typewriting machines is usually fitted on
typesetting machines,
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Crass Te.  Laxe-Jusrirving MacHiNEs,

Compressible Spaces.— Many inventors have endeavoured to effvet
line-justifying by the use of ecompressible spaces, but the diffienlties
have not been satisfactorily overcome. The compressible space
should be eapable of oceupying the width of the em quad before
compression and of being compressed to the thickness of the thick
space. This should be possible without risk of throwing the sides of
the uﬂju.(:unt type ont of E]zll‘allel, withonut hftll]'{_{ the typo from their
feet and without bending a character ocenrring singly, such as a or I
which may come between two spaces.  Morcover the space must not

Tie. 32 e, G3,
Coinpires=ible Spaee ff‘“lffl_!';'x‘f-j F-'IJ!'r.' Spires
(Mackie). (Wicks).
Powiee full sive Two sl o half tlmes
o T fall size,

itself rise so as to interfere with the typographic surface. Two
attempts to =olve the problem of the compressible space are shown
in Figs. 62 and 63.

The Stringer Line-Justifying Machine.—A  machine recently
invented by Mr. H. Gilbert Stringer has been made in which a line
of type as delivered by any typesetting machine of Class Ib ean be
accurately line-justified.

The method adopted is to set em guads throughout the line in

place of spaces, and subsequently to reduce these by milling down to
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the correet width for equally spacing the line.  As it is essential
that the justifiel line shonld eontain gquads under some conditions
(e.z. at the end of a sentence and beginning of a new paragraph
these must not go through the reducing process for line-justifieation.
It is therefore necessary that two kinds of qnads be used. Those
which are intended to remain quads are of shonlder heisht while
those which are to be reduced may be of stereo height.  The former
are supplied by the depression of the guad key ou the type setter and
the latter (space-guads) by the depression of the space key.

Coupled to the space key, by tappet action, is a rod which
advances a bar step by step below one pair of folding wedgzes for each
space-guad set in the line in the automatic line-justifier.  T'he line is
composed into a measure longer than the finished line, which allows
for the amount to he machined from the space-guads,  Ilaving
composad a line in excess of the length required, the operator
depresses a starting key and  resumes composition. The line-
Jjustifier, while he is so oceupied, acting independently first transfers
the excess of length of the line to the wedge box, and when those
wedges which are above the counting bar are driven home by
vertically lifting the bar and with it the Iong part of each folding
wedge, the amount that the lifter rises antomatically divides the
difference of length by the number of spaces and sets the milling
device for reducing the space guads.  The achine then operates by
pushing the line of characters forward along o race which has an
opening at the side provided for a reciproeating fecler.  Any character
bhaving the requisite height stops the fecler, anmd is then pushed
through by the pusher into the continuation of the race. When a
space-quad  ocears, the fecler passes over it and the space-giad s
then gripped between narrow jaws on its front and back edgses in a
slide, carried vertically down past a rapidly-revolving face-mill (the
depth of ceut being proportional to the lift of the wedges of the
measuring deviee). It is replaced in the line by the automatic
release of the jaws and the forward pressure of the next charactor.
The gear which drives the fecler and pushing plunger is thrown
out during the milling operation and recommences to operate as
soon as the milling operation is completed. When the complete

4 ¥
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line has been line-justified, 1t is automatically transferred to a
walley.

About 0+5 H.P. is required to run the line-justifying machine.

{Cass In., Dhrsrprsorise Macuaiyes.

In the earlicst distributing machines the type was sliced off
the column, the line read by the operator and the type returned to
the tubes used on the composing machine, by depressing keys
corresponding to each eharacter, the operation being the eonverse

of composing.

The Pulsomeier Distributing Machine, Fig, 64, Plate 35, —The
galley containing the matter to be distributed is inclined at 45, and
slopes downwards towards the keyboard.,  The lowest line is raised
into the receiving troagh, where it is read by the operator and is
distributed throngh shutters on an apron inclined at 457 to the
horizontal and at right angles to the galley. There are 24 lkeys,
and each generally corresponds to a group of three type which
are sclected so as to differ by at least 0-008 ineh in sef width
among  themselves,  The distiibution of the three sorts of type
is  performed automatically by two  bridge pieces, arranged at
different heights, which divert the character to the mouth of the
corresponding tube, Fig., 65 (page 1113). A brass follower is placed
in each tube to keep the type upright: the type as they fall ave
pushed into the tubes by a serics of eccentries, one to each tube,
carried on a continnously-rotating shaft.  The keyboard of the
Pulsometer distributing machine is shown in Fig, 65 (page 1114 ).

The power required is stated to be about 0-1 H.I"

Automatic Distributing Machines perform the work by means of
nicks ent on the back (and oceasionally on both back and front) of
the type. The type are nicked so that each sort dealt with by the
digtributor has a different combination.

Tn the Fupive Anlomatic Disgteibuting Mackine, which was in use for
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some years at the Office of The Tiwes,* the type were nicked on the
bacl, Fig. 66 (page 1113), by means of a planing machine with two
sliding tool-holders. The setting of the tools could be rapidly effected
by putting dowel pins into numbered holesin each slide. A table was
provided with the machine giving the numbers of the holes to be
used on each slide for each character. Aectnally the combinations in
the nicking machine were arranged in a somoewhat Liaphazard manner.
The type in the distributing machine was antomatically removed
from the galley in a line and then puslhied by & pusher, one character
at o time, into a series of carriers. The carriers had a step-by-step
motion and stopped consecutively in front of feclers which were
formed to the connterpart of the nicks cut in the fype. The feeler
slides advanced against the type, and when a fecler fitted the niek
combination in the type it eould move forward releasing the type
from the carrier and thereby allowing the type to fall into the
magazine of tnbes,  The machine distributed 84 sorts.

{'nass Ila. TovposinGg asp Lase-JosTievinag Maomixes,

The

type are contained in three cases, each of about 30 channels,

The Ewmpire Cowposing  and  Line-Just{fying  Machine,

which are carried on eradles with glass fronts. The cradles can be
placed horizontally for receiving the cases and then turned vertically
with the face of the type to the front so as to be visible through
the glass. The arrangement of gnide plate, pendulum check and
type race is very similar to that of the Kastenbein composer.
Tapered space-bars are used temporarily in composing, and are put in
position by the space key. When the line is nearly completed a bell
warns the operator, and he either completes the word or divides it.
The temmporary space-bars are then driven home to expand the line
to the proper measure. The bars are arranged to correspond with
six different sef widths of spaces, viz. 0-25, 0-375, 0-5, 0625,
0-75 and 0-875 of the body. The distance that the space-bar

oAl 5||'];_|._-;.|_-|_11].}1'|r]3; in the Oflice of The ffe';!'-ﬁ.,".raj‘.i': Tiues, to the l"t'u]-riu-1.ul'.~_=
of which the anther is incddebted for some of these Jdata.
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L1 TYPECASTING AND COMPOSING MACHINELY. Lopa . Tinns,

projeets decides the width of space supplied ; the machine supplies
a space not greater than the setting and at the same time withdraws
the space-bar. After each operation of inscrting o space, the
remaining space-bars are driven home so that the final maximum
possible orror is 0+125 of the body. This is a considerably larger
error than that vnsually obtained in spaecing by hand, in which the
limit attainable depends on the L. O ML of the fractions of the body
represented by the thin, middle and thick spaces.

s 1w L= 1, > body.

The Dow Composing and  Live-Justifying Machive is of recent
American design.  The type are contained in a magazine of
vertical tubes and do not fall down a guide plate, but are pushed
by carriers from right or left to the centre of the machine where the
line is composed certivally ; the arrangement is said to be somewhat
similar to that previously adopted in the Paige machine,  Temporary
brass spaces are set in the line ; and on depressing the justifying key
the line is transferred to a horizontal position and measurced. A
space magnzine, placed on the left of the machine, snpplies the proper
spaces from a range of ten diffcrent sef widths,  The line-justification
therefore ean be a mueh eloser approximation than in the case of the
other composing and line-justilying machines of this class using
fewer sef widths,

(Cnass ITe. Comrosing axp Casvizne Macwines,

The Lansion Mowotype Composing and Casting Machines.—These
machines consist of two separate and guite distinet parts; firstly the
composing and line-justifying machine, Fig. 70, Plate 34 (frequently
called the keyboard); and secondly the casting and setting machine,
Fig. 71,

The keyboard of the compoging machine is very much like that
of a typewriter, but with a larger number of keys, Fig. T2.% A ribbon
of paper is fod through the machine, guided, as in the Wheatstone

= The uverted commma and apostrophe are repeated in two sof widihs, some

printers proferring wore white, and secordingly they o use either
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perforated strip, by side perforations.*  The two top rows of (red)
keys, bearing numbers, fulfil the function of line-justifying described
Later.  The right-hand vertieal row of keys and the bottom horizontal
row of keys cach effect one perforation only in the ribbon,  The
other keys each effect two perforations. ach key when depressed
whont | inch admits compressed air to the required combination of
a1 plungers, conally spacced, which perforate the roll; 14 of these
perforations produoce variation of the position of the matrix grid in
wel 14 in g =0 that a fotal of 225 characters, spaces and quads ean
be prodoced (the ease of @ = o and of 4 — o, being provided  for
by the keys which give one perforation only).

Above the keylboard proper is a pointer which rizes step-by-step
tor each depression of the space key, and a drum (somewhat like the
cylinder of o Fuller's slide-rule) on which are figures giving the
resulting spacing required for the line.  This draom ean be rotated
up to a movable stop by depressing the upper of the two (gecen) keys
on the extreme rvight of the keyboard.,  This justifying scale key
is depressed when ready to justify, and causes the line-justifying
seale to rotate nutil it stops with the correct number at the cnd of
the pointer. . The bell rings 5 ems before the completion of the line ;
this is suflicicnt to ensure the acceptance or rejection of the longest
indivisible word.  The mechanism driving the dram stop, Fig, 73,
agoregates the total sed of the letters on o seale like that of a
typewriter, and enables the operator to see whether he will proceed
with the space and the next word, or will divide the word, or
complete the line at the end of the word. Having completed the
sctting of the line, he depresses the upper (grecn) key and then
refers to the veading shown on the druom which is of the form =,
This reading gives the two (red) keys to be depressed in the top
row amd second row respectively ; the reading corresponds to the
settings of two difforential wedges which divide the surplus space
(left on completing the line ) over the number of spaces in the line.

= The perfirated ribben was cooployed by Mackie, of Warringeton, in 1865 in
Hig composing muachine,  He used 14 rows of holes in combinaiions of two st o

-
i

time, giving = U combinations available,
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A1l the fifteen characters of a row arranged vertically on the
keyboard (or of a row arranged body-wise on the grid) have the same
gef width ; this is a mogt important feature in designing faces to st
the machine. The unit employed is one eighteenth of the quad and
the vertical rows of koys give the following set widths, one row cach
5, 6,7, and 8 units, three rows 9 units (en guad), two rows 10 anits,
one row each 11, 12, 13, 14, 15, and 18 units, Fig. 74, The space key
operates in o different manner and gives a setting of 4 units only 3
the keys act by elevating stops which limit the travel of a rack
engaging with the eounting wheel ; one tooth of which equals one

unit, and one revolntion of which is equal to @ cms, Figo 75

I 1. 74,

Stevefeoedd feegp-nned ars eost dn Tow-pocd e sodoe,
(Lanston Monotype Machine.)

The seall ficures below the eolumne show the set-valaes in cighioonths
cf am e tor the type in cacl colwmnm,
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To enable different faces and different bodies to e cast from the
same ribbon two difficulties have to be moet :

(1) The difference in sef widths which cxists In cortain sorts
between old style and modern ;

(2} The increased set width of the sorts as bodics decrease in

ceries, o1 when an extended or condensed face is required to be cast,
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The first diffienlty is got over by designing the old style face of
modernized form so that the lower case r, & are wider, the b, k, n, u,
ete., narrower, the a and the o mueh narrower while the e remains
unaticeted,  The resulting face is very legible, thongh many of the
distinetive featnres of old style are almost absent,”

The sceond is dealt with by increasing the whole of the sef
widths proportionately ; the quads are thus no longer square or half
square, thongh the em is double the en; the spaces must also be
proportionately widencd, and this involves altering the space-wedges
in the easting machine to give the correct measuret

The actual perforation of the ribbon is effected by means of
compressed air from the same supply used for controlling the
casting machine.

The lower of the two additional (green) keys to the extreme
right of the keyboard, Fig 72 (page 1117 ), serves for returning the
counting gear to zero, ready for commencing a new line.

The appearance of the perforated ribbow is shown in Fig 75
(page 1122). The ribbon is rolled on adrmn as 1t 1s perforated, and on
completion is removed from the composing mackine.  The completed
ribbon ean now be fod into the typecagting machine and is in proper
order for this, as it requires to go through in the opposife direction ;
the casting machine beging work at the end of the matter and works
back to the beginning. The last operation in composing is the
depression of the two keys in the top row: the corresponding
perforations are new the firgt to come into operation, and provide
the adjustment for the space-wedges which retain their setting till
the easting of the line is completed.

The perforated ribbon passes over the air tower of the caster
between a long port and a drilled surface, which connmunieates by
pipes with the cylinders of 51 plungers whieh correspond to the

Tt is however possible by altering the = lay-out™ (or arrangement of
matrices) amd by marking  ecrtain keys foroooadifferent character 1o that

originally shown on them., to cast an old-style face having the full pecoliarities
uf nlda siyle

+ A difterent Jdru is used on the keyvboanl corrcsponding to the number of

points in the sef width of the speeial e gual.
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1 rows of holes which can be punched in the ribbon. The holes in
the ribbon act like ports in a valve and admit air only to those
eylinders the plungers of which are to be actuated.  Tn the first
instance the space-adjusting wedwes for controlling the opening
of the monld are sef, and this setting remaing constant till the line
is completed and a new getting is given.  Then for cach character a
third wedge comes into operation, determining the sef width to be
given to the monld for that character.  The position of this wedge is
dependent on the position of the matrix grid in the direction of the sef
width relatively to the monld,  The matrices, Fig. 18 (page 1O70), are
seccured in the grid, Fig, 76 (page 1123), by wires passing through the
cross holes, Theyare arranged in 15 rows of 15 each, all the characters
of a row body-wise being of the same =0f width, The matrix grid is
spring-controlled =o that it tends to be driven the maximum distance
in both directions ; i.e. it tends to travel to the origin in both @ and g,
and actually travels the full distanee in both when there is no
perforation in the ribbon (em guad).  The movement is checked by
14 plangers, for cach divection which rise vertieally and stop the
travel of the grid horizontally.  The plungers are operated by
compressed air at a pressure of about 15 1b. per square inch,

The plungers also perform another function : the two justifying
keys of the top row on the keyboard (which are last depresscd in
composing the line) operate the plungers in o« and y respectively, the
one eontrolg the distance moved by the coarse space wedge and the
other by the fine spacc-wedge one-fifteenth the taper of the coarse
wedge.  Once set, these wedges retain their position for the whole of
the line ; hence all these spaces are equal 1o =of width,  The whole
travel of the fine wedge may correspond to only 0-0075 ineh in the
maould, the minimum difference of width for each space being 00005
inch.  The maximum error of line-justification in a line containing
ten spaces will then be 0-005 ineh and in small piea body it will be
nearly double the minimum error obtainable by hand-justification,
but probably nearly cqual to the error actually obtained in practice.
The coarse wedge will move 00075 inch for cach step and the total
range will represent 14 5 0+ 0075 ineh > 14 > 00005 inch or 0- 1120
inch. In the easc of small pica of 11 point the space alveady
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represents 4 units Ccach of about 0-0085 inch) or 00338 inch.  The
limits of width between which the space ean be varied are thercfore
from 0-0329 ineh to 01458 inch, or from rather less than the middle
space up to nearly the em quad.

In the event of a line being east of wrong length, the machine
stops automatically,

The machine presents some very special features.  The rilibon,
if rolled up, can be used again an indefinite number of times ; it can
be used for any body size (say pica to nonpareil) provided the sef
widths are proportional to the bodies, and it ean be used for either
modern or modernized old style. A different drnm must be used on
the keyboard mmachine however, and a different ribbon produced if
the matter is reguired to be printed in a style which neccssitates
variation in the space-wedge settings or in the lay-out.  The ribbons
can be stored, and represent a much smaller amonnt of capital locked
up than in the case of type or stereotypes.

The speed of the Lanston Monotype ean be as great as 150 type
per minute for o medinm-sized body, and in ordinary work 150 type
per minnte can be obtained.

The power required to run the keyboard and the casting machine
ig about O-5 HLP.

The Tachytype, invented by F. AL Johnson of America, is a very
similar machine.  The perforated strip is nparrow, being about
2 inches wide; the linc-justification is effected automatically by the
machine, and at the same time that the holes are perforated the
character represented is typed on the strip so that the operator or
any other person ean read the record. T'he English rights in this
machine have been aequired by the Linotype Co.; the machine has
not been worked commercially.

Crass [T1Ta. DMacwmrves vy woier Tyer s Disrmisoren, Courosen,

anD Lase-JUsTIFIED.

The Thorne Machine in its earlier forms did not line-justify the

type, but in its latest form an automatic line justifier is eombined.
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In the Thorne machine there are two coaxial vertieal eylinders
having radial grooves to receive the type. The npper eylinder
is charged with matter for distributing without special preparation
exeept that, as in the IHmpire machine, the type are speeially
nicked in the back with a different combination for each character.
The grooves in the top eylinder are plain without any projeetions,
Fig. 67 {page 1113 ). The grooves in the lower eylinder, on the
other hand, bear the combinations of raized beads corresponding
to the nicks at the back of each individual character. The lower
cylinder remains stationary, and the upper revolves intermittently
with a panse when the grooves are in alinement. When the beads
in the lower eylinder groove agree with the nicks in a type above
it the latter descends, and is available in due eourse for composition.
The composition is effected by ejecting the lowest type (from the
groove corresponding to the key depressed) on to a revolving
direular disk.  The type are bronght round by the disk to the point
of delivery, where they are veceived on a belt and thence travel
to the receiving race. The lNue-justifying mechanism comprises a
smmming device which registers the total sef of the line, and u
registering deviee for the number of spaces. There ave four sef
widths of spaces, and the justification takes account of any tendency
{o under- or over-space the line as in the Empire machine ; but owing
to the smaller number of sizes available, the result is not even so
close an approximation as in the ease of the Mmpire. The Thorne
machine patents for England were acquired by the Linotype Co. ;

the machine has not been worked here commercially.

The Paige Distrilting, Composing and Line-Justifying Mackine
iz probably one of the most complicated machines ever devised, and
contests the first place with Babbage's original ealeulating machine.
Only two of the Paige machines have been made, and they are
preserved in America in the Cornell and Colunmbin Universitios as

curiosities,*

o —

* See J. = Thompson ;= Histery of Composing Machines” pages 25 to 27,

Droits réservés au Cnam et a ses partenaires



http://www.cnam.fr/

v, 1H0=, FYPECASTING AND COMPOSING MACHINERY. 1127

Clpass T1T. Marieix Covrosiyve Macuives Casting SLoas.

The Linotype Machine, Vig. 77, Plate 35, The Linotype, which
was originally produced by the Mergenthaler Linotype Company of
New York, has been the subject of so mueh invention, it has played
g0 important a part in the development and production of a great
proportionof the newspapers of the day, and it bas involved the sinking
of so large o capital sum that it is really worthy of a Paper to itself.
It cannot be dealt with so briefly as the preceding machines, and many
interesting features must be here omitted for want of space.

At the top of the machine is the distributing bar, IMig. 78
(page 1128, which is formed with seven wards interrupted on the
following system. The top ward, which may be styled No. 1, is
alternately tooth and space, the length of tooth corresponding to the
piteh of the divigions in the magazine mouths immediately below.
Ward No. 2 is alternately tooth and space, but the length is donble
the tooth leneth of No.o 13 similarly No. 3 is alternately tooth and
space for four times the tooth length of No. 1, and generally No. n
is 29 0 times the piteh of the magazine mouths.  Fach matrix is
formed with 7 teeth on cach side of the top V nick, that combination
being vetained which corresponds to the wards removed {rom the
ack at the point at whieh it is desired that it should fall. In every
ease the arrangement on esch side of the V iz symmetrical. The
matrices of the characters which are most used travel the shortest
distanee, return soonest to the magazine, and the keys releasing
them are most conveniently placed together nnder the operator’s left
hand. The order of release, detail of the distributing bar, and detail
of some of the matrices will be seen in Fig. T8, and the keyboard
in Fig, 69 (page 11 143, The matrices in the magazine are retained
by an escapement e, which is freed on the depression of the key £,
Fig. 79. The key does not ctfect this directly, but releases a cam
carrier ¢, which permits the eam ¢ to be driven by one of two roller
shafts §,, S, which are kept revelving one in front of and one behind
the lower verge rods r, which are raised by the depression of the
keys. Bo long as the key remains depressoed, the cam will roll on
the roller and canse the upper verge v, to reciprocate vertically and

1 a
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[, Lies,
release n matrix suceessively at each stroke. A very light touch of

. . # P i = ew e T
the key is sufficient, the power drive ecompleting the release.  The
matrices, as they fall, travel in a enrved path from the magazine,

which slopes downwards and forwards, into the gunide box in which

Mickeiv Filu J'.'-'I'r'.r:,u f_;'frrlrj'rjj' ’ S '_ _/_ vl .
Mot Cuonipposiug Maeliie i
(Linotyyue),

FLandd siee,

if

W £l
NG e :

T

l,l-_u
iy GO I
\

T—

e o

P . ¥ Ry d
the left-hand grooves are nearly vertieal, and the right-hand grooves

rudimentary, and supplemented by a continuously-runuing  belt
The star wheel (of

which assists the matrices to the star wheel.
4+ 6 2
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fibre) pushes the matrices through a set of pawls. In falling past
the star wheel the matrix was apt to strike against the last in the
line and to damage the sharp edgo at the strike.  To obviate this,
one corner has been ent away, and the life of the matrices has
thereby been greatly increascd.  The completed line of matrices is
shown in Figo S0, Plate 36, Some matrices are now made with
two fuces; when the second face is used, the lower side-tongues of
the matrices travel in a groove at a hisgher level until the casting
has been effected, Pig. 81, The line is measured dirvectly by the
total length of the gronp of matrices. As in other composing
machines the operator is warned by a bell, sct abont five ems before
the end, when the line is nearly full ; the length set must be skt
to allow for the spaces filling out the line. Between each word
a space matrx or space band is dropped s this has no  teeth,
consequently it is not clevated to the distributor bar at the top of
the machine, bnt goos direet to its own magazine. The space
matrix, Mg, 82, consists of two main pieces dovetailed together,
vel sliding frecly and fitting sofliciently well to avoid trouble from
metal getting between the fwo parts. The line having heen sct up,
the  other parvis of the machine come into operation when the
operator pulls the starting handle,

At the bacle of the machine iz a0 cam-shaft carvyine nine cams ;
this shaft 1s belt-dviven through the intervention of an internal
expanding eluteh.  The elotel is thrown out of zear in the event
of any aceident jamming parts of the machine ; this renders the
machine practieally fool proof —a very necessary precantion—not only
to avold risk of damage by a learner, but bocanse the expert operator,
onee he has composed a line and pulled the lever, immediately
begins the composition of the next succeeding line, and does not
watch the line which he has set throngh the sneecessive operations of
casting and  trivoning, nor does he follow the matrices in the
clevator and distribntor,

The following iz the sequence of movements made by the
Linotype. A line of matrices baving been assembled, it is raised

1 . = ] L . =
by means of a lever, and passes into the delivery carriage, which
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Space Matvices, Fall size.
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carries it in to the first elevator. The first elevator descends (1).7
Simmltancously the mould-wheel makes a quarter revolution (2)
[turning from the ejecting to the easting position]: see Fig. 57
{ page 10867 ; the matrices are now in front of the monld. The maonld-
wheel now comes forward (%) and engages the matriecs [the alining
Tugs of the latter passing under the aliving cdge of the mould], but
does not malke complete contact.  The viee-closing lever rigcs (4,
allowing o spring to scat, which in so doing turvs a serew which
sets the viee bloek to the correct size of the line.  The first line-
justification lever (4) rises, pushing up the spaces sucecssively from
right to left in an inclined position, Fig. 85, Plate 36, Meanwhile,
the delivery earringe has veturned to the position of rest (2. The
first linc-justification lever (4) having descended, pressure is also
now removed from the end of line by the viee lever returning to the
position of rest (3), the partially-justificd line being sufliciently
held in position by the pressure of the left viee jaw. The first
elevator (1) now =lightly rises, eaunsing the matriccs to aline along
the edge of the monld.  The metal-pot (T), Fig. 86, Plate 87, now
makes a tengporary forward movement, the object of which is to press
the mould against the matrix line to ensure jace alinement.  The
pot baving dropped back, the vice lever (3) again rises, allowing the
gpring-controlled vice block to determine the correet length of line.
Both the first (1) and sccond (3) linejustification levers now rise
simultancously, and push the space bands np ecenly.  The pot (T
again advances, and is tightly presscd  against the back of the
mould ; the plunger (6) descends, foreing the molten metal into the
monld and matrices.  The plunger having retuirned, the pressure vn
the bottom of the matrices caused by the first elevator is withdrawn,
the line-justifiention and vice levers return to the position of rest,
and the pot and mould-wheel (8) retreat, leaving the slug in the
monld.,  The monld-wheel now completes its revolution by muaking
a three-gquarter turn (2), Fig. 37 (page 1086 ), during which the bacl
of the mould passes over a knife which trims off the superfluous

metal, Fig. 88 (page 1087) |ineluding, of conrse. the locking barsj.

* Tlhe ficures in parentheses denote the eams actuating the lever or other
& B £

member, counting from left to right along the cam shafi.
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The mould-wheel now advances (5) on to two steady pins, the
mould being in front of two parallel trimming knives, through
which the line is foreed by an ejector blade (&), which pushes
the line from the mould, Fig. 88, and theunce throngeh the knives
into the galley at the front of the machine, Fiw. 87, Plate 37 [the
ejector lever being returncd by (9 1. Meanwhile, the first clevator
(1) has carried the line of matrices upwards to the intermediate
chanuel. where it is met by the second elevator (5. The first
matrix pusher (9) now transfers the line of matrices from the first
clevator to the second. The pusher having temporarily receded,
the elevators return to their position of rest. Meanwhile, the first
matrix pusher, acting in conjunction with the space shifter (1), again
advances and canses the space matrices to be aathered by the space
shifter, which returns them to their receptacle at the right-hand el
of the intermediate channel.  In the meantime, the line of matrices
has been pushed by the second matrix pusher (2 from the zecond
clevator into the lift box, where the matrices are lifted, one at o
time, so that each successive matrix is engaged by three revolving
serews, and paeses on to the distributor bar, Fig. 78 (page 1128),
along which it travels [ by means of revolving screws engaging with
the lngs|. The matrices are guspended from the distributor bar by
their teeth, and when each arrives at that portion of the bar from
which the same combination of teeth has been removed, 1t falls
between guides and passes back into the wacazine. The path of the
matrices through the machine is shown in Fig. 85, Plate 36,

The Linotype is driven usually by belting; the main  shaft
carrying the clutch runs at about 72 revolutions per minute and
the eam shaft at abont 7 revolutions per minute.  About 0-35 ILP.
is required to run the machine; the maximnm torque is reguired
when making the upstroke of the pump.

The mould and the body-trimming knives can be specially
arranged, so that when a suitable matrix is used the type can be
kerned below the body-size, the kerned portion being entirely formed
in the matrix., This is used to form the two-line letter used in

newspapers at the commencement of advertisements.  The beginning
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of the succeeding line must be set with two or more quads so as to
provide the clearance for the kern, or the exact length may be
obtained by using the two-line matrix reversed, Fig, 55,

The two-line and other special matrices are formed withont nicks,
and consequently are not elevated to the distributor bar; they drop
into a tray near the space magazine.

The rate of output of the Linotype machine is generally taken at
5,000 ens per hour, this representing the normal rate of an average
compositor. Under good eonditions however the compositor can
average from 7,000 to 8,000 ens,  The machine is capable of greatly

exccoding this speed.

Fia. =8,
T.-r'rl-f.h..-- Jr.r-llf-' a
(Linoty pe Slug ).

Twice fnll siwe.

Linotype Duplew Macline.—DBy a recent improvement the Linotype
can be arranged with two interchangeable magazines and two moulds
fitted diametrically opposite each other on the mould wheel.  This
cnables the machine to be changed very quickly from one face and
body to another,

Mevgenthaler Linotype.—"This is the American Linotype, and in

its latest form comprises some further improvements in duplex

worlking.
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Monoline.—The Monoline, Fig. 89, Plate 37, is of Amoericin
origin, thongh manufactured in other countries, and is remarkable
for its great simplicity as compared with the other slug-casting
machines. Reduetion in the number of parts has been carricd
consistently through the design, with the result that a very compact,

1. S

Kegyhoard for Matrie Conposisg Maeclhine (Monoline).

Seale r about rd fall size

.--.\

OO ® QQUUOQQU
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quuubbu\)duq
QOOOLOOLOLOLOOLWE W

D) O LD DU

a much lighter and much less costly machine has been evolved. (The
actual cost is less than half that of the Lanotype machine.)

The keyboard, Fig. 90, comprises pinety-six keys (and o space
key ) which are arranged in cight rows of twelve, the arrangement
Leing very similar to the koyboard of the Bar-Lock  or Y ost
typewriters.  There are, apart from  space matrices for line-
justification, eight different kinds of matrix, Fig. 19 {(page 1070, each
kind carrying twelve strikes. The characters of a group are, of
course, chosen so that they come ou the same sef width, fig. Y1
(page 1136}
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Fra, 1.,

Arvangement of Steiles om Wadvices ( Monoline ).
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* Hines in composing the matrices ae wdded fo the right, with their faecs

Frawe the oporator, it is necessary that the strikes shonld e inverted,

According to the particular key depressed, a matrix is released
from the magazine compartment for the kind of matris containing
that sort, and is received on a stop, set by the key, so that it is at the
proper level to bring the required character in line when it passcs
into the asscmbler.  The space matrix, Fig. 83 (page 1151), consists
of a long steel wedge sliding between two short steel wedges, and is
operated in a similar manner to the Linotype space matrix, Fig, 82,
The long wedge has a projection on the back against which the
justifier pushes, lifting the wedges until the line is filled.

The casting, trimming, and ejection of the slug from the monld
are cffccted in a very similar way to the same operations on the
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Linotype, but the distribution of the matrices after the line has been
cast is effected in a mwmeh more simple manner. The hooks at the top
of the matrices arve arranged in a series of nine different lengths
corresponding to the cight kinds of type matrices and the spaco
matrix. The selection to the nine magazine eompartments i effected
by sliding the matrices on their lower ends so that the hooks engage
on a series of distributor rails, which are then lifted and bring all
those of cach kind of matrix (which have been uged in the line)
opposite their respeetive chapnels in the magazine into which each
kind is pushed Interally, off the distribntor rails, by a pusher.

The Monoline slugs arve delivered into a galley in colummn.

The Monoline machine oceapies a space of about 3 fect 6 inches
by 4 feet (i inches, it weighs abont 800 1h. and requires about | HL.I
to drive it.

The adoption of a rational keyboard in whieh the keys most nsed
are 111:1”:& close together is, in the author’s opinion, prc-'['um,iﬂu to the
methods adopted on some of the other machines deseribed, in which
the arrangement of leys is dependent on the sef width of the

character or on some constructional peculiarity of the machine.

Crass IVa., Four-OperarvioNn DMACHINES.

The operations of eomposing and linc-justifying, casting =a
justified line and setting it, which are usually divided between two
machines, are combined in the Stringertype Machine,

The Steingeriype Mackine, Fig. 92, Plate 35, In this machine a
line of matrices is composed, and the operations of line-justifying,
casting a justified line, and setting arc performed antomatically.
The Stringertype matrix, Fig. 21 (page 1070}, ditffers from the
Linotype matrix, Fig, 20 (page 1070), the strike being on the flat.
The matrix is notched at the side, and this noteh serves to set the
mould to the correct width for the character, the dimension from
the bottome of the notch across the flat being the sef width plus a
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constant.  The matrices are assembled as in the Linotype and
measured in a vice together with space matrices, Fig, 84 (page 1131 ),
the measnrement being made on the acorepate thickness of all the
matrices,

When the line has been composed, the spaces are driven up to fill
the vice. The set width of the spaces is obiained in just the same
way as with the type matrices; the Stringertype space matrix is
tapered in side clevation, and the width at any point is cqual to the
sel desived plus the same constant as in the type matrix. It is not
essential that the thickness of the matrix should be the same as the
set width of the type cast frowm it, but all the matrices of a fount
may be a constant multiple of the sef width in thickness. The space
matrices must then be arranged with different tapers in front and
side elevation.  If ¢, i the inclination of the wedge smrface to the
vertical in front elevation and #, in side elevation, and (' is the

constant mmltiple in the case of the type matrices, then
tan ¢, = O tan &.,.

It is thus possible to set the vice and its details to the dimensions
of any convenient body-size, such as pica, and the difficuliy of
obtaining a suflicient thickness for the matrices of the thin sorts
15 overcome,

The platform by which the space matrices ave pushed up is L
shaped in plan, and maintains the lower ends of the space matrices at
the same height while passing before the monld.

The matrices having been measured are presented one by one in
front of the mould, which ecloses to the sof width given by the noteh ;
the pump injects metal into the monld, which then opeps, and one
part acting as an clevator vertically raises the type with its tang to
the receiving race, into which it is pushed by o Lorizontal pusher.
By an ingenious arrangement of the wmonld the tang is earried up
above the feet, two V notehes being lett one at each side, Fig, 42
(page 1087 ); the tang can thus be readily broken off, and the rough
fractured part is clear above the {eet. This is done automatically
by the machine before delivery, the tapngs falling clear down a shoot.
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The type during the easting and composing operations is horizontal ;
when the line is completed it is antomatically turned throngh a0
to the vertica! position and placed in the receiving galley.

The matrices travel from the viee to the left of the machine after
the measuring operation ; they arve then pushed successively one at
a time into the eross race and travel from the operator in front of
the monld ; the last matrix east from remaings in the glide until the
first of the next line comes along, when this matrix is pushed along
the cross race.  After the matrix has been cast from, it passes along
the cross race by the pressure of the next succeeding matrix, and
when it has travelled its own width past the easting point a plunger
pushes it into the elevator race.  On the completion of the line the
elevator lifts the matrices then in the race to the slide where the
space matrices are transferred to their magazine, and the type
matrices elevated to the distributor bar, which eperates in the same
way as in the Linotype machine.

Safety  ent-outs are provided, which operate under any
circumstances which would invelve damage to the machine, and
in the ovent of a line being east of incorrect length the machine is
also stopped.

The advantages of easting scparate type arc many: corrections
can be made by hand and away from the machine if neecssary,
whereas in the slug machines it is necessary to recast the whole of
the line, cven when the correction consisis only of two
lotters or a point owmitted ; the depth of the strike can
and therefore a clearer bmpression obtained, and the
tang permits a hard metal to be used {(gimilar to

transposed
be deeper,
breakaway

that employed
in ordinary type for hand eomposition ), whereas the metal used in

the slug machines, and in those similar to the Monotype, must
necessarily be soft,

The normal speed of the Stringertype mould is 160 characters
per minute; as stated above, this does not represent the limit of
output of a single monld ; the total output possible of nearly 10,000
ens per hour is greater than that of any operator at work.

The machine requires about one half horse-power.
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It is not generally intended to distribute the type but to remelt
it ; when, however, it is desired, a matrix can be Ieft at rest in the
machine and type cast from it continuwously, so that sorts can be
obtained from the machine for hand composition, 1f both machine

and hand work are used.

The same degree of accuracy is required in type cast by these
machines as in type cast on the simple typeeaster. The test usually
applied to check accuracy is that known as the “lock up.” which
consists of repeating the samo characters for o whole pace. A page
thus set up is shown in Fie @3, Plate 395 the type for this were
cast at the rate of 160 per minute.

It does not appear probable to the anthor that the old method of
casting single type and composing by hand can ever be entively
superseded by machine composition, ag the bulk of display work and
a large portion of scientific works eaunot be so treated. In the case
of most daily newspapers the whole of the ordinary matter, with
mueh of the =mall type advertising, is set either in the form of slugs,
or in the ease of some of the more expensively-produced papers by
meang of other composing machines.

A very large amuvunt of hicgh-class work for the better weekly
periodicals, for magazines, for novels and for text-books is still
being performed by hand, but it is probable that this work also will
be performed by machines in the near future, owing to the greater
degree of perfection recgularly obtainable in the produact.

One worid of eantion is offered by the author to those who think
of competing in the field covered by these machines.  The detail is
go complex and the difliculties mot with in working ont the machines
are so numerons, that the time for whiclh a patent is grantod may
easily be in greater part abgorbed in experimenting  before a
commercinl result is obtained.

In conelusion the anthor wishes to express his thanks to Mre. W,
. Maw, Past-President, for his kimd assistunce and for help in
obtaining particulars, to his son My, B L. Maw, Associate Member,
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for his aid in preparing diagrams, to Mr. J. F. Gilmore of the
British Stringertype Syndicate, who has been connccted with the
Linotype and several of the principal machines, for much valuable
information, and to his staff’ for their assistance in the preparation
of many of the diagrams with which this Paper is illustrated.

The Paper is illustrated by Plates 32 to 39 and 78 Figs. in the
letterpress and is accompanicd by 6 Appendices with 15 Figs. and
lates 410 to 45,
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APPENDIX L

Fresmcu T'vee.

The French very early adopted a point system, known as the
Fournier system, in which the unit or point was O 34875 mm.
I'hig systemn has now been almost entirely superseded by the Didot
gystem, and the Fonrnier point is now in use only in Belginm and
the North of France.

The IMdot system now generally adopted has as basis the point
of 0376 mm.* It is to this (Didot) unit that typccasting and
composing machines are designed.

The bodies in use are named according to the number of points ;
the sizes most generally in use are 5, 6, 7, 5, 9, 10, 11, 12, 14, 10,
18, 20, 22, 24, 25, ete.  The 11 point {(corps onze) corresponds very
nearly to the English pica.

The height-to-paper of French type is 2550 mom. and s
25545 mm. for very fat bLlack faccs. The height of quads and
gpaces ig from 1918 mm, to 19-50 mm. The height of rules and
furniture is about the same, the minimnm being 1805 mm.

The supplementary nick, used for distinguishing  the small
capitals 0 8 v w x z and 1 in old style, is also employved in France.

There are certain differences between some of the characters as
nsually cut in France and those cut in England; for example, the
Cap. C has * cats-ears 7 at top and bottom (G ) while in Ingland they
oceur at the top only: also a French fount comprises a sign for
inverted commas « le guillemet » not used in England.,  The triple
logotypes fii and fil are now scarcely ever used (sce Appendix TIT on
Logotypes ).

£

The Fnoglish point is 0053518 pmn.

Droits réservés au Cnam et a ses partenaires



http://www.cnam.fr/

Diwer. 1005, TYPECASTING

AN COMPOITNG

AMACHINERY . 11453

The following short vocabulary gives the names of the principal

parts or dimeunsions of type, see Figs. 1 and 2 (page 1032).

The fee i e
Tl showlder T faelnns
T'he nmick lex cran
The heel-nniek

iles picals i In

Mo Feet v letire

Thes pin-mnc k Tia murrgmue

I"cesil

Testtrer cpcnee

b conunter
I ormedd lotier
T di=trilbnte i

An em-qgiiad

distribuer wn pade
i coebratin

An en-guad nn demi-calrtin
Thae line

H-,-'.L- 'l.'-':l,.”

Ta lizne
approchic

Hupplementary 1 le eran
nicl i1 gupplementaire

T e t.‘.'l].'.: ]l.'.‘_-,l'"t

T .‘-lll.l wr {of i i
Et:Llic]E .? L pemis

The nick in Frenel type iz placed ot the baek

English founts,

L romtdivre wn il

(penfondenr e
Drepih of striloe [profondenr

|_ [Tt
.“-l.-]_” '||||i||_'.. |.|_L:I-|'-|_I'I'l'll'||'.'
Janly foree de corps

line-to-front distanee v la lene

Heioht-to-paper haonteur en papice
St CprL ST
."'L ?"FJ”("E'-

Aol

A salley
Farniturs

A Teal (1t <k gl
Lomdded

A rale (metal)
Aoraleed F o T2 gt )

A rale (wool)

VLS b

e el et

v ol
cnrnibire

e interiisne
irnberliome:

un Lingot

un filet

e reglotie i

fn assortiment
eomplot e
CoLrLeL e T

A fount

instead of in front as in the

The bill of fount for French type gives very different pr portions

to those of the English bill.

(based on that of M. Itignoux) will probably be fonnd useful.

The bill shown in the following Table

It 1s

not nsual to inelude italic unless specified ; when italie is supplhied

it is nsually in the ratio to roman of about 1 o 6.

talien 15 por cont.

The author has

The quantitics, for a fount of roman ouly, can

be obtained by summing those given for roman and italic.

The superiors are uged for abbreviations, such as

M = Monseigneur, O = Compagnie, N = Numdiroes, ote.

It is the custom of the

stall eapitals, and italic

apitals,

trade to supply only 15 B in eapitals,

Lt ine this Bill the auther has

ineluded the other secented eapitals which may be ealled tor.

1 1
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AL S {eanfiaed o rrJ-.l}_rfJ.\';fr_! e b,
Fovaede Lill oof fonad forr 100,000 claractors, corlusive of speces il
grads,  ( Police powy 100,000 caracicres, les espreces
et covdiating o conipris.)

, . N Tretites apitales
Thass alee ednssin, Ponetuations. Capitales. cepital o ,“.31.,.13.
|
| a Ay ) 1, oy A A1) A 170 R 0
b | 515 . b i 125 i s e
! i : T P S
| j Sl : |IE'I= LI Ll i 120 : o
- ey ; __'I.I [ bl ] i bitt | B ki)
' ! P . B ! )
‘ T T K I P " iTh I_ 1.
T T . i . i 15
. = 1 = 1 S -
T [EIRETY i Lo ' H U -
l ‘ sS40 I (hen # 9 i 15
1 :_." l‘ [] & ] ! 1] i 'I o I
]
1 o 3 il 125 i = L) 3 ]
| T T | 2IH) T SNl
: 1 | R hatd) .
o ' G Pri-tife-s
[ % i =i ' el I 24 Ko 2 eapitules
o A ' 3 I oan P71 peecmis,
| ' 1 . a5 A e
T SRR 4 L Al vt s | 12 . 0
no| ML F ]:!:” Y ol L1 N Ly 1z (]
¥ M -
0o BN 5 BN iy S 0 L7 K :‘_]
— . L Zal
P 1720 = 240 i 170 r [ 1
| i — L e —— e iy [ Q 1] i i
q 1.0l ‘ . ¥ » ) y 1)
v 4,450 it Saaat I 240 i L 1
P 5510 = 2 5 ] I
k 1
. ER T e o o - o=
" bann as i les unEse ! i) e 4l 2an
1 b2 wareembs, I Sy L] 1450
¥ Fid i SR v T N o Ttal
e (B ! AL ey (] x () enpitalos
. g 2 -_'IH' v m ¥ A0 arernia,
. - e | I A 15
v A 1 Tl W 100 W Atk L !
- = . e A 1
i win . i . . :
" P . o 1B 20 2 B
o B i 1720 (k. Bl S il i Lo
w TR My 20w e B0
1k I.:'.."-! j" :—i
i 1iis e 41 & 1445 & =) - .
1 S ff il
H N :.l ;‘_."._'I- -Ir ] 1tp
i 210 it m 5
|
1 ] P
B B K20 It 0L 200 il 4,020 i S LT I H 5]

Totnl number ol sorts 2549,
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{(conclwded frow opposite page) TABLE 9,
Frewele Bill of fount for 100,000 clavacters, evcliusive of spiees and
guads,  (Police powy 100000 carcicres, les espaces

of cadraling non i'-’JJr-"i'Ji';-'J.j

. - - Teal.
[ s P . 0 PR T . dpa .
Eupdrienres, Ttal. bas oo ensae, [tal. capitales, ponctuations.
! (KEIN] o P A 1 : BN
S i [ i 2 z 20
/ 1o (! i pL
) T . 20 8 iy ! w2
100h ol Sl i D 1 115
I 150 ‘ 1. diws I i1
el
) ! 120 f =t Ttal. bns e ensse
Ei 195 0 [ HELES (R
Lo i 1.3 i 2 P o
| _— : 1o I Lt i Vit
21 i 163
i 10 g Lo F I
. . -
o s L. s g - e
I8 L
. IGVE I S Ly i i Lis
1 100 i H0 M 2% J J;
] ; [
1 Fiaf N L A i
i1 1ol o Ao r A " o
1. | [ sl
» 2l " 20 i ]
7 154 0 24 i L0y
Childires. - 13 T L R
1 KT 2 s - 44} & A
) i / 715 T 40
2 H - ) - N
, , ! ! ! = Tial, ehiffres,
' =t ? 2 ¥ L% T
i AL i i Ay e b, £
. O i Jy K (4] ¥ (-
ok R
i 4 1 F L
f 250 v Lib A o i 75
7 25 e 5] r a A 45 |
8 | 250 e 10 W 5 s 45
1 _— 1
i 5 o i H' 10
% _ ~
| Hl Stk i 15 0 i5
o 400 i 35 0 75
. S i - o —
10y 3,000 3 IR & s TR 11 S0
4 v 2
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APPENDIN IT.

Characters and Signs reguived in Seientific and Other Warlka.

MATHEMATICAL.

= ig greater than ) eirele oL therelore

< is loss than A triangele 0 heeanse

of  varies as ] sare Ill';_'l‘l.‘l&

en indinite |___| rectangloe ©ominmte

S oangle Af suare root * osecond

[ rizht angle I26m pyponents or powers - ddentieal with

I parpendicnlar to pugeeen B0MTIxes - lifferenes

[ parallel J intewral D used for partial diffor-
4+ plus or minns 'I‘l_ fuetorial entinl coclicients,

And those eharneters of the Greels Tower ease and ecapitals which differ from
the Ttoman, e, B3, 5. 8, &, Lo, B0 Ay pa vy B omoopy oy 7,00 X, P, w, T A, B, A, 2, =2

|
&, ¥, 0.

M EniaoiyEe.

resipe I onmnen 5 dlreehim Sy osernple i drop
. i 5 1 I

P

A ETroNOM IO L,
11 right ascension 0 ascending node Ao mjnnetion 2 opposition
J 24 S ) Ir

# The radix must in some instances be made of I:I] section to receive the
firure or =ion thus i-‘l."t—}':‘}”_ Owine to the sreat dilliculty to the compositor
involved by thissign it =hould when possible be reploeed by the fractional
indes thuas (A + ]',]:f!:, The golilus or dingonal stroke () is now frequently used
to save work in composing, thus we read (I — 1)/D instead of ¥ 1 The wuthor
sngrrests that greater legibility would he cbhtained by the use of the disgonal
stroke in fractional indices, e (A = B2 5

+ Known in printing ns superiors and inferiora,

$ The fuetorial sign (L) whieh alsy guve creat trouble, s now beon

i ! ]

- " - . i
superaeded by the exelamation (1), thas we now rowd oo Dy instewd of T

mon Fla,
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BiGwE 01 TR AoDIAC

T OATies o Lo 1 Bagitinrius
= Taurns np Nirco Vi Caprienrnus
m o Ciermind ~ T.ibra v Agnarins
cp e L Reorpio 2 Pisees

SOLAR SYHETEM,

£ =nn 3 lull Moo F Vesia

# Moreary i lasbogurter o duapiter
o Yo 2 Nluawrs v Eaiarmn
e Iarth PR I TR 1 Uranus
@ Now Moon i rallas RO Neplune
i Tiest gnarter FoJduno
Ar=crLLANENUS,
I Horsepower veersiale Wost, Amleew’s Cross

\:l
K7 response '1' Liviin Croas
Ty

wle Alaltesc Cross s lisEls
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APPENDIN III
Locoryres,

The subject of logotypes, or combinations of characters cast
togetlier, as not yet, so far as the anthor is aware, been studied in
its bearing on typesetiing. ‘T'he very carly patent (1752 of Henry
Johnson was bought by John Walter, the founder of The Tines
newspaper, and was probably the only extensive application which
the system has met with.

The advantage of the use of logotypes in the case of hand (or
machine) composition lies in the reduction of movements to be made
by the hand of the operator; thus a combination of three letiers, e.g.
“the,” will save two lifts or lkey depressions, and a combination of
four letters, e.g.  tion,” will save three lifts or key depressions. It
appears obvious that i1 o certuin combination oecurs so frequently
that it is commoner than any individual letters of the alphabet, a
saving of labour would result from the adoption of logotypes for
such combinations without addizional strain on the memory of the
operator.  On the other hand, where hand-composition is concerned,
the number of case divisions would inerease for each added
combination, and econsequently the size of the cascs would  Dbe
increased algo. Moreover the number of compartments or keys to be
memorized by the compositor would increase, as also would the
distance to be travelled by the hand of the operator.

A furthier objection to the use of logotypes in Lhand work is that,
owing to the larger mass of the combination, the face of any of the
characters is more casily damagod, and daage to any one character
necessitates replacement of the whole logotype.

In view of the absence of statistics on the subject of the
recnrrence of the eommonest combinations of characters, and with
the further view of testing the accuracy of the proportions in the
ordinary bill of fount, the author, after some pre Jiminary trials, has
examined 100,000 characters (exclusive of spaces ), oce 1111}'111#,‘ rather
more than two pages of matter from The Times of 30 April
1907, selected from : Leading Articles, Foreign Intelligence and

Parlivmentary Debate (this latter amwntnting to nearly GO per cent.
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TYPECASTING AND COJPOSING MACHINERY.

TABLE 10.

Nuwther of Logotypes dn 100,00 Trriraeioes,
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of the whole). The following method wag adopted in counting the
combinations : first the matter was gone over and all the four-letier
combinations (chosen from the preliminary trials ) counted ; then the
threc-letter  combinations were taken, and to aveld overlapping
treated in order of precedence, thus in the word “expressed” the
combination “ pre’™ was counted but “ess” was not counted ; then
on  the remainder the two-letter combinations  were similarly
eliminated.

The number of each of the combinations connted in the 100,000
characters is shown in Table 10 (page 11449), in which the combinations
are arranged in order of importance according to the total number of
separate characters employed.

Irom this Table the total number of times any combination
oceurred ean be obtained by adding togethor the figures opposite the
dilferent combinations in which it ocenrs.  Thus the combination
“th 7 gecurs in © the,” “ that,” “th,” * with,” ¢ ther,” * than,” or in
all 2,882 times, while “Th ™ ocenrs in “ The ™ 202 times.

Dy summarizing the totals sueecssively it will be found that the
first combination © the ” aceounts for over 6 per ecent. of the whole
matter ; the first three combinations for over 10-4 per cent. 5 the fivst
cight for over 20-2 per cent.; the first fiftcen for over 80-3 per
cent, ; the first twenty-six for over 40-5 per cent., and the first fifty
for 50-1 per cent.

Logotypes are actually in use for the seven combinations w, o,
i, i, {1, i1 and 01 ; they are also vsed for the italies of these, and for
the ecaps Ad, (B, roman, italic and small capitals.  In all twenty
different logotypes are actually supplied with every complete fount.
All these combinations are rare, amd, for the bulk of printed
matter, eonld be abolished without seriously offending the eye, or
orthography ; in France the f1i and fli are no longer generally used,
fii and il being substituted.®  Why should not the seven commonest

*= These combinntions were originally neccssary owing to the £ being made to
kern in the enlier type: the combined letters had to Le cut specially to avoid
fouline, With  machine-cast  eharpeters (which usually do net kern) the
nocossity for the special combinations ceases o exist, aml combinetions such as
fEanmd £1 do not otfend the eyoe.
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logotypes be substituted for these, and while performing the
composition of nearly 20 per cent. of ordinary reading matter, at the
same time save lifting type (or depressing keys) to the extent of
nearly 12 per eent. of the total work? The answer is probably to
be fonnd in the conservatisin of the printing trade, and in the fact
that the tendency is to abolish rather than adopt these combinations.
The long & (1) with all its combinations, 11 117 {1, still found in
Gierman, to the illeeibility of which language it largely contributes,
the of and gu with several others have been generally dropped in
this conntry, the of alone being still oceasionally supplicd with
some old style faces. It is diffienlt to anderstand why the logotype
“gqu” should have gone out of use, for with the exception of
aloebraical exprossions (amd occazional quotations invelving the
oceurrence of a very fow foreign words) the * q 7" practically never
oceurs exeept in the combination © qu.”

The Table of frequency of logotypes given (page 1149) would have
proved of considerable utility in the design of the Wicks Composing
Muachine, the keyboard of which iz shown in Fig. 56 (page 1104).  In
this machine the inventor attached special importance to the possibility
of obtaining many frequently ocenrring combinations just as chords
are struck on the pinno. With the keyboard shown in the figure,
chords can be struck for 24 of the logotyvpes given in the Table
accounting for nearly 335 per cent. of ordinary reading matter.  With
the following arrangement bt wpehecaioursn gdly, . sp.oqd
for the front row, chords eonld be strnck aceonuting for 51 of the
logotypes given in the Table, and for over 44 per cent. of the
ordinary reading matter.

It may be asked how far does the above Table show the truc
proportion of logotypes in gencral, or how far may they have been
affected by the particular character of the matter sclected for the
statisties. In the Leading Articles and Foreign Intelligence
{40-8 per cent. of the whole) and in the Parlismncentary Debate
(592 per cent. of the 100,000 type), the first cight combinations as
given in the Table occeurred in the following nuwmbers (reduced to
1rer LOr, Lt ),
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Logotypes per 100,600 Characters Roman Lower Case, Capitals,
.|rr.|.'rJr f"n.-'ﬂf::-'.

i = g Sl (e 11k Chpy A= O S92 O 100 :

prer cent, o peer conf. o per cent. Cprer cont. o per eent, ) per cent |

"er I o | | SR [row o |

Danih ik, Lubdn, inlid, L) epenn, ! O T P A A TN T N TR RN

Ll T LI Itk it =iy ST i

| |
il | N il =00l i1 il S =ik
o IEEST | i i Sk ey il
LI T Thetls 1= el =l T Tl

The counting of the single letters guve the vesult shown in the
tfollowing Table, in whieh the wctual number found is compared with
that calenlated from the bill of fount.  (In Pable 11 the figures Tor
the individual letters are rednced in the ratio of 100,000 to the total

Lioman lower case, Capitals aud points = S12.540.)%

TADBLE 11.
Camparison of Observed and Calewlaied fregneney of Occurrence
“f. Irirl-'lft.";t-fi'ﬂ-f[l.': {-?ffrl'}'t-[r'fr_.l'.t.' Jrr 1U‘U‘,”UU

Obscrved.  Caleuladaoal. !1lllr Obcrved.  Cndenlated. ':]I.I;.
i | A I K Pit-a " B N T H R |
i b ' L, B B v 0y ol 1,5y 1220
A T0vs [ 114-0 It 4, LLH) 4,150 L=
i i, i, 110 Tows= o il vy RPN Tuz-d
T T, 11 LT I BT 1 el S RN HERRY
1 GL2ul o 1152 i S SNTH T s

o ln computing the nonwber off points, it =t be remembered thot in the Lill
of tount about 10 per cent. of the quantitios of Full point and eonnnn resp ciively

Lrelome 1o the ttadie fount.
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It will be scen that there was a considerable variation between
the observed and ealeulated frequency of ceenrrence, and the total
ohserved characters in the Table exceeded the total calenlated by some
13 per cent. This is in a great measure due to the matter selected
consisting of long sentences. It is probable that if a much larger
number of characters were taken and a greater diversity of prinfed
matter selected the result wonld agree morve elosely with the fonnt

Laill,

Modigicaiion of the Alphabet— There are in the English language
soveral sounds which are represented in writing and printing by
combinations of consonants and in shorthand by single signs. The
author has investigated the frequency of ocenrrence of these, and has
fonnd that in the 100,000 characters counted above the following
combinations occurred which  could Dbe represented by siugle

characters if the alphabet were modified.

TABL 12

Sorneds vepresenied Dy Trea-lettor Cowdiinedions per 100,000 Chayacters.,

i 2,58 W H2i =t 2
Tl e LI vl Wl o Shoor =11 =
hiar aird b 400 ch T
S0 o “toar =T ol e o U0 i

The author snggests that a saving of about 55 per cent in
writing, typewriting, printing, and reading wounld Lo cifeeted by
adopting two new letters for < th ™ and © ne respoctively, The early
Euglish thorn & eould be used for < th,” or it considered more
legible, the Greek ¢ could be adopted 5 for ® ng ™ o hyvbrid letter
conld be easily designed rescmbling both its components {like the
Greek o). It would also be very easy to design simple longhand
lettors to replace the two separate letters now used ; this saving does
not only apply to the printer and compositor, but affects equally all

who write and rewd the English langnage, and, morcover, it is a
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change which could be introduced first in the daily press and become
oradually universal.®  The author does not consider that it would
be casy to carry his proposal further than the two new leiters
mentioned, which would inerease the alphabet by two characters.
The = th” (¢) would rank eleventh inorder of demand and the “ng ™
() twenty-third in this new alphabet of twenty-cight letters, the
“mng” being in greater Jdemand than k, «, x, j and z.  The adoption
of the two new charncters named could morcover be effceted rendily
on nearly all composing machines by the climination of some of the

oxisting unnecessary logotypes, such as 11, {11, w0 and o

* This change has been already predicted by Mreo 1o G Wells in bis novel

W Len the =leeper Walies,
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e Yoy
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io= !
o

b A
APPENDIX IV, o . y
Y e g

O the Metliods employed in correcting the Division” Plates for
}JI'-i-rlrn'a"-".'i'{F e Wieles Meediine,

The division plates used were of the form of a cirenlar disk with
a central boss seraped to fit o central eolummn.  The divisions werc
100 in number and ent in the periphery of the disk with the ordinary
dividing gear supplied with one of the best makes of milling machine.
The form of division was such that the working face of each was
radial and the other face inclined to the tangent, Fig. 94 {(page 1156) 3
the locking bolt was acenrately ground and lapped to fit in a glide on
the base of the division plate. At an carly stagoe in the manufacture
of the Wicks machine it was found that the division plates were not
gufliciently acenrate for the grinding processes on the segments to Lo
carried ont so far that scoments could be manufactured to stock as
components.  The waaimum error permissible, so thaf the segments
conld be prepared up to the stage at which lapping would begin,
was found to be about equal to an error of 0-0007 inch at the
periphery of a eirele 20 inches in diamefer or less than 15 seconds
of are. This corresponds to about 4% inches at a distance of one
mile : to ensure the result it was considercd necessary to make the
measnrements to less than one-fourth of this amount.

(1) In the first method employed the author nsed a theodolite with
two micrometer microseopes reading to 10 seconds centesimal.  One
gide of the plain end of a lightning conductor on a distant chimney
was used as the distant ohject, and the angle moved through from one
sotting of the division plate to the next obtained by dircet reading
on thoe graduated circle of the theodolite with the micrometer
microscope, the reading obtained being of the form:

4-000 grades + difference.
After taking the reading the theodolite was reset to zero, set on
the distant objeet, and the plate moved another tooth 5 the second

angle was then weasured. Dy this means the total of the readings

=]
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Foo. b, sl Metliod of {_Tmﬂre:-f.-'ur; Diedginn Plafe.

Each division is compared with the ave 7 — 47 of the theodalite eirele by aid of a distant ohject X,

Hienle Mo %

P 7 T ——

: .

!_ ‘

] _ I [.—_- B )

d '| )
II ||
' f

=
]
4

e

o
B e e IR

Fris, B0 ——Seeand Wetlhad af Coveeelfng Weiséon Ulade,
Foach eshivision is compared with e anshe snbbended Ty the Dwo fived wives Looamd 12 ab the centra 0,
=ente Ph

Sord el
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should have equalled 400 grades, but the errors of personal cquation
and of the standand are of the theodolite were fonnd to be equal to
say 000045 grade (4-5 seeonds centesimal).

Tt was then possible to determine the actual difference from the
standard angle for each angle moved throngh by the division plate

J R P TN
TJ.'.n'Ir.n'- _HL-.II.r.-rI-I rl_l'" L '.-.f;-l:,-_l','l..!-_r ,FJ.-'.-.-'.q.-'n.t .I".-'x.lfui'_

Fach division is enmparod with the standanl angle non by thie

micrometor mieroscapo,

Seale Jth,

P
Vo2 SR
x_\k i
1
! Field of Micrometer
i Al e rassedosye,
|
- - i
S L The pair of hair lines can he traversed by the
RATAVEN '*I-_ '* rlernmeter microseape serew 1ill the (bhiel)

] ohjeet e oecupies a central prorgiticom
f Letween the.
§
1

and, by coutinzonsly sutnming the differences, the mwaximnm positive
error (or from the workshop point of view, tho lowest tooth) could be
determined. The excess of the maximmm positive error ahove the
sum of errors at any partienlar tooth gave the ent to bo removed
from that tooth.

The method adopted for performing this work was devised by
Mr. Colebrook; it consisted in mounnting the division plate on a
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horizontal spindle between eentres on a milling machine and applying
a constant torgue by means of a wire fastened to the periphery of the
boss, passing over a pulley and loaded with a weight.

A mierometer serew was fitted so that it could be engaged with
the flat radial surface of any tooth in suecession. An angle mill
momnted on the spindle of the milling machine eould be fed across
the fuce of the tooth to be reduced. This micrometor screw was scf
in contact with a different tooth of the plate, so that the eutter
came inside the gap corresponding to the tooth to be reduced ; the
micrometer sercw was then slacked baelk €ill this tooth, following 1t
nnder the action of the weight, just tonched the revolving mill. The
mill was then traversed to one side and the micrometer serew turncd
through the amount desived to be removed plus a eonstant. This
constant was [, inch which represented  the least amonnt that
coulil be removed with certainty by a cutter withont risk of refusal
and glazing of the surface.

The single distant-object method of measarement did not require
any particular acenracy in centering the theodolite on the division
plate. It proved however a very troublesome method in practice
owing to the rapid and frequent variations in light and atmosphere
near London, and further owing to the yielding of the clay strata
under the passage of trains on adjncent railways.

(2) As geveral plates were required, the author next tried a different
method, Fig, 95 (page 1156), in which the chief troubles noted above
were diminished.  The same centesimal theodolite was nsed.  Two
picces of fine piano wire were stretel e by suspended weights from
o slide and slide-rest some 200 yarda from the instroment. The wires
were blackened, o clean white paper background placed behind them,
and the suspended weights were immersed in water to damp ont any
vibration. The serew of the slide-rest was worked till the readings
obtained, nsing the side of each of the two wires, gave a close
approximation to the degired angle of the division plate (4-000
vrrades).

Tn this case it was necessary to sct the theodolite more nearly
contral with the division plate, an eccentricity of |\ inch only being

].h!'l'In{E':iilj!l:.
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The mode of operation was as follows: -

(i) The bolt being inserted in the space o of the division plate of
the theodolite, the telescope was first set on the left wire L and the
reading L noted.

(ii) The telescope was then turned on the right wire and the
reading R, noted ; thus by difference the angle LOR was obtained
R, = L)

(it1) The plate was turned till the bolt engaged in space (n 4+ 1)
and the reading of the left wire L, ., was faken.

(iv) The telescope was turned and another rveading of the right
wire R, was obtained; from these again the angle LOR was
obtuined as (R, ., — L .}

Thus the angle LOI was measured 100 times and from these
measurements its error was obtained.  (For example d = 0-000031
arade. )

If d and e are the ditferences from the angle of 4000 grades in
the readings of the left and right wirves respectively, then the

readings are of this form (where nois the starting point):

| P8 = (n) 40000 4, 13, = (n 4 1) 4-000° + e, |

L,y =(n4+1)4-0000 4, ., IR, . =m-+2)4000+¢,, .

Ly co=1(n42y4-000:+4d,. . R, .=(n-+ 5y 4-000% e, .
and R, — L, = 4-000° +e, , —d, =4 000548 — 5y .,
where 4 is the mean error of standard angle and +, | is the error in

the theodolite are over the portiom usced from space n to space
(n + 1.
Now taking the alternate readings,

L,., = |;_11 = l;l 4000 = d,,
B, —in-+41)4-0007 ~e .
and subtracting we get 1., ., — I, = d,,, — e,., where », the crror

of the theodolite are, is eliminated, and if' « represents the actnal

orror of the angle from space n to space n - 1,

o=, |, — (e, ., — a.
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The actual arithmetical work ecan be reduced to about six
columns of fizures and the corrections obtained without diffienlty.

The degree of aceuracy attained can be judged by the following
result after three geries of corrections had been applied.

Errors at periphery of wheel 10 inches radius expressed in
milliomths of an ineh -—

0 Til T4ar 2B 0 2800 AN 20 POME Sade i T
Irrors, Ly to 10 T T 10 1 LK ton L o
TR 2100 U0 B0 420 qu0 G600 6300 Ton . TV
,\llrl.l.-}:.l vl 10y ] 15 1 n 7 T i i i I
divisions

It will be scen that the errors had only just been reduneed to the
desired amonnt after the Jdivision plate had been corrected three
successive times.

(3) The next method devised, Fig. 96 (page 1157), gave far
better results, and did not involve the necessity for making so
many cbservations continuonsly.

The eolumn of the divizion plate was fitted with centres and o
long bar of mild steel suspended between these,  This lever was
forked at its onter end some 30 inches from the eentre. A bolt and
set serew were provided for springing open the forked part or closing
it. PFach arm of the fork was drilled and a plug of silver wire
inserted in cach., A very fine radial line was drawn on each silver
pliug with a diamond. A micrometer microscope was arranged on a
fixed support fast to the base of the division plate so that the
horizontal lever could swing under it. A stop was fitted on the
division plate with an adjusting serew with long stem to enable the
horizontal lever to be set so that either the left or right wire could
b brought to zero ; the lever was kept under o constant pressure
against the serew end by means of a weight and fine cord.  Further
means was arranged for enabling the stop to be moved throngh
approximately 4 grades after the reading had been taken.  The gear
wasz boxed in so that wariations in temperature, and radiation from
the operator, did not atfect the readings appreciably.
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The method adopted was as follows : in the plan of the lever,
R is the right hand radial line and L the left.  The line R was
brought under the micrometer microscope and set to zero, then the
plate was moved one tooth and the reading on the line Lo talen, the
reading being the difference between the angle LOR and the angle
moved through by the plate.  After the reading had been taken the
stop and lever were moved so as to again bring R to zero; the plate
was then moved another tooth and the next reading of I taken.

The readings of U were always zero, The readings of L gave
the differences d,, d,, d, ... from the standard angle.

Moreover, since the plate moves through 400 grades when it
completes its revolntion,

=d, +d, +d, + ... d,,, shonld = 0.

- 41 Ea) o

Actually 1t was fonnd to equal &, and Lg = © was the error of
the standard angle between the lines on the silver plugs.

The corrected ditfferences 4, — 8, d, — &, d, — 4 ... were then

tabulated as D, D, D,... D, aod sooonated continuously
thus:—

D,D +D,.D, LD, +D,...0D 4+ ...0,,

thie  calenlation being of a form which makes checking  very
casy.

These totals were then each multiplied by a constant so as to
reduce them to the scale of the micrometer adjustment for milling.
The new values being oy, v, 0y oy « o0 750, 0F which the maximnm
vialue o, corresponded to the lowest tooth ; adding 0-001 ioeh to
this and subtracting (o, + 0-001) from each term in sueccession.
the negative value obtained gave directly the amount of ent to be
talien.

The results obtained can be seen from the following Table, in
which the error in millionths of an inch at the cirenmference of o
wheel 10-inch radiug is given in the top line, amd the number of
teeth falling between the limits is given in the snceceding lines,
as shown by measurement after the first, sceond and third euts o
been taken.

40 2
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The methods adopted may appear troublesome and complicated,
but actually the ealeulation was merely of a simple arithmetical
character. These division plates, it should be remembered, were not
light measuring apparatus, but had o serve for CArTYIng numerous
drilling and other jigs, and required sufficient surface to bear setting

hundreds of times ench day in continnous vegular worlk.
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APPENDIX V.
Maomises Nor Descriep In rHe DBoDyY oF THis PAPER.
(The same classifieation is adhered to as in the Paper.)

Crass Ia (page 1092).

The Blisolype.
reeeived particulars of a multiple mould typecastinzg machine known
as the Bhisotype (Prof. S. A. Bhiscey). This machine is stated to
be arranged o east from thirty to sixty different charaeters per

Sinee this IPaper was written the anthor has

revolution, and te run at 40 revolutions per minute. The speed
claimed for it is, thercfore, even greater than that of the Wicks
machine, being 2,400 type per minute in the larger size machine,
The type are stated to be turned out with the full deptlh of strike
and with nicks and groove finished,

It is intended to work this machine in conjunction with a
composing machine, the characters cast on the easting machine
being conveyed by chains to a group of from eight to ten composing
machines.

The Bhisotype machines are uot at present in general nse.

Urass 1le (page 1002

The Pinel Dyotype—Sinee the Paper was written the author has
received from Mons, IL. 11, de la Colombe particulars of a new machine,
the Dyotype (J. Pinel).  This machine has recently been constructed
in Paris, and differs in several respects from the other machines
described of this class.

The matrices, Fig, 97, Plate 40, are of trapezoidal shape, and a
tnmber of them arve built up into a whedl, Fig U8, having solid
longitudinal dividing bars of the same section as the matrices.
These solid dividing bars serve for casting spaces of the various
thicknesses and for quads.  The matrices are secured in the matrix-

Droits réservés au Cnam et a ses partenaires



http://www.cnam.fr/

1164 TYDPECASTING AND COMPOSTNG MACHINERY . Do, s,

RN TEI-E

Avvioeieneent of Mowlds fur T.'-'."” eosfer { Pinel Dyvoiy )

M
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wheels by eylindrical pins which lock them to cach other, to the
dividing bars formed on the solid portion of the matrix-wheel, and to
the ends of the matrix-wheels.

Bacli matrix is provided with o small steel plate at one side :© the
npper emd of the bellerank levers 1)1 takes against this, when the
matrix-wheel is presented to the monld, and the other end of the
lever tli;]hl‘l.'ﬁr_l{::-'- the bdd}'—dl[:l:' :lg.L{th the pressure of o sSpring, so oas
to give the characters a proportional sef width to the distanee moved
by the upper end of the belleranlk, Fig 90,

Euoachh matriz-wheel contains twelve solild dividing bars with four
rows of matrices arranged cireunmferentially between each paiv of
dividing bars. There ave six circumferential rows of matrices, each
of which containg 48 matrices arranged thus: the first row for lower-
case roman; the second row roman capituls; the third row lower-
case italic; the fourth row italic capitals; the fifth row small
capitals; and the sixth row the varions signs and figures, Thus cach
matrix-wheel contains 288 matrices for characters, apart from the
twelve solid dividing bars upon which spaces can be cast,  There are
two matriz-wheels on each easting muchine.

The meulds on the Pinel Dyotype casting machine are, in
construction, somewhat similar to those already deseribed in the
Lanston Monotype and the Stringertype machines, in so much as
each comprises a movable body-slide which takes wp a position
corresponding to the sef widih of each character to be cast,

There are two moulds v owy, Fige U0, in the casting machine,
anil o collector-slide ¢ which has a to-and-fro movement over them.
This collector-slide forms one side of the would ; it also contains
two slots & s, of the sane scetion as the type, into which the type is
received when the collector-slide has moved (atter the casting las
been eficeted), so as to bring one of these slots over a body-slide
by b, Each slot is in turn then brought over the elevator-slide e
placed eentrally between the two moulds, and this moves the type
successively out of the eollector into the guide clip, from whicl: it
passes to the composing stick.

The body-slide is made in two portions which move together,
with their upper surfaces at the same level when type are to be cast,
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but when & space 15 to be cust the portion nearcst the fuce does not
move, but acts as the matrix cud of the monld, so that spaces are cast
of trade beight instead of shoulder height as in other machines of
this class.

The two moulds are clozed simultanconsly by the collector, and
the two type are east wt the same moment. At the end of its
moveent to the left the collector-slide pauses aud receives the type
cast in the left hand mounld s, 3 it pauses again when it has brought
this type over the elevator ¢ the type received from the left mwould
is now ¢jected into the guide elip and the type from the right
mould we, 18 received in the right slot 5, of the collector, to be removed
by the elevator « when the next suecessive type is being recelved in
the left groove of the collector-slide.

Tt appears that the idea of the inventor of this machine is to he
able to cast up to double the specd olbtainable in a single mouid,
but of cowrse there is some attendant complication 1o arrviving at this
result owing to the donbling of o large nunber of paris esssuntial for
ench mould, Unlike the Lanston Monotype in which compressed air
iz employed, or the Graphotype, in which clectro-magnets are used,
the selecting needles are caused to enter the perforations by means
of spring blades.

The perforated ribbon is very similar to that prepared in the
Graphotype perforator.  Thers arve, however two lines of  guide
perforations, one on cach side of the =trip, Fig 100, Plate 40, which
are e 1:]:,' the 1{:3,1. bLoard itself.  The Ft.l'ifl iy receive lJt:.‘['fUl‘;LliL]llH
on thirteen longitudinal lines, of which the perforations on lines 1, 2,
10, 11 and 12 indicate the kind of type fount (and conscquently the
Iateral position of the matrix-wheel ), while porforations on lines 4,
H, 6,7, 2and U indicate the different characters, lettors, or signs amd
contrel the rotational mevement of the matris-wheel.,  Perforations
on line 3 control the casting of spaces, giving o middle space when
there is a perforation on line 3 alone, and o justilying specee when the
perforation on line 3 ocenrs in combination with another perforation.
The perforation on line 13 is of larger diameter than the others and
sels in operation the trip gear for transferring the line to the

calley.
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A very important feature of the Pinel Dyotype is that it avoids
the disadvantages of requiring the use of unit systems or sclf-spacing
type. The keyboard is arranged to offect the sminmation of any
widths of characters, this being performed by a metal piece whicl is
chapged for each fount wsed.  The wheel, which is used for the
sumisation, is a toothless ratehet, driven and held by friction.  This
arrarnfoernent allows the matrices to be struclk from lj:t]:aiill;:'; ]11111(:h{!$—'1
and therefore permits the work to conform to the foces alveady in
use by the printer, a matter of considerable tmportance.

The line-justification of the line when composed 1s the same for
all bodies and permits any shortness of length from one point up
to twenty-four points to be made up. This is performed by an
arrangement connected with the kevboard.

At the end of the line, the operator presses the line-justifying
lever, and the machine modifies the gpace perforations already made,
the strip being held in readiness for the purpose, withont the
further intervention of the operator.

Unlike the other two machines of this class deseribed,” the
Justifying perforations oceur st the beginning ot the line and the
strip 1= put into the machine so as o start at the beginning of
the matter.  In order to obtain the reguisite total of combinations,
the number of perforations varies for diflferent characters, some
characters being formed by one perforation and others by two, threc,
four or tive perforations respectively.

The first el Dyotype casting machine is shown in Fig, 101,
Plate 40,

Crass IITe { page 1003 ).

The Double Magazive Livotgpe (Figo 102, Plate 41 j.—— Machines of
this pattern are now in usce both in America and Eogland.,  As stated
in the Paper (page 1131 there are two magazines which are placed
one above the other ; the lower magazine has ils escapement below as

shown in Fig, 103, Plate 12, The upper magazine has its escapement

Whee o fson Clpopefeof e e deseribed Dy Moec T W Dioovie o the Dhiscussion

[ aigme 1203 )
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above with separate upper verge rods. DBy means of a lever on the right
of the keyboard either series of verge rods ean be thrown into gear, the
lever performing a similar fuuction to the shift key on typewriters ;
thus any portion or portions of aline may be set in matrices from thoe
upper magazine and the remainder from the lower magazine,  Lach
magazine may contain two-letter matrices so that, with a keyboard
of 90 keys, a total of 360 characters can be obtained.,  The return of
the matrices to their respective magazives is effected by means of
central noteh in the bottom of those matrices which belong to the
upper magazine, g, 104, Plate 42, The matrices after leaving the
arm or sccond elevator arve received on a short rail and those withont
notehes engage with the lower distributor bar, whereas the notehed
matrices straddle this short rail, travel between guides below the top
cars and drop sufficiently to clear below the lower distributor bar;
they then fall into an elevating deviee which transfers them to their
own distribmtor box above the ether,  The return of the mutrix to its
proper place in its own maguzine is therefore perfectly automatic.
The magazines can be thrown backwards and raised clear of the
cacapements at the front end by means of an arrangement of levers ;
in this position they can be changed very quickly.

The American wachine has the same difference in the matrices,
but the potelied matrix in this caze falls down a sloot to its
distributor box and enters the lower magazine. The escapement of
the npper magazine is below and that of the lower magazine 1s above.
Thus in the American machine the additional magazine has been
added below, and in the FEonclish machine above, the original position.
With the American arrangement the lower magazine ean be changed
while the machine is being operated with the upper magazine
1 s,

The new machines comprise a number of Improvements for
facilitating, in particular, the aceess to the monld wheel and to the
trimming knives.
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Clrass I1Ie (page 1093).

e Typograph (1. 105, Plate 43).—This machine was originally
produced in America. It was bought up so far as that conntry was
concerncd by the Mergenthaler Linotype in order to acquire the
vights of the wedge space invented by J. W. Schuckers.  The
Typosraph continued to be made in Canada and Germany, and
since this Paper was written has been introdnced into this conntry.

Matrices.— The Typograph matrices are struck in one face of o
bar of rectangular seetion ; this bar has let in, and silver soldered
o it, an eye of steel by which it is suspended from a steel wire
throughout the operations of composing, line-justifying, casting, and
distributing,  As the matrix never leaves the wire, distribution is a
very simple matter; the whole of the upper portion of the machine
rocls on an axis and is lalaneed by a spring so that a very small
forece only is required to tilt the top of the machine comprising the
magnzine, cseapement, and keyboard until the magazine is at so low
@ level that the matrices slide back into place along the polished
stecl wires from which they are suspended, Mg, 106, The matrices
may be of two kinds: in the single-letter machines they have a
rigid eye at the upper end and arc cut away to a hooked form at the
lower end, Fig, 108 (page 11707, and in the two-letter machines, they
have two notches at the lower end on the same side as the strike and
two parallel notehes on the opposite side above the gtrike, 1Mig. 1049,
In the former eage the matrices are pulled down to justify for alinement,
the upper surface of the hooked end being used for this purpose.
In the case of the two-letter matrices, Mg, 107, Plate 43, these slide
along the nupper surface of one or other of the back parallel notches,
and the justification for alinement is obtained by the gripper pressing
the roatrices upwards by means of one or the other of the front
notehes so that the lower face of one of the parallel rear notehes
bears against the setting bar which has been clear in the groove
during  the period of composition. The matrices do not bear
against the faces used for alinement either during composition or
distribution, comsequently the tendeney to wear and so produce
irregularity of alinement is a minimuin.
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The space-disks, IFig. 110 (page L1707}, are used in pairs one above
the other, and are rotated equally so that the long stems of the letter
matrices are kept parallel.  Two steel bars of square scetion form the
magazines for the space-disks ; each of these bars is separate from, Lt
forms the continnation of, the end of one of the square stecl line-
justifying shafts. In the normal position of these shatts relatively to
the bars the space-disks ean be made to slide frecly from the one to the
other in cither dircetion.  The hole through the contre of the main
part of the space-disks is square, which enables this picee to be rotated
relatively to the plate &, the arm of which is held inoa groove i a
brass guide. The letter matrices on cach side of a pair of space-
disks are thus wedged apart by the action of the helieal surfaces ;
cqual rotation of the two square shafts is effected by spur gears on
the overhung ends of the shafts engaging with a rack which ig spring-
propelled on the line-justifying atrolke.

Fig. 111 {page 1171) shows a line of single-letter matrices ready
for line-justification and Fig. 112 shows the line after the shafts
have Leen partially rotated to the requisite extent to fill the line.

Mouwld,—Owing to the form of the space-disk the Typograph
monld, Fig.o 113, is concave where it comes in contact with the
space-disks whieh project slightly in front of the letter matrices.
The hole formed by the various portions of the mould for the body
ol the slug is plain and reetangular, there being no beads, grooves or
projections in this portion ; the back iz however recessed to a small
depth, but only over a part of the length and width, so that the tanyg
joins the slug below the level of the surrounding portion, Fig, 114
The tang is formed by o separate tang-plate interposed between the
mould and the pump mouth. The tang-plate moves upwards after
the slug is east, and the metal pot has receded, shearing off the tang.
The shearing is actually effected by the steel tang-plate against the
typemetal of the recess in the slug and thus wear is avoided.  The
slug is then ¢jected towards the matrices by an ejector acting
through a hole in the tang-plate ; this takes place in two stages, at
the end of the first the fing on the shonlder of the slug, Fig. 114, are
removed by a pair of trimning knives which travel in the direction

of the length of the slug and towards the back of the machine. The
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second movement finally ¢jects the finished slug which is shown in
Fig. 116 and in section in Fic. 115, A second and smaller cjector
removes the tang from the tang-plate and it falls into o shoot.  The
finished slug is delivered into a galley.

The pump plunger is spring-propelled on the casting strolee with
A pause on completion of the cast to allow the metal to solidify.
This process is assisted by the cirenlation of water throngh the
water-jecket which surronnds the monld and leeps it eanl.

The Typograph Machine.—-At the top of the wnchine, Mg, 105,
Mlate 43, is the keyboard together with the escapements and magazine,
The keyboard comprises eighty-four keys, the arranzement of which for
the Knglish language iz shown in Fig., 117 ; sinee the matrices do
not leave the wires it is possible to adapt the machine to any other
language without either the necessity for specially designing the
faces to any particular system of sof widths or the need {op
modifieation of the magazine, escapements, cte. It ds, in fact, a=
easy to adapt the machine to use other characters as it is to so adapt
a typewriter.  The escapement, Fig. 118, is operated by a rod
from the key ; it is of the shears variety, the pull on the rod raising
the first blade and releasing the first matrix after the second
matrix  has been checked by the second blade of the sheoars
On the return of the key, the second matrix is allowed to eonc
forward to the place occupied by the first matrix after the first blade
has descended far enough to check its further movement. When the
upper frame of the machine is tilted back the escaperncents, which are
carricd on a separate frame, are raised clear of the wires by a lever
having an ececutrie movement, so that the matrices can return freely
to the ends of their respective wires. The eseapement-frame eomes
back into position on eommencing the return movement, so that the
cscapements are in place before the wires reassume a horizontal
Positicn,

The operation of tilting the upper portion of the machine baclk
also ensures the return of the two sets of space-disks to their
respective places on their magazine-bars, this being effected Ly a
cam on the magazine shaft operating a rack, which turns a pinion on
a vertical shaft carrying two levers ; these act regpeetively upon the

4+ K
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two space-lisk shafts upon which the former are threaded.  Thesc
ppace-disks arve released by a key button just above the keyboawd
propor.

The operations of assembling and line-justifying are shiown in
the four Figs, 119-122, Plates 41 and 15, the reference numbers in
each of these being the same.

In Fig 119 the machine is shown at rest, neither the matrices,
nor the space-disks being in the aszembling place which is opoen
ready to reveive then; the viec-juw 1 i= in the open position and the
siuare shatt 2 15 canpty. The part 5w removable stop picee which
can be clhanged when the monld s altered for varyine the length of
Line.  The two bars 4, 4 scrve as a bearing to carry the matrices
while Leing assembled, and to sapport them against the pressure ol
the metal pot when the cast is being made. Phe alinement bar 5
provides the bearing surface for the feet of the matrix-bars to rest
non dbnring li1lr_—_gll.«:fith::dhﬂh 1'he M'jL‘i}—J;LE#' I econneetod to tids bar
closes the assembling place when the eomposition of the Tine has
been completed, and keeps the line of matrices in position during
the easting operation.  There is an adjustable mark 6 above these
parts whiel: shows the width of line to which the machine has been
gt to q_;cst'rt_::'-:lnm-.-:l to the mould in nse. This mark warns the
operator when he must finizh tho Tioe aod start the casting operation.
The part 7 shown below the alining bar is called the gripper; 1t 1s
mounted on the shaft carrying the monld arm amnd Lears acainst ane
of the noteles in the matrix-bars pressing them up so that one of
the back notehes bears against the alining rvil. This operation
takes place af the sane time that the space-disks vevolve and sprend
the line.® the final justitication of the line being performed aftes
alinement has been effectoed.

Fig. 120 shows the assembling Dloek with o line of two-letter

matrices eomposed but free; the ,:_,,-EJ;.g_u;l_a-Lh:-;hH_. nine of whicl: are shown

# e operations deseribis] Lere relate to the two-letter matrix, [ will s

seen fronn the deseription of the sinele-letter matrix hiow thie position and sction

of the alining bars must diftor in the gincle-letter machine,  In the two-letter
mmnehine the sripper moves up to aline the matrices ;i the sipsle-lettor it

poves dliwi.
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between the ten words composed, are barely visible as they occupy
that position which presents the narrowest face towards the mould.

Fig. 121, Plate 45, shows the vice=jaw in its erect position ready
for closing in to the proper length of line indicated by the mark 6.
This closing is effected automatically on moving the starting handle.
When the vice-jaw 1 has reached the position corresponding to the
proper length of line the space-disks, which have up to this time
remained stationary, rotate by the action of the rack on the two
pinions. The space disks can assume any width from two to nine
points,

Fig. 122 shows the arcangement of the matrices after line-
justification has Leen completed.  The incrcased width occupied by
the space-disks, us compared with that shown in Figo 121, is ecasily
seen,  The gripper ¥ Lholds the matvices in position for alinement.
The mould is then lrought up and held against the matrices
pressing them against the bacl bars 4, 4. The metal pot with
its mouthpiece is then brought to face the tang-plate of the
monld making the whole space to be filled with metal airtight,
except for the small air ways ground in on the fuce of the monld.
The pump now operates and the slug is ecast.  After a slight pause,
the pump and mould return to their original position and the line of
matrices is then nnlocked.

While the above operations ave taking place the compositor is
reading his copy, and so soon as the casting has taken place he can
tilt the top of the machine back distributing the line of matrices,
This done, he ean commence the eomposition of the sunceceding line,
The upper portion of the machine is locked from the moment of
toving the starting handle until the casting hns talen place.

After the matrices have been unloeked the tang-plate rises,
cutting the tang elear from the slug; when the tang-plate has
reached its upper position the slug-cjector ecomes into operation
Partially ejecting the slug ready for the trimming knives to operate.,
After the knives huave completed their stroke the slug is ejected and
travels down a shoot to the galley ; the tang is ¢jected from the tang-
Plate by the small eiector, and the various parts return to their
Positions of rest in readiness for the noxt casting oneration.

o S
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The time occupied in pe rforming the cyele is three seconds,
during half of which time the magazine is locked while the ecasting
takes place. Immediately this is released, the operator, who in the
meantime has been reading his copy, distributes the line of matrices
just cast from and proceeds with the next, simultancously with the
operation of trimming and ejecting the slug. It is stated that it 1s
found in practice that the time occupicd by the casting operation
is that required by the operator for reading his copy and that
consequently no time is actually lost : the copy holder remains fixed
in its place while the upper portion of the machine is tilted.

Where repetitions of a line are required, it is merely necessary
to leave the line of matrices standing and move the starting handle
as soon as cach slug is turned out, which is done at the rato of
20 lines per minute, being more than double the speed of the
other slug easting machines.

The output of the Typograph is stated to average from 6,000 to
12,000 ens per hour.

The metal pot is stated to hiold about 40 1h. of metal ; it 1s heated
by town-gas, the quantity required being abont 11 cubie feet per
hour.

The machine weighs about 9 ewt. It cecupics a floor space
about 2 ft. by 2 ft. and stands about 5 {t. high, the space required
for machine and operator being about 6 ft. by 6 ft.

The power required to run the Typograph is about 0-25 IL.IP.
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flisonssion.

The Piesioex s, linomoviee o vote of thanks to ibhe anthor, said
the Institoiion owol him a decp debt of gratitude for a most
interesting, voluminons awd elear Paper. Many of the members
believed that the Tnstitation of Mechanieal Engincers shoulid be the
receptacle of all classes of information conneeted with Engineering,
and heartily welecomed a Paper on typographical work, beecanse it
certaninly was very instructive and conld not fail to be of interest
and wse to the Institntion, both to the present members and to those
whio would join the Tustitution in the futnre,

Tle ro=aolution was carviod with acelamation,

The Puestpext bl pleasure in ealling upon a gentleman to open
the diseussion who had been to o considerable degree connected with
the Tnstitution for many years.  1le referred to Mr Maurice Clowes,
whos=e firm had been coneerned with the Institntion printing and
had produced the 'roceedings not only with credit to themselves
but with eredit to the Tnstitution.

Mre. Mavieicr Croowes (of Messra, William Clowes and Sons) said
that one of the great problems in typecasting machines was the cost
of the metal to the printer. Some machines needoed a more expensive
motal than others, and he thought attention should be turned to
the subject of cheapening the price of metal in eonneetion with
mechanieal composing.  In many of the machines the metal could
not be made to run, unless of an expensive character. A cheap
metal would neither run nor east solid, and therefore it was a serions
question to the printer. As he =aw scveral gentlemen present who
had studied the question, perbaps they might be able to throw somoe

light nupon if.

WL, b I Gornwone (British Stringertype Syndicate) said a large
number of penple hardly realised how scerious the question of the

metal was, and Lie quite agresd with what My, Clowes had said, as to
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fvpecasting machines, that the ordinary metal without a good flux
wauld not flow.  The orveat question was to know how to mix the
motal. There was no real seeret as to what was gencrally uscd, bot
there was some diffienlty in mixing it and nsing it afterwards.  The
old tvpe-fonnders nsed to test the temperature of the metal in the pot
by putting in a picee of paper and seeing how it burned, and the
man who was engaged in Jooking after the typecasting in this ernde
way judged whether the metal in the pot was too hot or too cold.
Even now this old method was adopted by some t}’!H:—ﬂHull]{:rH.
Engincers, howover, who measured to o ten-thonsandth of an inch
knew the necessity of being correct in typecasting and composing
machinery, as an error in the ecasting of single type as to hody by
the mnltiplication of such ervor wonld at the end of a page of
printed matter throw everything ont. A type-founder had to deal
with very minunte Jdivisions of an inch, and mechanieal ensinecrs
knew the necessity of keeping the metal at an even temperature. 1
they were casting at one time at a temperature between 6007 . and
SO0 . and at another at over 1,000 ' there would be a marked
differemee in the resultant product. Tt was absolutely nocessary to
know the cxact conditions they were working nnder to obiain the best
results. It was also essential that the metal should be kept properly
mixed awd shonld flow  freely. Phosphor-bronze  { phosphorus,
copper and  tin) was now uscd as a flux, This made the metal
nmeh  eheaper and  tovgher than that u=ed by the old fashioned
type-founders, A man might, however, experiment with this for

months before he was able to obtain thoronghly satistactory resnlts,

Mr. W, Worey BeEavvont said he wished to record his very high
appreciation of what he eonsidered a remarkable Paper, a splendid
monograph on a subject that was interesting to a very Iarge number
of those who cojoyed the products of the Inventions the anthior had
deseribed. Tt showed what might be done in the future, not only
towards the production of type of characters most pleasing, and
even 1t that

produced  in 4 way to  assist in the cheapening
wore necessary —of literature, but also the direetions in which

iu]pl‘t}vuuu:ntﬁ might be looked for.
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In the first place, he wished to remark that the Paper, from the
mechanical engineering point of view, showed the immense diversity
of the knowledge of materials and mechanies that had to be posscssed
by a mechanieal engineer who, as in the case of the anthor, took up
ditferent ficlds of oceupation at different times,  Ie had worked
with  the author in eonnection with tramway construetion, in
connection with gas-engine constructicn, and in connection with
motor vehicle construction, and he was glad to be able to s=ay that
e passed throngh the mill of exaction by the muachinery he had
been deseribing that evening, and had not only come out unharmed,
but was able after all that to produce one of the best designs of
Finglish motor vehicles,

He himself had bhad some experience with printing machinery
and with printing, but not with type-making. When visiting the
anthor at the Wicks works he was very mueli surprised to find him
ovenpied in making a sort of trigonometrical survey. He kunew
that he was engagad on some kind of mechanism for the making
ot type, but as he had not then inspected the machinery, the
triconometrical survey was somewhat surprising to him. At the
cuidd of the Paper would be found the reason for that use of the
theadolite that he had found the anthor uwsing to set out aceurately
the circumference of o 20-inch disk.  He bad, in fact, brought into
I|];1}-' a method whichh would have Jelightud Bugg(: or 11(1&3111[:1‘,
[Hooke, Airy, or Rosse, aud some of the others who in early days
fonnd very great dilficulty in setting out certain divided eireles
required for astronomical purposes.  When engaged in considering
certain questions of printing Le had often found himself gently
warned off when he asked the printers to make this or that
modification of methods or practices commonly adopted, and he
could therefore sympathise with the remarks of the author with
regard to some of the old forms of type and certain of the things
that had been felt to be necessary, simply because of the romance
of the survivals of what probably were tho wishes of the great
penmen with regard to forms and shapes of letters. The Paper,
for example, referred to kerns and various other details in the forms

of letters, hair lines, and so om, and the author advoeated the
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seleetion by the reading public of types that would be wan
improvement go far as eyesight was concerned, and an improvement
so far as the easting of the type itself was concerned, and would
lessen the difficulties in making the different kinds of punches and
tools for milling the punches. It was not that the anthor made in
any part of his Paper any objection to the difliculties that had been
expoerienced ; otherwise there would have been mentioned some of
the objections to the extreme minutencss, almost objectionable
mimteness, which had become necessarv in order to make the
monlds of the types for the speeds mentioned.  Dut the author did
say that although there were improvements still desirable, the
engincer had brolken down a great many of the old reverences or
arguments  of the type-founder of the *“always-has-been-so-and-
therefore-should-be-so-in-futnre ™ kind.,  Until the author read the
Paper, it was probable that very few even of the members of the
Tustitution realised the degree of absolute accuracy nceessary to
the production of type to produce that printing which evervbody
saw every day and thought nothing of.  Owne of the remarks made
by the author with regard to the matter was quite noteworthy. He
pointed out that practice with readers, just as practice with artists
or handieraftsmen in any particular craft, brought about a wonderiul
power of detecting  inoncenracies, amd mentioned as o proof the
wanner in which the eye conld instantaneously and without conscious
effort detect any inaceuracy in the alinement of a line of type or any
vther imperfection.  He showed how necessary it was to provide
ior the acutcness of that observation by purposely producing an
wcenrate inaccurney.  lle stated, for instance, that it was necessary
to make type not of certain sizes with recard to ench other, but so
that the relative depths should appear to be so, so that not enly had
a type-founder to malke things accurately, but he had also to judge
of the amonnt of inaccuracy as to form which the public might
demand as a means of pleasing the observant eye.

With regard to many of the requirements arising from the form
of type being simply the survival of the demands of old penmanship,
it would be noticed that on pages 1047 and 1045 the author referred
to another phase of that important question where he spoke of type
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fuces, and gave excellent examples of different forms of iype, those
which were the product of the expert in type-desioning in modern
times, those that were of the older form made before type with very
fine hair lines was possible, and also an example of type which was
very easily readable, but perbaps not considerod by the tvpe-desicnoer
as having the same perfection. He would especially draw attention
to that particular type, given as an example of © faney faces,”" in
conmeetion with the importance of the statement made by the author
in the sentence printed with the type face marked () (page 10155
With regard to the constitution of the metal, there was evidence
in the Paper of one of the difficultics that Tad been et with not
only in typetounding but in varions other kinds of {fonnding, and
there again could be scen the importance of the extrenic aeenracy
which had been the aim of the anthor and others, that the type
metal which wonld flow into the finest possilile line shonld not be
able to make fins by flowing alovg the edges of the monld dnto
which the metal was driven at the necessarily  somewhat  high
temperature in maeking the type. The difiienltics woere enhanced
by the necessity tor getting the cooling fo talie place, as the anthor
put 1t, in three hundredths of a sccond withh metal bot encugh to
run into the corners, e Lad tonehed on a few of the points in the
Paper, aud wonld enly repeat his very high appreciation of the hook
which the anthor had written on o subjeet abont which very few

knew much.

Mr. AL K. Giens {of Harrison and Sons) wished diest of all to
thank the Institution for their invitation to printers to be present
that evening. Though he was mot fioamliar with  mechianieal
engincering bimself, he knew something of printing and about one
well-known type-setting and easting machine,  Something had been
gaid with regard to cost of metal, but as i as bhis expericnce went
that did mot enter into the question very largely. When the firm
with which he was connocted was talking up machine composition
six years ago the metal was a trouble, the reason being that the
general run of printers knew wvery little of the type-fonnder’s art.
There was difficniiy in getting the metal to roun frecly in the mould ;
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sometimes the metal was too hard and at other times foo solt and
slugeish.  The trouble arose partially from the proportions of the
ingredients being searcely suitable and partially from the indiffercnt
mixing., It was thought at first, at any rate by bis firm, that
anybody conld mix metal, and it was relegated to an odd man, who
tool little interest in his work, with the consequenes that the
mixing was neglected and the heavier metals got to the bottom, anid
the lighter to the top, and the metal varied very greatly eansing
endless trouble on the casting seetion of the machine, Since then
the firm had taken up typecasting largely, and thus with better
knowledge and practieal men to deal with the matter very little
trouble was now experienced.

With regard to the actnal cost of the metal, he conld not give
the exact figure, but he had made a rongh caleulation, and had come
to the conclusion that in the firm to whieh ho referred it did not
exceed Sd. per 1b., a cost which certainly would not seriously
handicap machine compogition as compared with hand setting,  His
remarks roferred to the Monotype, working all types from nonparcil
up too=mall pica, and, with the larger types predominating, little or
no - alteration was made in the metal used.  There was only one
peculiar thing abont the majority of his work ; the runs were rather
short, and in consequence very hard type was not necded.

There were three things that most appealed to the printer. Tle
must be abselutely certain of his height-to-paper, or he wounld
experience endless trouble on the printing machines ; he must be
equally assured of the corrcetness of his alinement, or he was bound
to get into trouble with his enstomer: and, thirdly, his type must be
solidly cast, true te body and sef, and with o clean-eut and readable
face.  Alinement on the Monotype machine, and he had no doubt on
any other single-letter machine, was dependent on a number of
details, and a very sharp look out had to be kept to make sure it did
not go wrong.  On all single-letter machines there were a great
many advantages, the principal being that it was possible to deal
easily with authors’ corrections, the bugbear of the printer. With
a single-letter machine the corrections conld be made by hand quite
apart from the machine, and econsequently that type of machine
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appeared to have immense advantages for the general printer. He
dil not however deery the glug machine ; that also had its advantages,
and undoubtedly one was the ease with which the solid lines could
be handled for newspaper worle.

With rezard to the cffect of high quads and spaces, if high quals
and spaces could be got rid of] half the printers trouble would be
over.  They were a serious objection in the composing room, and a
still worse ironble in the machining department, and the printer
womld valoe any aidl which mechanical i:!TIf__ji"i]'tq"‘.r}l'H could render in the
direction of reducing the height of these wvery nccessavy types.
There was always a diffienlty, however mueh eare was talken over the
locking np of the formes, in keeping the quads down and more
partienlarly where bhlocks were included in the make up of the
pages.  With very open table work, which of conrse it was policy to
run on the machives, the only thing to Jdo was to lift the quadrats
out bodily and snbstitute metal furniture or something of that sort.
In connection with a table job he wes running that day, with the
first colummn very open and fairly wide, he had come to the conelusion
that the hest thing to do was to ran the three or four remaining rather
sl eolunmns on the T:‘:ﬂ.-.:hil!t.'= lt:iL‘-'ihg the CU[:IPIJ};{HHIL of the first
colnmn entirely to the men muking up the worlk.,  In that way he
saved time in the opesativg room and time in the casting room, the
hand-compositors” work heeame more remunerative, and blacking of
quads when machining was avolded.  If only the mechanical engineer
conld invent a means of seenring low guads and spaces it would
add largely to the ecommercial utility of the machine, and would
prove an mmense advantace to the printer.

Me. W. I Locx said the Paper, in Lis view, represzented a
tremendons amount of work, and he had been very much interested
in it, but it was mot a Paper— he was sure the aunthor wonld
appreciate the spirvit in which this was said—that justified the title.
The aunthor laid himself open to this criticism when, for this Paper,
he seleeted the title © Typecasting and Composing Machinery.”
Reading it as a specialist, it appeared to bim that it was not a Paper
ihat covered the subject. 1t scemed to be a Paper written by an
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engineer who had come in contact with typecasting and  typo-
composing machinery as one of the incidents of his profession, a
Paper by an engineer who had thoroughly understood the =subject
just where he happened to have touched 1, but not o Paper which would
justify its title., e mentioned that becanse he was rather proud of
the subject, with which he was most intimately associated, and he
shonld not like the mechanical encineer, on whom typeeasting and
composing machine men depended so mneh, to thinl that the whole
subject was exhansted by thi= Paper. He would have liked to =ce
the anthor dealing with something of the history of fvpeeasting and
composing machinery, with the mechanical problems that commercial
men had from time to time put o engineers, and with the different
attempts that engineers had made to solve these problems.  He
would also have lilked the anthor to put before the Tnstitution some
idea of the mass of patents existing on the subject.

However, coming to the Paper as 1t sfood, there were one or two
things he wished to correct. Ile was azsociated with the Linotype
machine, which came under the heading in the Paper of slug easting
machines. Engincers had attempted in many ways to solve the
problem of producing a printing surface by mechanical means as
opposed to the old hamd-sctting of tvpe.  There were two classes of
machines which stood out from the rest: one, producing a line of
type made up of separate fypes, a separate pilece for each letter, and
the other producing a line of type made of a solid block., As a
believer in the latter class of machine, he wished to say a word or
two to mechanical enginecrs who were not necessarily composing
machine men or users of type composing machines, On page 1072 the
author spoke of the depth of the strike, and said that the depth of
the strike in ordinary matrices was usually 0-045 to 0050 inch,
according to the particular type-founder producing it ; and then went
on to say that it reached its minimum of depth in the Linotype and
Monoline machines where the depth of the strike—the distance the
punch pentrated into the copper or brass picce into which it was
struck—had a minimum of 0-02 inch, The author had overlooked
the fact that in the Linotype matrix the punching, which was
0-025 inch deep, was sirnck on the edge of a picce of brass in a
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routing of 0-050 iuch deep, so that the routing and strike together
gave a depth of seventy-five thousandths. Tt was necessary to point
this ont as, as the statement appeared in the Papcr, it would give
the idea that Linotype type was much shallower than ordinary type.

Another point was that the anthor said the Linotype mould
was 5o coustructed as to cast a line of fype having an overhanc
at the back. There again he wished to put him right on a detail
of construction. Whe monld dtself was perfectly plain, and the
overhung was cast in the pot mouthpiece that came up aguinst the
monld.  Those were points that the anthor misht possibly put right
in the Paper.

Un page 1154 the author spoke about the output of the Linotype
machine as being generally taken at 6,000 ens per hour, or, under
cood conditions, 7,000 to 8,000 letters per hour, Under grovinl
conditions, however, the actual working output of the Linotype

wachine would be, roughly, V5 per eent. greater than the fignres
given ; that is to say, 13,000 to 14,000 letters per hour.

On page 1139 the anthor summed up apparently in favour of
single type machines, and, in addition to claiming a ercater depth of
strike, a point which he | Mr, Loclk ) had already dealt with— stated
that corrections could be made by hand and awny from the machine
in the cuse of single type machine, whereas in slug machines it was
neecssary to recast the whole line even where the corrections
consisted only of two transposcd letters or a point omitted, thus
conveying the iden that corrections on the slug machine were more
diflicult than on the s=ingle type machine. That idea was all very
well in theory, and might, unless corrected, appeal to mceehanical
engineers, becanse mechaniecal engineers understood the mechanies of
the machine, but did not, he apprehended, understand much abont
the practical typesetting part. Therefore, he would say that, while
these advantages elaimed for the single type machine were all right
in theory, they in practice proved otherwise, and corvcetions counld
be made quicker on the Linotype and other slug machines than with
the older method of separate types.

Lastly, the speaker referred to the end of the Paper, where the

anthor offered o word of cantion to those who think of competing in

Droits réservés au Cnam et a ses partenaires



http://www.cnam.fr/

e, dons, PYPECASTING AND COMPOsING MACHINERY. 0=

the field covered by composing machines. Ilere the author had said
the detail is so complex, and the difficulties met with in working out
the machines were =0 numerous, that the time for which a patent
was granted night casily bo in greater part absorbed in experiment
before a commercial result was obtained. e ¢ Mr. Locl ) thought

that o trrer statoment than this had never been made.

Meo 1L AL Dosauunst drew attention to the fact that the anthor
tentioned (page 1080 that Siv Menry Bessemer ercated a vaenum in
the monld of Lis typecasting machine immediately before casting,
and went on to say that “ although this method appears to have been
successtul in his case, it has no practical application at the present
time so far as the anthor is aware.” It seemed to him that the
question of ercating a vacuum in a mould was a very himportant one,
and if it could be applied in a practical way to the machines in use
today 1t would be o very great advantage.  Perbaps the author
would explain how that vacnum was produced, and why it had gone
out of nse i it was really o success,

The author deseribed o method of cuoraving matrices instead of
cutting punches (page 1074, Probably the real reason why matrices
woere not engraved, instead of going to the extent of catting punches,
was becanse such o good result was not obtained from engraved
matrices as was obtained from the punch and the driven matrix. On
that subject he would also like to have the anthor’s opinion.

On page 1159 the author, referring to machines in which the
tang of the cast was broken away instead of being trimmed by a eutter,
statod that <. ., ... the breakaway tang permnits a hard metal to be
tsed (similar to that employed in ovidinarvy type for hand composition),
whercas the metal used in the slug machines, and in those similar to
the Monotype, must neeessarily be soft.”  The Typograph Composing
and Slug Castine Machine was apparently unkonown to the anthor at
the thme of writing this Paper, as the system of casting and breaking
awny the tang, cwployed in this machine, was practically identical
with the system he deseribed.  The tang was broken away from the
basec of the slug and the rongh fractnred part was leftin a recess, cloar

of the feet, This system pot onby enabled a hoarder etad to Le nsed,
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but it also ensured dead aceuracy with regard to height-to-paper.
The importance of this latter fact could not be overestimated, anid
was {ully appreciated by the high-class book prionter, whose

requirements in this dircetion were of the most exaecting nature, tor

he thus oltained all the advantages of the slug, in case of handling,
cte., eombined with the highest degree of aceuracy that counld be
obtained in movable type.  Inestablishments where Typographs were
in use, matter micht be set on one machine and corrceted on another
with the absolnte certainty that the slugs from each machine wonld
be exactly the same height.  The monthpicee of the metal pot in
this machine was also specially desizned with a view of enabling
Lard metal to be used, being in the shape of a wide slot instead of a
line of small holes, which rendered it far less liable to * freeze” or
hecome corroded.

The slugs east in the Typograplh, acain, ditfered from those cast in
othier machines, from the fact that no trimming ribs were provided on
the side. The mould beinr encazed in a water-jacket ensured perfect
uniformity of body and rendered trimming unnecessary, with the
cxcoption of removing the slight beard formed by the junction of
the mould with the matrices. The slugs being smooth on both
sides, lines of single type were readily used alongside of the
former.

Tteferring to Appendix IID (page 1145), in which the author
considersd  the adoption ol logotypes of  frequently  reenrring
combinations such as “the,” “tion,” “ance,” cte., the adoption of
such a system in mechanical eomposition no doubt offersd many
wdvantages at first sight, but had its limits.  One serions drawbacle
to sueh a system was that the keyboard would have to be enlarged,
as, with the exception of the combined characters such as iF, (i, {1, 1,
fil, which might well be replaced by some more useful combinations
( since the necessity lor these ceased to exist upon the abolition of the
“ kerned ™ sorts), additional keys wonld have to be provided for the
logotypes, as, cbviously, all the single characters comprised in
the latter would still boe required.  Any great addition to the
number of keys already necessary was detrimental to speed as it
increased the distance that the operator’s hands bhad to travel.
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The advantace to be derived from the use’ ol logotypes was
theretfore offset to a certain extent, that is to =ay. the gain in
minimising the number of key depressions for certain words was
dizeounted by the fact that the hands of the operator would have to
eover a greater distance to touch the keys corresponding to the
logotypes than wounld be necessary in the case of the keys carrying
the single characters. It seemed, therefore, that unless limited to
the present number of keys, or thereabouts, the nse of logotypes in
composing machines offered very little advantage. The logotypes i,
11, f1, 11, 1, however, might well be replaced by such combinations as

¥

“the,” “amd,” *in,” ete., and there was no doubt that, but for the
conservatism of the printer, this wonld have been done long ago by
the composing-machine manufacturers.  Any innovation of this sort
was not looked upon with favour by the printer, who, as a rule,
preferred to stick to the old ideas and retain the ancient usages ol
the eraft.

The proposal advoeated by the author of adding two new
)

clharacters for < th'’ o

and * ng’’ respectively to the Fnglish alphabet
did not lead to any diffienlty of the kind mentioned, sinee it merely
involved the use of two capital and two lower-ease letters which
conld replace four of the practically useless £ combinations, and
could be adopted on sueh a machine ag the Typograph without
altering the keyboard; the whole extent of the change, in fact,
would amount to the substitution of four new key buttons and of
four kinds of matrices for the new characters, the total cost of the
change amounting to only a trivial sum on existing machines, while
it could be made without any expense whatever on new machines.
So large a saving as three-and-a-half per cent. in length of matter as
well as in the labour of composing, conclugively shown by the anthor
to be obtainable, was well worth the caretul counsideration of the
printing trade.

It was possible that this suggestion had applications in other
lunguages, and it would be of interest to know whether in French or
German the author had found any parallel ease.

The average reader ol books, newspapers, ete., wonld be none the
wiser if the fi were produced by single matrices instead of a
4 L
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logotype ; it was only the printer who wonld deteet it. Composing
machines have had o be made to conform to these long-established
eustoms of the printing trade, which in many cases had censed to be
a neccssity, whereas, with a freer hand, their designers conld inorense
the efficieney of the machines, without in any way detracting from
the appearance of the composition producad by them,

The designing and construetion of typecasting and COmposing
machines has presented the mechanieal engincer with some ol the
most complieated and interesting problems he had ever been called
upon to solve, and it was an undonbied fnet that onee o man had
tuken up this subject he hecame so engrossed in it that he conld not
relingmish it, and it became o life study with i

There was no doubt that hand composition so fur as solid work
was eoncerned, even for the very highest elass books, was rapidly
Leeoming a thing of the past.  The resulis obtained in tlis eliss
of work on the Typograph compared most favourably with the bost

Fravndd :ﬁ['I-*;-i.H:_‘].

Mr. Frepericr Wiexs thonght the best contribntion b conlid
malke to the subject of the evening would be not an the form of
criticisms  of minute details in the  Paper, which  was  very
comprehensive and execilent in all its departinents, but in the form
of adding something which would give a more clear idea of the
difficulties snrrounding the processes of construction of any machine
desioned to record written speech by typocraphy. When the subject
first eame under his consideration some thirty-five years ago as u
jonrnalist and parlimmentary reporter and later as o nowspaper
proprictor and Erl'illTL]‘, mntrix composing machines had no existence.
The only mechanical contrivanse for producing o printing surface
available in 1870 was the Kastenbein composing machine which was
Leing experimented with in The Tiwes oflico and was supplicd by
hand distribution, s slow and eostly proeess, ITe watched tho
mnchine composing sone of his own copy, and by later calenlation
found that the differcnce in time between composing by picking
types from a case and by the manipulation of keys was a saving ot

=0 per cont. in favour of the latter. This 83 per cent. was at that
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time almost wholly abzorbel by the ecost of dividing np into lines,
known as justification, and by the cost of distribution and arranging
the letters in line for the tubes of the machine. It was obvions that
the valne of the loosce-type composing machine was small unless a
more speady and cheaper service of type could be provided.  The
resuli was the Rotary TPypeensting Jlachine after some five and
twenty wvears of experimental work in the region of mechanieal
cnmnecring.  Distribution by hand could be realiged at o speed of
5.000 per hour. Doy labonr counld arrange distributed letter in
live at some 10,000 por Lioar, type was east 1o e T0wes office prior
b 1M at an averace of 1 OG0 per hour an the hope that new type
cotndd be supplicd to the composing mactine. My W, C. MacDonald,
then mannser of e TVwes, who conducted these earlier experiments
in the endeavonr to east a new fount of tvpe for ench day’s paper,
concluded his eilorts by the reflection that the more he pursued the
inguiry the more he was strack with © the glorions simplicity of the
compositor awd o pair of cases.””  In the Daris Exhibition of 1875
wins exhibited the invention of Deleambre, whose machine was really
the fomndation of all thae loose-type composing machines enbseqguently
devised, and war nsed dn composing the frst muonber of the Family
Hevald in 1212 (page 11030 A wisit to that exhibition and s
conversation with Mons, Deleambre i company with Mre. MaeDonald
started the series of ddeas which rosulted in the Wicks composing
machine, which get many combinations and several short words with
a single tonch, and afterwards in the Rotary Trpecasting Machine,
which pnt in line 60,000 finished types per honr. The realizsation
of the rotary schome solve:] the .'ll;ezh“:iulT! if .‘-31jE|J_11_‘|.'i11',,{ INRETE type to
composing machine, sceing that it 1r1'n.I11L!(;<1 the finished lotter from
moiten metnl at o speed twelve times faster than the hamd or
mechanical distribution of the manutactored type.

In the course of the mechanieal development of the rotary
machine it was found that the cehief diffenlty in the way of casting
iype rapidly arvese from an imperfect knowledge of the thermal
problem involved as  distincuished from the nechanieal. The
mechanical diffieulties had been described in the Paper, but these
Wele

crpavat o 1-:_.' the fict theat while the machine  was ].JUJ..Ilg

ir
o5

. .
G o 2
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construeted in a shop temperatare of, say, 607 1, it had to denl with
molten metal at a temperatnre of about 7000 F. and « point of
congelation of abont 5007 10 As the produet Lhad to be delivered
with o limit of error of 0-002 it was necessary not only that the
mechanieal eonstrnetion shonld be precise and acenrvate, but that it
shonld withstand the expansion and eontraction involved in the
reception and cooling of these thousands of eastings, an:d allowaes
Lad to be made for eontrastivn on eooling.  The problem was
sufficiently nevel to exeite the eager interest of Lord Kelvin whe
was present on the oeceasion of some of the early experiments, and
partienlarly at one, when, in demounstratine the pump forec, it wns
shown that the metal jot of one-tenth of an inch in dianieter
penetrated a sheet of copper one-egighth of an iuch in thickness in
twenty seconds—the resaltant orifice being a third of an inch in
diameter. The proposition, as snbmitted in this convers viinne with
Lord Kelvin, was this :—How to project a jet of molten metal the
distance of an inch in a spaee of time less than 200 I comled Do
aiven up to a eold monld., The ecasting machines originally in nsc
had been worked on the theory that the mould must be hot. A Tt
monld, he believed, that is a would of a temperature above blood
heat, was required in all casting processcs dealing with resnlts in
which fine lines and sharp surfaces were required.

In typefonnding for three or fonr hundred years, ever since
Gutenbers invented separate types, the practice had been to east
¢ dnmmies ” wetil the heat of the monld had reached abont 4007 17,
and then satisfactory casts bogan.  Adter a fow Lnpedred had beon
east the monld became too Tty and the operator Bl to rofrain o
castinge for a time until the monkd had cooled down.,  Loter machines
introdueed concurrent antomatie cooling by a wind blast or water
channels, Imt none of thewe was cqual to the eooling down of
castings produced at the rate of a thonsand poer minnte, sod o
mniformly eold mould beeame o neeessity.  The preblem resolved
iteelf into the simple question as to how the metal conlid he injeeted
with suilicient rapidity, and that was a pumnp question. The pumps
in ecommon use had been and were now intermittent in their

operation and practically exact in their delivery. The temptation
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to synchronise the stroke of the pump with the presentation of the
moulds in the rotary was considered and abandoned. It would have
involved 100 strokes in ten seconds, and the monlds being only a
Balt dnch apart, more or less nccording to the width of the letter to
Le cast, the wechanienl scheme of synchronisation would have been
difienlt. A continuons and equal projection of metal was resolved
vt ns the simplest solution of the diffieulty, and the resnlt has
siven statisties of nousual interest respectinge the passage of heat
throuzh metals,  The metal being at 7007 ¥, and the point of
congelation 5000 . it was projecied at a specd of 28 miles per honr
throngh a teuth of an inch orifice nnder o pressure of 250 1b. on the
square inch, and resulted in the passage of 50 1b. weight or 240
cubie inches per minute.  The moulds in this way were filled cach
and all in the 520th part of a seeond and cooled in somcthing less
thun the 200th part of a sccond. How muel less, the apparatus
wig not sunited to disclese. There was in any ease the 120th part of
a sceomd to spare, and the easts were ejected in four seconds af a
temperatnre of 807 F.showing that 6207 17, bad been rvemoved in
Tonr seconds,

The foregoing resnlts were shown in a machine that had been
running for two years uninterroptedly, and had cast 250 million
tvpes whiclh had been waed in the production of The TVees or The
Morniog Posi. These figures wonld be of interest not only as an
cxposition of the solution of the thermal problem in connection
with this process of rapld typecasting, but of general interest in
supplement to what is found in the books on the subject of the
comduection of heat.

It was somewhat o matter of regret that a machine which in
the course of its construetion bad resnlted in se many interesting
mechanical excursions should have become practically obsolete by
natural development on the lines of the prineiples it had demonstrated.
The very perfection of the machine made improvements necessary.
The great cost of bmilding it obliged a revision of the scheme of
construction and it was not probable that any more rotary ecasting-
machines would be built.  The time had not arrived for deseribing

the newer form of machine now under construction, boyond stating
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that the disk with all its attendant diffieultics in the formation of the
monlds and the preoeess of cocling was abandoned, and the casting
would Lo ‘II]'l.L'['E'ifEIZl with in a straicht line.  The maeliine wonld
wlso e capubic of adjustment 8o as to cast all sizes and widtlis of
tvpe at will from a single machive.  In wddition to this the new
wethod of easting would be applied to the Linotype machine, so that
the line instead of being cast in o solid =lag would Le produced in
separate words or groups of words or single letters at the operitor s
will, thue dispesing of the eriticism that the Linotype line conld not
be corrected apart from the wachine, and giving to the Liunotype,
which vow hLeld the groumd, all the qualitics claimed by 1ts
competitors without detracting from 1ts owu,

Muel more micht be said upon the subject of typefounding,
which had hitherto becn o scerct industry coufined for some four
hundred years in the hands of some Lelf dozen fionus who  had
jealously gnardod what they believed to be their seerets Probably
the Paper was the first cowprehensive deseription of the practical
working of the art, snd yet it was mainly composed of deseriptions
of machinery produced within thelast thirty years,  The metallurgy
of typefounding would formm naterinl for a Paver by itself. The
information contained in the text books was meagre to a degree, and
quite insnflicient as o reeord of present-day practice. It would be
fmapossible and inappropriate adeguately to deal with it in the courso
of o discussion on the wechanizin of the gubject, but 18 was a mwatter
well worthy the attention of mumbers of the Tustitution, boeause it
involved consideration of that important question of the evaporation
and oxidisation of metals, which cutered so largely into the question

of the strensth and densivy of eastings.

Mr. Lrcuos, after thanking the Institution for the kind manner
in which the Paper had been reeeived, referred fivst to Mr. Clowes
who had tonched apon o very important peint, the cost of the metal.
Mr. Gilhinove hael podnted ont that there was something to be done
in the way of inercasing fiuidity by the usc of phosphorus. It was
certainly important that the metal shounld flow readily, but not too

veadily 3 if it flowed too readily o fin was developed, and yet it mnst
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flow readily enough to {ill o hair line ; therefore it wis necessary to
keep between reasonable limits.

Mr. Worby Beammont had alluded to the methods cmployed for
corrceting the division plates (page 1182): at the present day thero
wus probably little neeessity for originating graduations, but, if the
anthor were required to originate o gradosted eirele of swy 360
rain divisions, be would prefer the last method he lud leseribed
(moditicd if necessary to suit any special conditions) to that of
obtaining 2536 equal divisions by continual bisection and  the
subsequent elimination of errors described by Tronghion.

He had also mentioned the quostion of necessary inacenuracy, and
the anthor di:l not think this bad been alluded to before in anything
that had been written on the subject.  He had tried to alee 1t
clear that it was necessary that the face of the type should be
made ioaccurate, and if it was desired to produce type pleasing
to the eye the inacenracies bad to be standavdized as well as the
ACCNracies,

A featurc in modern printing which was very bad  tor the
eyesight was the use of high-surface paper for the text in magazines,
in pericdicals, and even in books. It wonld bhe far better for the
reading public if the process blocks woere printed on ealendered
paper, interloaved, and the whole of the text on o rougher paper.

Tt was of interest to note that Mr. Gibbs, as a practical user of
one of the machines described, did not appear to lay very much stress
on the question of the metal, and Jnad found that this could be
managed very cheaply on the Monotype, o single-type machine, but

Le had also pointed out that there were various thinges liable to

oeenr if there was the least earclesgness (page 11853, 1 the height-to-
paper was not looked after there was trouble with the machine, and
if the matrices were mot well kept up, or were loose in the frames,
the customers objected to the product.  Mr. Gibbs had also pointed
ont a matter mentioned in the Paper, authors’ corrections, to which
Mr. Lock took exception. He thought their dilferent points of view
were due to the use of different machines.  He had not attempted to
exhaust the subjeet in the Paper, having endeavoured only to point

ont a few important facts.  Not much had been written on the subject
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and there was plenty of opportunity for Mr. Lock and other people
to read other Papers,  In the Paper he had already stated that there
was enough in the Linotype to make a very good Paper by itself,
and probably no one would be better able to do this than Mr. Lock
himszelf.

With regard to the depth of strike, Mr, Lock had rather eriticised
that portion of the Paper, but the counter in the Linotype matrix
was no deeper than the depth given in the Paper, and it was the
counter that sometimes took the ink.,  Of course there was no difficulty
with high spaces or quads on the Linotype or other slug machines,
sinee the depth of routing, alluded to by Mro Loclk, Teft the spaces
Tow; this was shown elearly in Figso 39, 40 (10s87), g, =5
(parge  1184), and Fig, 116 (page 1173) In regacd to las
remarks as to the mould casting a line with an overhang at the
foot, this overbung portion was actually formed in the motal-pot
month, which at the time of easting, and until the metal had set,
formed a portion of the mounld, though probably Mr. Lock was
terminologically correct in not considering this piece a part of the
mould. The author conld not, hbowever, agree as to the mould being
perfectly plain; in the first place there were internal projections at
the foot to prevent backward movement, and in the second place
there were the raised ribs for trimming to body-size. The slug
cast on another line-casting machine, Fig, 116, was east in & mould
{ree from either of these kinds of projections and one which conld
more properly be ealled plain.

Mr. Liock "had also called him to acconnt with regard to speed,
and probably Mr. Lock knew the speed of the Linotype very mueh
better than the anthor, who had not worked one practically ; he had
tulken ithe ordinary figures given to ham, figures which he believed
to be correct.

Mr. Lock did not mention one reason, which tended to minimise
the disadvantage of having to reset the lines for corrections; this
was the case with which the complete slugs conld be handled.
iccently some Inventive effort (A. W. Hanigan) had been expended
in the direction of securing loose type when composed and line-
justified =0 as to form it into & bar,
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Mr. Lonchurst asked a very interesting gquestion about the use of
vacuum in the monld,  ITe did not know what Dessemer did exactly,
becanse 1t was only allnded to wvery briefly in lis life, but he knew
that it was rve-invented subsequently by somebody else, although he
ilid not belicve that it was actually put to practical use. The air in
the monld was a constant tronble, and there was nsually some sort of
provision made for getiing rid of 16, In the Typograpl mould some
very fine depressions conld be found, ground in just deep enough to
let the air escape, and grooves for the same purpose were shown on
the foot of a Linotype slug before trimming,  Alr. Longhorst also
raiced o very interesting point with reference to cograving matrices.
When a matrix was engraved the actual depression corresponding to
the strike of the puoch had the same appearance as the sarface ran
over by an end-mill ; it looked like the engine turning on the case
of a wateh, and therefore the same polished appearance was not
obtained that eould be obtained with any struck or electro-deposited
matrix.

The author wished to express his appreciation of Mr. Longhurst’s
remarks on logotypes (page 114913 The author was not in favour
of carrying the idea beyvond the strietly practical limit. Where a
langnage comprised eertain well recognised sounds represented by
two or more cliaracters in that language and by a single character
in some allied language, it would generally, the author believed, be
a problem worthy of carceful investigation,

Mr. Wicks had alluded to the eold mould as a very recent
invention., He did not think many people used 1t before Mr. Wicks.
It had been nsed in one of the slug machines, the Typograph,  If
the slugs cast in the Typograph and in the Linotype were compared
it would be scen that the cold mould produced a considerable
ditference in the appearance of the slug, though he would not say
greater aceuraey, except in heighi-to-paper.  Water-cooling was now
tised on o number of other machines, in particular on the Lanston
Monotype.

The aunthor shared the regret of Mr. Wicks that the field of

1lL[Ht:§..' of the Wicks machine had becen so lnmited, 11 these machines
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had been put to the task of supplying only the commoner sorts of
character, say the first twelve in orvder of demand, over 50U per cent.
of the total production wounld be so dealt with; or, it the whole
of the lower case were taken, together with the two eonnmounest
T2 per cent. of the total conld be dealt

with Ly o Wicks rotary ecaster, using only thirty-two kinds of

punetuation marks, about

matrices. The stock counld be kept balanced by other and slower
machines, but machives in which there was not the same loss on
stopproe or due to over-production of some sorts. It was to be
hoped that the new machine, of which Mr. Wicks had spoken, would
prove as interesting as the various machines of his invention, which
the anthor had described in the Paper.

f’_.'-'_.l R TIIaT rrl'l"l' .f.r'.-_-,-. .

Mr. A. S, Carenawr (Monoline), of Paris, wrote that be had
made numercus experiments, extending over a period of several
vears, in the attempt to produce a type-metal which should have
greanter stability of composition than that generally employed.
These experiments had demonstrated that from 1-8 to 2 per cent.
of copper was the maximum whick it was possible to alloy with
type-founders” metal.

Tine-casting machine ftype-wetal underwent a wastage ov
depreciation; he had found from trials and observations, made
during a period eof two years, that this depreciation amounted
to an average of 2 per cent. each time the metal passed through
one complete eyele of making and using. The metal was mixed
and melted in large quantitics so as to ensure uniformity, it was
then east into ingots, then passed onee through the line-casting
machine and stereotyped from 3 after this it was returned dirvect
to the mixing pot when it was found to have depreciated to the
extent of 2 per cent.

There are advantages in manufacturing matrix-bars or matrix-
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plates py electro-depositicn. T'he writer had invented a process for
clectro-deposition which had  the advantaze thas the intaglios
(corresponding to the strilke 1n o« prach-struele wadrix) conld be
}ﬂ:;[f_q_;.]_ i the bars or Eul;;l_a r.'_,l"f-,'.-' thicae Lind beon machioned to the
neecessary degree of aceunrscey for the machine requiremonts, whercas
in the ordivary process used in typefoundricos the matris-bar or plate
!‘i_'ili]i]'ucl to b ]ltiL':'-lli'Ili.!I-l, 0 1]'Il:-!-1l1-lﬂ':+]. to *-]Hl]lh alrer thoe {-’J'il'_f-lilr Bl
been formed or pot in place. Dy the weiter’s sysiem the twelve
intaglios vequired tor esmeh matrix-bar, in o linc-casting machine
like: tho :'I.]:.r;-nujt_inu,_ WO i_-,-]cc[l'[i-:]{llmh‘it[::l it tle -.:u]lu'u of the bar
after this had been machivoed to the reguirements of the casting
wachine, It was found in use that the thin copper edges would not
stund  the machine-handliing and contracted, giving rise 1o ©iins”
between the letters. With compound matvix-plates, presenting flat
surfaces to the wmonld, this woulill not cecnr, nor would it take place
in the case of individual intaclios wmuder conditions where the thin
eilires of the intaglio were protected by the wechanism holding the
watrix in position.

The Cerman wmethod of depositing nickel, instead of copper,
1:_:-:_:]|.t. male this or sone similoar Ey SLelin of ill‘Uil!.]l_'i".{Jj_f matrices
lI'Ei-:IllEJL'L"'.'ilL‘l!.\-' :L:li.-‘ﬁ.h!,;ir]_tl:lltl.-.l to thosze {_-ngn,gt:‘l in 1}'1r-_'1131111¢1in;__{ O 11
the eonstroction of typecasting mackinery, as it obviated the expense

of manufacturing and maintaining stecl punches.

Mre B Crosies forwarded o commmunieation tromw dMons, R, H.
pe ra Conosse giving a description of the Dyotype Machine, which
Las Leen added to the Paper in Appendix V (page 11635 ).

Mr., Geonce Davis wrote that it might be of interest to show the
means employed by practical would makers and type-founders for the
lust. 150 years to ensuve the requisite degree of accuiucy in type
without the use of the, then unknown, micrometer.  The instrument
nsed for this purpose was kuown in the trade as the Turning Gauge
amd was shown in Figo 121 (page 1202). The upper jaw of the
cauge was fixed to the stem by screws and the lower jaw, which was
made & good sliding fit on the stem by grinding and lapping, conld

-

be secured in any desired position by the thamnb-serew.  The jaws
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were made with a small amount of taper, the inclination being usually
L in 300, but finer if requived.  The sides of the jaws had lines
engraved l-ineh apart; eaclh division ordinarily, thercet e, equalled
U 0005=-inch,  To use the gauge the tyvpe were rubbol free from
groase and gently pushed into the taper-opening of the jaws, the

position of the type being as shown in Figs 1215 the tvie was
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turncd end for end to compare the sizes at Lead and foot; a
variation of 0-0001 ipneh could be as easily dotected by feel as
variation in the size of a shaft when compared with a Whitworth
gauge by means of ealipers. The gange was also used for checking
parallelism in sof as well as the definite sef width produced by the

type-founder.  Still greater delicacy of comparizon could Le wade by
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using three or four type together in the torning ganse.  This was
actually the usual practice in typefoundries.  Commereially perfoct
tvpe should fulfil the following conditions :—

g

(1) The face must be trae for flatness, e, its plane must be
normal to the four sides of the body; the degree of
accuracy was governed by condition (4.

(2) The faece mnst be trne for position, ie. in plan  the
vertical main-strolkes muast be parallel to the sof and
the line parallel to the body; the degreo of aceurncy
was governed by condition (3).

3y It must also be troe for alinement ; ic. within a tofal of
O-0005 inel the dimension Hine-to-back mast be correct
o gange.

{41 The height-to-paper must be correet to within 0-0003 inch.

(5) The Lody must be parallel within a total of 0-0001 inch

at head and foot.

(6 The «cf must give the correct side-wall on Loth sides.

The height-to-paper gange in ordinary use by the type-founder
was shown in Fig, 123, This gauge was generally cmployed for
testine flatness of face for complinnee with condition (1) above,
aud, unlike the turning gange, the jaws were made parallel.,  The
type was placed in the gaunce and sighted against the light in two
directions in the plane of the face of the upper jaw at right angles
to cach other and inelined each at 45 to the faces of the body. The
ordinary lining-gaugze was somewhat similar to that shown by the

anthor of the Paper, bat was less claborate.

Mr. Peroy W. Davis wrote that he had been conneeted in the
past with the Goodson Graphotype, and that he considered this
machine to be in many respects superior to other machines which
the author had referred to in his Class 11T b {page 1092).

In the Goodson Graphotype the keyboard was similar to that of
the typewriter and comprised 100 keys ; these operated a typewriter
which gave a written record of the work of composition as it

procecded, and, 1n addition, made certain cleetrical contacts by
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which any onc or any pair selected by the key from two sets of ten
perforating punches conld he operated by eleciro-macnets.  The
poerforated strip was narrow and had guide perforations on one side
only, Fix, 12% 5 the perforations ecorresponding to any character or
space ocenpled two conscentive transverse units of its length, The

tvpewriter had eonnected to it a dial seale to show the amount of ine

to be prewle up by inereasing o decreasing the spaces, The face of

type cmploved was of the self-spacing kind having six units to the
cr=puid, deseribed Ly the anthor on pages 104: and 1045, Five
different  sct widths  woere used comprising  two  to 8ix  nnits.
Correctioms, shonld any be reqgairved, eculd therelore be very easily
made by Dand.

o T2
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The Tine-justilication was cliceted by pairvs of perforations similar
to thoese n=ed for the characters; o single hole at the left of the
ribibon (o i‘.:l]l!l:n:lHud:I el v thee npper of tho two }_]".IHSI-L]Q_; Iun-:[t.inr,-h'
forned the space, while apothor siogle perforated hole, in the Lower
position, formed the ivip for the el of the Tine,  As in the other
ribbon machine deseribed, the ribbon most be put into the machine
in reverse order. The inercase or deercase in «f of the spuees was
controdled by an cloctrically operated eseapenent.

The airices were all coanbined in a square matriz bloek which
ditfered from thot descersbed Ly the anthor, inasmuch as it was prrocdhineed
by clectro-deposition. The counterpart of the matrix block was sot
up in type and aceurately justitied, so that all the characters were
correctly placed both for body and sef.  The matrix block, after

removal of the type from 16, was finished and seeured to a steel back
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with eonical holes for sctting the respective matrices truly in
posifion 5 the moving parts were much lighter than in the machine
deseribed by the anthor. The stop mechanism for the grid was
somewhat similar, but the perforations in this case enabled certain
clectrical connections to be made which brought electro-magnets into
plav, and these operated the stops. The matrix grid comprised ten
rows ench of ten matrices, but some of these were used for guads,
There were one row 2-unit, two rows 3-unit, three rows d-unit, two

rows J-nunit, and two rows G-unit. The arrangement of matrices in

i, T2
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the bloek was shown in Fig, 126, The matrix block being in one
solid piece enabled the charncters to be placced very elose together.
This saved 'ﬁ’uight as woll as H:t\'it]g distance fur the matrix LWloelk to
travel.

The monld was adjustable for sof width according to the position
occupied by the grid demanding one of the sof widths cnumerated
{or occasionally in the ecase of spaces the single unit width),  The
monld was water-cooled, and special precauntions, pecnliar to this
machine, were taken to keep the temperature down, The pump was
placed at some distance (about 15 inches) from the mould, and the

metnl £l |::1,:]1:]|;:;_'1‘.i‘.|‘|g it to the nozzle was Leatad 1_1}' mesgus of
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low-tension elcetric enrrent; this arrancement had becn found to
work very well in practice, cnabling the metal temperature to be
kept very aceurately within the desired limits ; while the removal of
the metal pot to a distanee permitied adjustinents of the monld and
adjacent parts to be made with ease and eomfort.

The above brief deseription related to the small machine,
constructed nnder the writer's supervision in Fogland ; as originally
made it ran at 140 revolutions per minute, and was capable of
casting up to pien. Dy modifying the shape of the ceams 1t was
enabled to cast tvpe at the rate of 170 per minute, which it effected
with but little noise and withont evidence of nndue wear,  The writer
had since becn informed that, in America, a larger class of machine
had bLeen bailt with 225 characters and designed to ran at the same
specd.  The alterntion had, however, necessitated dispensing with
the typewriter portion of the machine, whieh, in the writer’s opinion,
was of considerable value, particularly when corrections had to be
T e,

Mr. J. Camvenony Grast wrote asking the author for his opinion
upon the following points :—

(1) Upon the troublesome fringes that one got between the
matrices in slug machines, the Linotype, for example, when the
matrices became worn or when dirt, oil and waste, ete. were squeczed
up between the matrices when being locked by the pressure of the
wedge spaees. Was  there any way, apart from renewals, of
modifying this disadvantage, with its resultant disficorement {o the
printed page; or had the Linotype user, so far as the mechanical
enginecr was coneerned, to put up with it ?

(2) The writer heard it stated by one speaker, who seemed
particularly interested in  the Linotype, that corrcetions were
practically as easily made on a mass of slugs from a slug machine as
upon a page of loose type, and nearly as quickly, Surely this could
hardly be the ease ; and passing over simple corrections within the
line, could it be meant that this applied to overrunning ? At times
the greater part of a column might have to be re-cast to make a
correction. e would like the anthor’s opinien upon this point,
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(3} While on the subject of corrections in slug casting machines,
if these corrections came baeck to the ecompositor and he had to
re-cast slugs under different condition of mould temperature, did not
variation in height-to-paper ensne and spoil the appearance of the
column owing to the different condition under which its component
parts were cast ¥

(47 Was it not ths case that the use of composing machines
wsing loose type had been =o limited, because none had been fitted
with a satisfactory Jjustifying apparatus?  All composing and
justifying machines described by the author seemingly made a much
rongher approximation to the length of the line than that ordinarily
obtained in general hand worl.

(5} He wonld like the author’s views upon the diffienlty alluded
to by one of the speakers who asked for low spaces upon the
composing machine. The trouble with high spaces, which oecurred
with those machines easting separate type the Lanston Monotype,
for example —consisted in the spaces rising; this was of coursze
less linble to oceur with spaces of frade height than with spaces
of shoulder height. The diffienlty was partieularly noticeable with
type with no heel-nick, as cast on some ecasting and composing
machines, for example, the one already mentioned.

() Had the author considered the disadvantage of using type
over and over again, when it practically always meant a resultant
mixture of worn and new characters which produced an uneven
appearance. Ought there not to ba some escape from this state of
thing= ?

(7T) It was true that the anthor had in the conrse of his remarks
pointed ont the desirability of using fresh type every day, but would
it not he a matter of great practical difficulty to equip a suitable
typefoundry owing to the very large stock of punches, matrices, and
moulds which would require to be provided ?  Moulds were not
only wanted on account of the various body sizes, but also on aceount
of the difference in nicks required for distinguishing different founts.

(8) The last matter to which he would like to call attention
was to Mr. Legros’ original work upon Logotypes. Ho did not think
this was appreciated at its right value by any of those who took part

4 M
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in the disenssion. The conelusion to be drawn was very simple, namely,
that one did a great deal of unnecessary work both in writing and
printing.  The saving that wonld result from the mere introdnetion of
two now letters into the English alphabet was very remarkable. Tt
was a change that conld be made gradually, both old and new characters
being used in the same papers and periodieals at the commencement,
and o gradual introdnetion thus taking place throngh all printing.
These new letters conld be introduced later on in typewriting,
and still later in handwriting, in which the tendency in the case
of the “nw” the less common of the two proposed letters, was
visible already in the handwriting of many people. The other lettor
whose introduction was proposed, was “th.,” The use of these two
logotypes alone would mean a saving of aft least from threc to four
per cent.—more than ten days’ work to every daily paper in the
vear. The value of this saved space would at once appeal to
everyone who had anything to do with the advertisement departments
of any of the great daily newspapers. The saving in iime in the
composing room alonc would be considerably over a quarter of an
hour in the eight-hour day. The same saving which alike applied
to fast and slow operators would oceur zlgo in the case of typewriters,
though in their case the saving in space would be of no account.
Some saving to the reader, when not reading aloud, would also be
produced ; the eye, when once acenstomed to the novelty, taking in
words composed with the combined letters faster than those printed
with the present characters. He wonld suggest that the author in
his reply should give a few lines or a paragraph sef up in type using
the ordinary characters, and the same amount of matter set up in a
fount embodying his proposed new characters, as an example to
demonstrate its feasibility and to show the saving effected by his
proposal.

AMr. Tones 1 Lank wrote that to cover the points in typecasting
and composing wachinery which were 1n necd of improvemoent, and
to deal with the svggestions received from the operators of the
present elass of machines and the printers who have used and have
discarded every existing composing machine owing to its lack of
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cificiency and who set the whole of their work by hand, wonld mean
the drafting of a Paper of even greater extent than that of the
author. The systems he so ably ecited and illustrated were those
which were most universally known, and probably represented
the limit of present-day inventive capacity, except perhaps such
knowledge as it waer the privilege of experimentalists to possess.
Anyhow, so far as the publie understanding went, the latest machine
generally represented that which was the most fully developed. Tt
was evident when one toolk into consideration the number of machinces,
together with the many thousands of 1mprovements that had been
made, that the line the inventors’ ability had taken had not been
that of originality and initiative, such asg was the case with the first
digeoverers of new methods and prineciples.,  The whole trend of
present-day thought in connection with typecasting machinery
seemed to have been applied to either the modification or elaboration
of existing parts, whereby the number of movements to effeet a given
result had, in the majority of instances, been greatly inereaszed,
but with little improvement oceurring so far as the type itself
was  concerned, which was the wital prineiple involved. The
development of the mechanieal compositor had been very rapid, and
the strides it had made went without question. Dot real and
progressive invention in this particular branch of mechanies seemed
for the moment to have ceased, the stream of inventive elfort
dividing itself into the two main channels of single type and solid
slng easting, mneither of which represented the ideal form of
composing machine.

What was demanded by the modern typographer was merely a
printing surface perfect in all respects and which might be casily
and quickly produeced and, after production, rearranged with equal
convenience for proof eorrection. The machine to give the required
result must be light in design, of the simplest meechanical eonstruction
consistent with mechanical efficiency, and moderate 1n price.

The surface produced, as well as the justifying of the type, was
the main and, practically, the only consideration in connection with
it ; whether it were a sixteenth, an eighth or a quarter of an inch in
thickness and whatever the manner of its support might be, were

Low o
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matters of indifference so long as it performed the required functions,
But inventors had drifted with the current into the two channels he
had named, and were now painfully comparing merite and demerits
of machines which produced * type high * single types with those of
machines producing * type high ” sgolid slugs, to the abandonment
of true creative effort. With their productions they turned what
was originally solely a composing room into a combined composing
room, foundry, and machinery hall filled with machines of huge
proportions providing (in the case of single typecasting machines,
such as the Monotype and Stringertype} a mass of machinery
weighing over a ton to produce something weighing less than an
ounce.

Mr. Ausrrr Proaes wrote forwarding two photographs of the latest
development of the Thorne machine, Fig. 127, Plate 46, in which
the ty pe was delivered positively, and not on to the revolving disk and
belt as mentioned in the Paper. The Thorne machine was not an
experimental thing in so far ag being an automatie distributor and
setter (leaving out the line-justifier), which latter was an addition.
The machine, taken simply as a distributor and setter, packing up
into line (in a galley), had been manufactured for many years,
and was the oldest machine of its kind on the market; it was in use
in many cities in the United States for small country newspapers.
This new machine was designed in order to make the delivery of
type positive, so that a justifying machine could be attached. The
construction of the machine was roughly as follows: There were
two cylinders “upper and lower”™ with ninety-six longitudinal
erooves or channels. The upper eylinder channels were plain, while
the lower eylinder channels were warded, to correspond with each
character. The upper cylinder was known as the distributor and
the lower cylinder as the stationary eylinder. The distributor was
kept turning by a worm whieh allowed a rest every time the channels
in the two cylinders came over one another, long enough for the
bottom characters in the distributor channels to drop into the
stationary eylinder {when the ward in the channel corresponded
with the character). At the same time, when the distributor channel
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indicated empty, a whole line of characters was pushed in to be
sorted out as it went around.

In this way the distributor was kept working continuously
sorting out the characters into their respeective channels, so that
columns were obtained of a, b, e, etc., all around the ninety-six
chanmnels of the machine in the lower eylinder.

The distributor together with the lower cylinder and the cone
attached to the latter were mounted on a stationary shaft in the
centre of the machine. Around this shaft a eam was revolved at
300 revolutions per minute (inside the cone); the function of this
cam was to carry up and down a plunger, as follows: When a
character was called by the key, a catch was released which allowed
the plunger to engage into the revolving cam. The plunger going
up caused the bottom character in the stationary cylinder to be
pushed off, the character falling by gravity down the surface of the
cone in a groove; while this character was dropping, the plunger
came down much faster (viz. ), of a second) and pushed the
character that had been waiting at the bottom of the cone (from =«
former operation) into a cireular channel or raceway, positively ; by
this means the time that it took a character to fall down the surface
of the cone was saved. A revolving sweep cleared the channel or
raceway, and picked up any character that might be there. This
sweep was met by a packer which in turn picked the character from
the sweep and pushed towards the galley, Fig. 128, Plate 46. The
keyboard was so arranged that combinations could be played, such as
“and,” © of,” “tion""; this was effected by arranging the characters so
that they fell into the channel in their correct position (relatively),
the sweep and packer picking up the combination instead of a single
character. The sweep revolved at 300 revolutions per minute, go that
it was impossible to play the keys quicker than the machine could
deliver, that is, one-fifth second for each character; and a speed of
10,000 ens per hour had been recorded quite easily. The playing of
commbinations or chords was not however liked, practically, for the
reason that the time consumed in playing “ the,” for instanece, by
playing each character singly was so very small compared with what
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might be lost in fixing or rectifying an error ; and for this reason it
wis very seldom used by operators.

Thorwe  Machine awl  Line-Justificr—The principle of line- -
Justifying, described on pages 1125-1126, never got beyond the
experimental stage.  ITowever, the writer believed that line-justifying
by using four spaces, namely, 0-024 inch, 0-030 inch, 0-036 inch,
and 0-042 inch, for 8 point type, by sclecting any combination, was
accurate cenough. Tt has been possible by this system to get the
length of the line to within a possible error of 0-006 inch, which was
close enongh in practice ; in fact, the spring of a line of type when
measuring was at least twice this amount, more or less, according to
the number of characters in the line, and the author’s remarks on the
greater accuracy to be got by using ten brass spaces, as in the Dow
machine (page 1116), might be true, but the greater complexity
more than vitiated the usefulness of a larger variety to choose from.

When the writer last saw this machine Mr. Johnson was applying
his line-justifier, which acted on a better principle than that of
selecting by means of brass spaces. Tt was as follows : a space of the
required width was cut off from a timber or slug of type metal Ly a
straight saw arranged vertieally, one stroke of which would cut off the
space with very little burr. This saw was controlled (for position) by
a screw which was actuated by the measuring mechanism. If the
space broke during the operation of pushing it into the line, a second
similar space would be cut oflf and pushed up. The advantage of
type-metal spaces was the fact that they could be melted up after use,
which was an important item from a distributing point of view.

One serious difficulty with the Thorne machine or any other
machine that set np and line-justified individual lines of type was the

23

fuct that thin characters, such as “17 or 4,7 broke very easily in
hard type metal, and this breakage was likely to oeccur in the
distribution, in the typesetter, or in line-justifying. When this
breakage oceurred, so much time was wasted in getting the machine
started again that the efficiency of this kind of machine was greatly
impaired.

The compressible space, shown in Fig, 62 (page 1110), was tried
thoronghly on a Thorne machine, and the chief reason why it was
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abandeoned was the impossibility of sorting it out when distributing
automatically. The writer did not know exuetly what success the
Thorne machine had had with the automatie justifier attachment,
commereinlly, although it was perfeet, experimentally. Tt was
mannfactured by the Unitype Co., of Brooklyn, New York, and the
few remarks that he had made were from the experience gained as a

designer for the Unitype Co. abont five years ago.

Mr. H. Senn sent the following remarks from the operator’s point
of view. He wrote that the Lanston Monotype did the work of five men,
and it would cast a galley full of 10 point, 24 ems wide, in one hour
and a quarter ; the average of a week’s working could be put down at
abont 5,500 to 5,750 ens per hour, as there were a gool many set-bucks
with trouble on the easter, such as a pin sticking, a splash, face
pulling off, a broken lateh in the loose wall, ete. Tt was o very handy
machine to the small jobbing printer, as he conld become his own
typefounder, and east all his sorts, ornaments, faney borders, cte.

One disadvantage with the Monotype was that it cast spaces and
guads nearly as high as the letters, and in working balance sheets,
sroany job where there were many whites (or quads), the quads
printed as well, causing a waste of time in cutting and smashing the
quads down.,  When printing the quads rosc and rolled, cousing the
shect to flick the face of the quads which were inked, thus leaving
their impression on the paper. Machine minders did not like the
sight of Monotype matter, especially on rush jobs. 1t was more
suitable for the jobbing printer than was the Linotype, beeause it cast
ench type separately, and all corrections were done in the usual way
Ly hand, away from the machine itself; there was no wagte of metal,
beeange the furmes were broken up and melted into small square
ingots and used again and again for other jobs.  There was now an
appliance for making quads lower, but it was rather a complieated
aifair. The machine always required watching, keeping very clean,
overhauling once every weels, and the speed should be kept even, for
if the machine were foreed, there was trouble with the metal pump
at once. The writer did not find the machine he worked to be very

acenrate in justifying the lines of type, as therc was a slight
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variation in the length of the lives which, in high-class work, made
re-justification by hand a necessity.

Mr. Lrecros wrote, in reply to Mr, Capeliart, that the author
considered the data given as to wastage of metal would help to give
information in reply to some of the questions raised. The process
deseribed for preparing matrix bars was one of great interest to
those who had to deal with this c¢lass of worli; a matrix eomprising
several strikes in one small plece of etal, all of which must be in
position to the requisite degree of accuraey, prescuted a mueh more
difficult problem to the engineer than that of a single or even a
double strike, particularly when the low ecost for which these
matrices must be sold (about 7 cents, Canadian, each ) was taken into
consideration.

Myr. G. Davis had given a very practical note respecting the
clder appliances used in the trade for making comparative
measurements (page 1201 ) : he had, moreover, shown in ficures how
these appliances compared with those used by the engineer in
fineness of measurement. 1t was frequently uwrged in disputes
between engineers and inventors that the appliances in practical use
by type-founders accepted a lower standurd of aceuracy. Mr. Davis
had clearly shown that the standard degree of accuracy had been
arrived at by practical experience and could be obtained equally
well with either appliance ; for comparative purposes probably the
old applisnces were quicker to work. The standard degree of
accuracy given by DMr. Davis rvepresented first-cluss work in each
respect,

The remarks of Mr. Perey Davis on the Goodson Graphotype
were of much interest, and it was a matter of regret that more
information was wnot obtainable in  respect to  this muachine,
Mr. Davis had at one time boen connected with the Wicks mnchines,
und bad had considerable experience in this elass of work, The
anthor believed that gencrally the removal of the metal pot to a
distance resulted in a tendeney to cast hollow type; the arrangement
deseribed for heating the metal tube appeared to present considerable
advantages, but the author did not belicve that this method for
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obtaining a constant temperature had been applied on any other
machines of the kind.

In reply to Mr. Grant’'s varions questions the anthor would
say 1—

(1) There was so muech difference between good and  bad
Linotype work that it was difienlt to say how much of the hair-line
between characters, scen in the cheaper newspapers, was due to dirt
and earelessness and how much to wear. It was certain that where
the matrices were renewed in good season this appearance could be
largely done away with.

(2) The question of overrunning appeared to be largely influenced
by the loeal conditions; probably with Linotype machines at hand
the corrections were made more readily than the older school of
compositors would imagine; but, on the other hand, it nst
frequently be necessary to re-cast a number of slugs.

(3) The author had heard it stated by printers that when
corrections had been made in the Linotype matter with slugs cast
on different machines, or under different conditions, there was some
difference in height-to-paper and consequently a want of uniformity
of colour in the printed page.

(4) The use of composing machines supplied with loose type
had undoubtedly been restrieted by the absence of a satisfactory
line-justifying apparatus. There was no more perfect method of
line-jnstifying than that emploved on the slug machines, whether in
the form of the screw, as devised by Hehuckers and used on the
Typograph, or that of the folding wedges of the Linotype space-
band. These gave equal spacing throughout and filled the line
correctly ; whereas nearly all the appliances described only
approximated roughly to this.

Two machines had been devised for dealing with the justification
of loose type; instead of operating in the line, so as to divide the
deficiency of length over the mumber of spaces, these machines
operated by meaus of outside apparatus which prepared spaces of the
correct width determined by the machine. I'he one machine had
been deseribed in the Paper (page 1110 ; the other (F. A, Johuson)
attained the same end by sawing or cutting pieces of type-metal of
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the correct sei width required from a slug or timber and inserting
these in the line.

(5) The difficulty with high spaces, also alluded to by Mr. Gibbs,
appeared to the author to be a very real trouble. It was recognised
by the inventor of the Dyotype, who had made a special provision
for casting low spaces by dividing the body slide into two parts, one
of which reduced the eftective length of the mould when casting
spaces.  Where type had no heel-nick it was rather more liable to
rise when being planed down, as water could get below an individual
space and work it up under the action of the blow.

(6) The author had frequently bhad occasion to notice the poor
results obtained by the mixture of old with new type; this resuls
was quite avoidable by the use of composing machines and fresh east
type cither in the form of slugs orin that of loose type. During the
period over which T%he TVmes was supplied with fresh loosc type
for esnch issue, from the Wicks machine, he thought that journal had
the eleancst appearance of any printed sheet of the kind., Probably
the advent of cheap aceurate type with a simple eomposing machine
and a thoroughly practical autoriatic line-justifier would enable such
a result to be obtained in the future in fuce of the competition of the
slug machines.

(7) The writer here touched on the higgest question aflecting
snch a scheme as that outlined above. 1f there were only three
widthe of faces, condensed, standard and extended, for cach body
there wonld still be some twenty-one type-moulds and seven space-
moulds required for crdinary work, from nonpareil fo pica; but there
are modern and old style and other varieties of face required which
must be suitably distinguished from each other by a diflercnt
arrangement of nicks, so that, in all, the number of moulds may
soon exceed a hundred and the matrices will run to many thousauds.
Apart from the capital ontlay on  these, there is the worle of
originating faces, go that considerable time, as well as money, must
be spent in achieving any tangible result.

(8) The paragraph set up, Fig. 124, with the proposed new
characters would show clearly what practical result was arrived at
by the change. The new characters could be rcad with absolute
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| RN LR
TIHLE SAVING LENFECTLED  BY REFORMING THE
ALPHADRET.

The one thing, above all things, that scemingly 18 required

in the printing of newspapers, 1s the saving of time in going to

press.  In the second place, the saving of time, and therefore
the saving of money in composing, is of the greatest importance
5 and  ever-increasing interest to the trade. Thirdly, the mere

altering or adding of a unit ensures a saving in space well worth
the publisher giving it serious attention. This saving in the
case of newspapers ailords more space for the advertising, and
‘n the case of the best books and the best periodicals, there

10 would be quite an appreciable saving i paper. The introduc-
tion of the two proposed letters 8 and p means a three and a
half per cent. saving of matter in composing and printing
throughout  England and America. Dy dividing this saving
between the operators and the proprietors, the aggregate sum

15 gained by each of them vearly would in itself amount to a
fortune.

HIL SAVIH LEFFECTED BY REFORMIN HI
ALPHADRET.

He one Bip, above all Bips, Bat seemiply is required in He

printip of newspapers, 15 Be savip of time In goip to press. In

Be second place, Be savig of time, and Berefore 8e savip of money

in  composig, is of Be greatest importance and ever-increasip

) ‘nterest to Be trade.  Hirdly, e mere alterip or addig of a umt
ensures a savip in space well worf Be publisher givig it serious
Attention. His savip in #e case of newspapers adfords more
space for Be advertisig, and in 8e case of Be best books and fe
hest periodicals, Bere would be quite an appreciable savip n

(R
-
ot

paper. He introduction of Be two proposed letters 8 and p
means a #8ree and a hall per cent. savip of matter in composig and
printig #roughout Fpland and America. By dividin 8is savip
between Be operators and fe proprictors, Be aggregate sum gained
by each of 8em yearly would in itself amount to a fortune.
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facility by people who had never seen them before and knew nothing
of the suggestion.  The value of the saving to be effected in space
could be directly estimated by those responsible for the advertisements,
because, as Mr. Grant pointed out, it was equivalent cach year to
the space oceupied by the whole of the reading matter in ten ecopies
of any daily paper.

It was difficult to arrive at the figures for the earnings of the
compositors, but it would appear that in the London district alone
upwards of £1,000,000 per annum was paid to compositors in wages
(taking only society men into account); probably in the whole of
Great Britain and Ireland about £3,000 000 per annum was so paid.
In Ameriea, with Canada and with the other Fnglish-speaking
colonies, the amount would be considerably larger, so that the annual
wages earned in composing the English langnage might well exeeed
L£10,000,000 per annum. The saving in this item alone would,
consequently, amount to abount L£350,000 per anunm, apart from
savings effected in materials, in typewriting, time oceupied in
handwriting, ete.

Mr. Longhurst had also alluded to this question and had raised
the further point as to whether a similar saving was to be effected
in other languages. The aunthor had not been able to find any
parallel ease in French, but in German 1t would appear, from a
preliminary examination which he had made, that the substitution of
three new letters for the combinations seh, ¢h and ng would enable
a saving of more than 4 per cent. to be effected. The Russian letter
I1I should not be adopted for sch as it only differed slightly from
the Iower case M in the serifs and hair-line ; it would be desirable
that new characters should be designed which should be very plainly
dissimilar from all those in present use.

The remarks of Mr, Rolls P. Link ( page 1200) as to the inercasing
size and complieation of typecasting and eomposing maechines were
full of truth, but the author was of opinion that much of this
complication was due to the conservatism of the printing trade and
the desire to make the machines do all sorts of things which had
previously been done by hand. It was only necessary to compare
the new duplex Linotype with its two scts of escapements, two
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magazines cach filledl with two letter matrices, and its double
distribution gear, with the earlier simple pattern, in order to realise
the amount of worlk which had been done recently with a view to
increasing the scope of these machines.

The anthor agreed with Mr. Link that the printing surface was
after all that which interested the printer most; several inventors
had endeavoured to simplify the operations by the direet production
of a matrix in flong from which a stercotype could be cast. There
were, however, two almost insuperable difficulties to be met with in
this field, namely, line-justification and correction of proofs. The
anthor quite agreed with the writer as to the change which had
taken place in the ecomposing room, but thought that a system of
machine composition from new loose type, similar to that in use
by The Tiwes till recently, if aided by acenrate machine line-
justification would give a better result than that obtained from the
bighly eomplicated machines of the present day.

Mr. Pidgen had given (page 1210) very interesting additional
information on the evolution of the Unitype from the Thorne
machine ; the difficulty of breakage of thin sorts which he mentioned
had not been found by the author to be so much a cause of trouble
in composing as in distributing machines. The difficulty which gave
most trouble, with some kinds of eomposing machines, consisted in
« turned sorts,” that is, some of the characters would turn through
00° or 1807 between leaving the magazine and arriving in the line;
he belicved this had been a very serions trouble in the ease of some
composing machines,

In the observations of Mr. H. Sell (page 1213) one had the views
of a man who had first-hand user's experience with one of these
machines in composition, and it was of interest to note that he had
raised the same objection as other speakers had done to the high
space, and had also alluded to the case of effecting corrections in loose
type. It was interesting to find that the line-justification effected
by the machine did noft, in practice, avoid some hand-work where
accuracy was required.

The author desired to thank AMons. de la Colombe for much
valuable information on French type which he had incorporated in
Appendix I (page 1142).
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The late Mr. (. Colebrook had pointed out to the anthor the
desirability of standardizing the line; this had been done in
Ameriea and the American practice had been followed by the
Blackiriars and Caxton Typefoundries, Mr. Walter Haddon, of the
latter firm, having been from the first a staunch advoeate of
standardizing this dimension. Unfortunately the ring founders had
not adopted the American point system unaltered for either of the
two systems of linc in use. Table 15 showed the amonnt of beard
(page 1220} corresponding to the different body sizes in the true
American linc and in other cases.

Tt was to be hoped that either the American or the ring standard
line would be adopted throughout the trade, as this wonld prove of
great ultimate benefit to the printer.

In conclusion, it might be of interest to record the approximate
number of machines of the two moest important classes in use at the
present time.

Lavston Moworyre: casters, 2,200 keyboands . .d.a2nn
LiwoTyYFE MACHINES . . . . . whaomat 17,00k
MoxoLisE MACHINES . . . . . ahout 2000

TvroaraPH MACHINES . . . . . over 2000

Total abont . LS n

These machines alone represented @ capital outlay of over
£14.000,000, apart from the sam invested in the works for producing
the machines and their aceessories.

Of these machines some 17,000 were employed in the United
Kingdom, America, and other English-speaking countries, while the
remainder were mainly used for other Huropean languages, amongst
these being  French, German, Dutch, Italian, Spanish, Danish,
Norwegian, Swedish, Dohemian, Russian, Roumanian, Polish,
Slavonie, Hungarian, Hebrew and Yiddish.
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Pl 33

Distributing Machine (Pulsomeler).

Fig. 64.

Fig. 59. Composing Machine (Pulsometer),

Mechanical Engineers 19o8.
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ig. 71.
Casting and Setting Machine
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Keyboard Composing and |
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Fig. 77.

Matrix Composing and Slug-casting Machine (Linoiype).

Mechanical Engineers 1go8.
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Fig. 8o. Litne of Matrices composed Fig. 81. Line of two-letlter Matrices
ready for casting the slug. casting part of the line in roman
(Linotype). and part in ilalic.
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Fig. 86. Metal-pot, Pump and Mould
(Linoiyvpe).

Fig. 87.
Ejector, Mould-wheel

and Galley
(Linolype).

Fig. 89. Matrix Composing and Slug-casting Machine (Monoline).

Mechanical E ngineers 1go8.
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Fig. 92.
Matrix Composing, Line-justifving, and Typecasting Machine
(Stringeriype).
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Plate 4o0.

TYPECASTING AND COMPOSING MACHINERY.
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TYPECASTING AND COMPOSING MACHINERY. Plate 41.

Fig. 102z. Double Magazine

Matrix Composing and Slug-casting Machine

(Linolype).

Mechanical Engineers 1908.
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TYPECASTING AND COMPOSING MACHINERY. Plate 42.

Double Magazine
Matrix Composing and Slug-casting Machine

( Linotype).

Fig. 103. Arrangement of Escapements and Shift Key.

Fig. 104.

Single Matrix
for
Upper Magazine.
Full size.

| o e

Mechanical Engineers 1908.
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Mechanical Engineers 1908,

TYPECASTING AND COMPOSING MACHINERY.
Mairix Composing and Slug-casting Machine (ITypograph).

Fig. 10

-

3

Normal (Composing) position of upper pari.

Fig. 106.

Plate 43.

Distributling position

showing upper portion
tilted back.
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TYPECASTING AND COMPOSING MACHINERY. Plaie 44.

Figs. 119—122. Assembly Channel
of Maitrix Composing and Slug-casting Machine
(Tvpograph).

Fig. 119. Assembly Channel Empiy.

Fig. 1zo. Assembly Channel filled with
line of Two-lefter Malrices.

(Conttnued om FPlate 45).

Mechanical Engineers 19o8.
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TYPECASTING AND COMPOSING MACHINERY. Plate 45.

Matrix Composing and Slug-casting Machine
(Typograph).

(Confinued from Plate 44).

Fig. 121. Vice-jaw closed but Line not vel juslified.

Fig. 122. Line-justified ready for Casling.

Mechanical Engineers 1908.
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TYPECASTING AND COMPOSING MACHINERY. Plate 46.

(Mr. Albert Pidgen's communication.)

Fig. 127..
Unitype
Type distribuling,
Composing,
and Line-justifving
Machine
(Thorne).

Fig. 128.

Thorne Machine.

Mechanical Engineers 1904.
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