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An excerpt of the sections on typographical

matrix making, mold making, and typecasting
from the book

One Hundred Years. Philadelphia, PA:
MacKellar, Smiths and Jordan, 1896.

(In 1896 MSJ) was a part of American Type Founders, but the

constituent type foundries of ATF had not yet been fully
iIntegrated into the firm.)

Excerpted and reprinted in 2014 by Dr. David M. MacMillan
for CircuitousRoot

Pubic domain.

This low-resolution digital version was prepared from
photographs of my copy (the book is quite large, and
will not fit conveniently on my scanner). For higher
resolution versions of the images, see the original
presentation of this excerpt on:

http://www.CircuitousRoot.com/artifice/letters/press/typemaking/literature/general/index.html
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ITHOUT typography the his-

tory of the world would not
be what it is. It was once said that :
if Cleopatra’s nose had been an inch
shorter, the whole face of the world
2 would have been changed. So it may

"k o be said that had it not been for types =

and type-mahng the affairs of the world would be very different from the m',_f’_"_



Eﬁ’//ﬁ“"f—"“"&ﬁ'ﬁ' ,

THE MACKELLAR, SMITHS & JORDAN FOUNDRY, PHILADELPHIA

VIEW OF

BIRDS-EYE



Among the many interesting objects in this office are the various diplomas for
excellence in type-making, received by the foundry from this and foreign countries,
including the Centennial Award, in 1876; that of the American Exhibition in London,
in 1877; the Silver Medal at Paris, in 1878; the Silver Medal at Melbourne, Australia,
in 1881; the Award at New Orleans, in 1885; the Gold Medal at Paris, in 1889; the
Gold Medal at the International Exhibition at Jamaica, in 189r; and the Diplomas
and Medals awarded at the Columbian Exposition, Chicago, 1893.

el Y o sis

MIXING THE METALS.

One-half the entire space below the street, is devoted to the amalgamation of the
various metals used in casting type. It is a spacious place, and unusually large quan-
tities of lead, tin, antimony and copper, not yet fused or combined, may be seen there.

The importance of lead in the type foundry of to-day, and the enormous quanti-
ties required, cannot easily be estimated. It is what gives ductility and malleability to
the metal composition intended for type purposes, just as antimony gives the hardness.
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Tin, on the other hand—that commodity which has caused so much economic
discussion on political platforms—is what gives toughness. It enters largely into
type-making, and large quantities of it are used. Among industrial metals it is the
least acted on by air and water, and acid has but little effeét upon it. Its sensitiveness
to heat makes it easy to combine, but it cannot be used in large proportions in type
owing to the effect of cold upon it. In Russia, bars of the metal have been known
to break into small particles during very cold winter temperature.

Antimony is very largely used on account of its intense hardness and the fact
that it does not rust, which give it its chief value in the useful arts, especially in
type founding. This establishment has had for many years the reputation of being
the largest consumer of this metal in the United States.

Copper, the first of metals employed by man in either the warlike or the peaceful
arts, and which like gold is found in but few places, is used to add increased tough-
ness and hardness to the composition.

The formulas for mixing the different metals vary according to the charaéter and
size of type, and the overseer in charge of the department is an expert. A great
portion of the science of metallurgy may be seen illustrated in the metal vault, where
two pots or cauldrons over furnaces are almost constantly full of molten metal. The
fumes from the molten metal in the cauldrons are carried off by large pipes connected
with a chimney specially constructed for that purpose. The metal vault is the most
complete and thoroughly equipped in the United States, and a larger supply of the
various kinds of metals used is kept in stock there than in any other type foundry.

“‘*viﬁzKING THE MATRIX.

1l almost to the stages in the development
butl: y are the pracesses necessary for the bi
e efore the cast-




details to do this. To cut the punch or steel letter, for instance, not only requires an
operator who is an engraver, and has a complete knowledge of the proportion and
relation one printed letter should bear to another, but the steel has to be of the finest
quality. The steel is first annealed to make it workable, and then, in order to over-
come the resistance of driving it into the piece of copper forming the unfinished
matrix, it has to be retempered. The operation of punch-cutting and of building-up
and fitting the matrices is as fascinating as anything in the foundry, and to see a man
cutting a punch and driving it into other
metal, and examining and measuring and
correcting the impression, it looks as if
everything else depended upon the success
of this operation—which, as a fact, it does.

Around the bench where the punch-
cutter works are scattered magnitying
lenses and delicate tools and instruments
made to measure even the ten-thousandth
part of an inch.

Quite as delicate in the care required as in making the movement or ‘‘insides”
of a watch is the operation of preparing the matrix or oblong rectangular piece of
copper which gives the form of the letter to the face of the metal type in the mould.
It requires a series of experienced and specially trained operators, and some very
ingenious and finely-adapted machinery, to bring into existence one little speck of type
' —for it 1s not a thing that can be made hap-
hazard—and every point and part and propor-

tion has to be as carefully studied in advance

as the adjustment of a telescope to catch some

eclipse or stellar phenomenon.

Three different methods are followed in
the making of matrices. In one, the most
ordinary method, a slab of flawless copper, with
a very highly-burnished surface, is fixed in a
block, and by means of a sharp blow the steel
punch is driven in, leaving its impression be-
hind it. This drive, as it is called, when the
burr caused by the displacement of the copper

1S smoothed away and the impression mathe-

matically tested by instruments, becomes the
matnx in which the letter of the type is to be

10
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formed. From that little thing may come the figure which in stock quotations may
announce the wreck of a fortune or the letter which, by a typographical blunder, may
ruin a young poet's reputation.
Most every one in reading has noticed a peculiarly sharp outline about script and
italicized letters which makes its impression upon the eye in print. That is because
most of these, like Roman and other body type, are cast
from matrices made with the punches which are cut on
steel in the manner described. Few large-faced type, how-
ever, are made from such matrices.

Strange to say, it is by the ele¢trotype process that some

of the most satisfactory and uniform matrices are produced,

. | and it has the additional advantage that whole fonts, includ-
ing ornaments and everything, can be made at once, or small quantities of different
letters be turned out quickly and with ease. Nevertheless quite as much care is
required in the preparatory stages of this process of matn*c—-makmg as in punch-
cutting, though in this no punch is used. of _ fter than that of which

type are made (which would be too brittl
have the letters cut on them very sh
and clear, and these specially engraved t
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carefully preserved and locked in vaults as among the most precious possessions of

the establishment. In number they reach into the hundreds of thousands, and have
' been accumulating since the place was founded, some of them growing even more
valuable as relics of the past printing age than for practical use in this busy epoch,
with its own distinctive, if varied, typography. Among them are matnces from Wh.tch
camne 'ﬂie first type ever made in P-hil-adelphia. There are ma.fzn s whic ur-
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MAKING TYPE-MOULDS.

Very important in the process of making a type—in fact, next to the matrix—is
the mould in which the type is formed. These moulds are all made in the establish-
ment, require the constant attention of skilled workmen, and are made of the very
finest steel. Owing to the extreme variations of temperature to which they are sub-
jected, allowance to a great nicety must be made for this in their construction.

The old hand-mould, used in casting type for a hundred years, consisted simply
of two pieces of steel set between wooden blocks with the matrix inside. It is prac-
tically obsolete. If any one doubts the extent of the improvement made in the mould
as to results, all they have to do is to compare some book or magazine printed even
as late as the forties with the artistic publications of to-day.

At the first glance it would seem that there is comparatively little difference
between the primitive device for casting type and that now in use. In reality the

mould now used has been made not only more durable and reliable, but is fashioned
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with great care, and devised on studied mathematical principles. Improvements in
the processes of hardening steel, a better understanding of fused metals and their com-
bination, and the skill and experience resulting from a century of activity and invention
in one particular branch connected with the business, are all very important factors
that enter into the advance made in recent years in producing type-moulds capable of
turning out the finest and most accurate type.

Whatever improvement in type there has been made in four hundred years, and
that i1s a very long time, is more than anything else the result of improvement in the
mould. It is apparent, for instance, that a finely-made mould, as nearly perfect in all
its parts as it is possible to make it, and upon which a great deal of time has been
expended, will turn out better and more uniform type even than if each individual
type was made by hand, as they were in the infancy of the printing art.

The moulds used in this foundry in casting most of the type on the hand and
steam casting machines are made of the finest steel, ground so as to be perfeétly

accurate in all their parts. Usually there are twelve or thirteen pieces of steel in a
mould, all fastened together very solidly, but so arranged that they can be adjusted
very readily by steel screws of a special make. This construction, when put togethe;r,\. 5
is as smooth and slippery as silk, so fine is it finished. As to size, it can be held. in .
the hollow of a man’s hand, and weighs about a pound, though there am m d;s 3
intended for much larger type that weigh nearly three times as much. The parts are
made from templets of hardened steel, all so exactly a.hke in their con;
the part of one mould, when necessary, can be transferred to another.

| y one of these parts is ground to a standard shape and size or
The gnndmg is the most partlcula.t paxt of _the' '




at part of the mould which forms the _]et attached to the type has also to

.

ix and form the letter before it is chilled,
a:na. s, e o) e
exa&ly right, the matrix
cast a fine, clear letter on
‘thing about the machine-
ture of the side bearings, which regulate and give
S MOULD FOK CASTING ORDINAKY TYPE.
the proper thickness and width to the type. This
is done by three screws holding a register which can be adjusted to the standard to
keep it true. As a matter of fact, in repeated use and subjeéted to such extraordinary
variations of temperature, one moment full of
molten lead and the next chilled, the mould does

face. If the jet is not
in the mould will not
the type. A particular
mould consists in the fix-

vary in accuracy, which necessitates frequent test-
ing with the standard matrix.

But if everything else were accurate about

the casting of a type it would all be useless

without a perfect alignment of the type. The letter must be so cast on the face of

the type, no matter how large or small the body may be, that when any number of

types are placed together they will all be in a perfect line. Otherwise they would be
zigzag, or up and down like a school-boy’s pot-hooks and hangers. This alignment
of the letters is secured by a piece of steel ground perfeétly flat, and adjusted to a seat

on the lower register, and that held by a strong steel screw to prm'cxlt any change in

the line. A small piece of hrass is also inserted, by means of which the line of
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the proper size, to insure sohdlty to the type, and large enough to let the metal g‘et to -




type may be raised or lowered in the casting. This little piece of brass is only one
sixty-fourth of an inch in thickness. The importance of this is apparent when it is
remembered that type has to be made now, in large quantities, that is distributed and
used with type made, perhaps, twenty years ago, and both must line as perfectly as
if cast in the same mould.

i As to accuracy in all its parts, it is impossible to have a mould too correct.
The more time, care and mathematical pre-
cision given to a mould the better the results
will be. The body of the type, the height,
line and set, have all to be considered and
gauged. If the body of the type is not exadt,
it does not matter how correct the matrix may be, the letter will
then be on the end of a piece of metal, but it will not be a type. The variation of
one ten-thousandth part of an inch in the gauge of a mould is sufficient to condemn
it—which is not surprising when it is considered that through a crevice no larger than
a pin-hole a stream of

molten metal is forced
quickly into that tiny,
civilization: a type as
for anything made of
metal to be. Moulds for casting script type
are what are known as | _ Hleft-handed,? and are S
opened the reverse of aCE R NSRS moulds for casting ordi-
mnary type. This is in order to allow the kern on the flange of the letter to dlsch_,_j..'“ {
Y the use of adjustahle beveled slides, which look like knife-blades, the same me

cters without kerns. These moulds are much more '_";cu"_l'”-
on account of the slides, whmhrhaxre to be 5

that must resolve itself

but eloquent tongue of
perfect as it is possible
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Every character requires a distinét and separate setting of the core. The mould has

to be made sufficiently large in all its parts to allow for the shrinkage, and turn out

|a type of the actual accurate proportions in every respeét. To do this there is a

“standard,” or piece of steel, the hardest procurable, and every mould made has to
have this “standard™ for a test or gauge. It is so important that these pieces of steel
shall be absolutely accurate that they are kept constantly in about the same tempera-
ture, as any material variation of heat or cold, even the
heat of the hand, causes them to vary. They are the
key to this branch of the business, since no type-mould
nor type can be accurately made without them. Every
different type body requires a distinct standard of its own.

As may be easily imagined, the moulds requiring
such care, skill and time to make are very valuable, and are kept in a vault as care-
fully as if made of gold. This establishment has about one thousand moulds, some
of which date back many years. There are moulds, such as those for musical notation,
which have been in use for half a century. An average mould can be used continu-
ously for three months, but after that it requires over-
hauling and readjustment, or the replacement of some
~ delicate parts.
The moulds ~are numbered,
and a regis- e ter is kept of -
their birth and history. All _ : =2 repalrs are also :e” rde

of its most

i Every mould has to be at
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CASTING THE TYPE.

-_ened to its sides were used to discharge the

Next to the coining of money, as seen in the mint, there is no process in the
manipulation of metals more interesting than the making of type. In a walk through
the foundry this strikes the visitor most impressively. There is demonstrated almost
at a glance the practical development that has taken place within a comparatively few
years in all metal-working processes, but especially in type founding. Even the change
from the Conestoga wagon to the mile-a-minute locomotive is not greater nor more
surprising than the transformation from the old hand-mould, in which type was cast
for so many years, to the perfecting machine which aéts automatically and in a second
does all the work, even to finishing the type that formerly occupied many hands, and
required much labor and extended time.

The ordinary hand-mould is, of course, a thing of the past, and is no longer seen
in the establishment, except in the Matrix-Fitting Department, where it is used in the
process of fitting.

Each half of the hand-mould screwed together and held in a wooden box was
the counterpart of the other. One-half had a ridge to form the nick on the type, and
‘the other half had a spring for holding the matrix in position. The metal, taken from
a little kettle, was poured into the opening in the mould in which the spring held the
matrix tight. In order to have the molten metal penetrate to the finer parts of the
matrix to produce a sharp face, before it cooled, the workman had to give the mould a
quick jerk. Of course, in such a process i '
there were many imperfect type. After the
mould was opened, hooks which were fast-

type. This was a slow and tedious process,
wbach could not possibly supply the enor-
mous demand for qrpe nowadays It seems
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requires a skillful and intelligent operator. From two thousand to three thousand letters

a day of ordinary body type was a good day’s work by hand-mould casting for one

man, who now with a casting machine turns out a vastly increased number of better
type and with much less labor. The construé¢tion of the machine, with its various
attachments, is such that a type is cast at every revolution. The larger the type the
slower the work, because the metal takes a longer time to set or cool. This difficulty,
however, is in a great measure overcome by the use of adjustable pipes, through which
currents of cool air are forced directly on the mould, when necessary. ‘The pump in
the melting pot over the furnace forces the hot metal into the mould through a
nipple. The mould is very much the same as in hand casting, and the matrix is
similarly held by a spring and lever. At each revolution of the machine only enough
metal is forced into the mould by the
pump to fill it. As the mould returns to
its position the upper half is raised and
the type is released.

There are in the foundry sixty ]1
casting machines, and their click and ¢
ter and uniform motion when in opera
is only comparable to the rhythmic moy
ment and whirr of the spindles and ra

c work in m par-

:»._cu'utéi'l i.@]?)ﬂ_!'\fé‘éi\ the 'i‘_itn}”l.?i.?.i?ﬂa.'_‘ in the :I'.iﬁl'ﬂl\f.ilf.i’..' being
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tion. The it .or pmce of metal attached to the fnot of each 1etter has to h...
fu .y- ,removed which is done by boys, who are called “breakers.” Rubbmg the typ |
~to remove the burr and give uniform smoothness is the mext process. Peculiar ﬂat "
files, made for this purpose, are on tables, and over these the workmen rub one tvpe
;i\l_;tl a time, first on one side and then on the other, or else, as in the case of plain
type, rub them on large circular stones.

The type is then _.se-t up in single lines, on wooden sticks about three feet long,
each character separate. This places the type in a condition ready for the dresser
and picker, usually separate !
the bottom of the type whe
stand, and in smoothing of

The dressing consists of cutting a groove in
gken off, gnfmg it feet on which to

three feet long, which must be p

bench, and accurately adjusted
that purpose. Picking consists of
examining each letter under a pow-
erful magnifying glass, and discard-
g all the bad and imperfect type.

This completes the various pro-

cesses necessary in making a typ | :
excepting in the case of such let-
ters as require to be kerned on
their sides.

There are, besides the various
letters in the Roman and Italic

body type, many characéters in the
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especially in the numerous seript faces, which must have some of
the metal cut away after the type is cast, in order to allow the letter which follows in
the formation of words to come
close enough to maintain the
regulation space between them.
This process is called “kerning,”
and is a very intricate operation,
requiring skill and dexterity on
the part of the operator. As the
kerning of type varies both in
the depth of cut and the slope,
it is done on machines of which
there are three different patterns
specially constructed to meet all
the requirements necessary. The
type to be kerned is held by the
operator, one at a time, against
an adjustable gauge set to the
required angle, which is slotted
to admit the type, thus holding
it securely while the sharp teeth

on a rapidly-revolving wheel cut

away from the side of the body,
direc¢tly under the face of the type, as much of the superfluous metal as is required,
without injuring the face in the least.

Surprising as are the various hand and steam-casting machines, it is not until the
new automatic perfe¢ting machines are seen, and their remarkable results confronted,
that one wonders if it is possible for anything else to be accomplished in type-making.
With the precision of clockwork this intelligent, compact mass of steel transforms the
molten metal into the completely-fashioned and finished type, ready for the composi-
tor's case. To watch them in stealthy, quick, automatic motion, doing their work so
thoroughly and without a flaw, is a striking exemplification of the magic of mechanical
accomplishments in this day of marvelous achievements.

Up to within a few years ago the annual output of finished type by this foundry
averaged about five hundred thousand pounds. To-day, with the latest devised machinery

and improved facilities in the various departments, and an increased demand for its
productions, the annual output averages over one million pounds of finished type,

which is used by printers all over the world.
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The first automatic perfedting machine used in this foundry was of German
invention, and it cast, broke, rubbed and set the type mechanically. Shortly thereafter

several machines of English invention were introduced. Unlike the German inven-

tion, these machines discharged the type from the mould by a projecting body-piece
very similar to the type itself. Passing through a channel and breaker, and making
a turn in quadrant, the type was rubbed before adjustable knives, and a cutter took off
the shoulder. It was then turned a second time and dressed. In the German machine
the body of the type was carried horizontally, and in the English machine perpen-
dicularly, and, among other things, saved a turn. One of these machines could produce
on an average about sixty pounds of type a day.

The automatic perfecting machine now most extensively used, with its improve-
ments, many of which originated in this foundry, has not only all the good points
of the old machines preceding, but many others which they did not possess.

The mould used in the imprbved machine is a most ingenious and intricate piece
of mechanism, is made of the finest selected steel, carefully hardened and tempered,
and is constructed of many parts, all beautifully fastened and dove-tailed together. A
different mould is required for each body of type.

In the hand-casting machine the matrix is held by a spring and lever, and comes
in contac¢t with the mould as it closes to receive the molten metal. The matrix is
then released by a spring and roller, and the mould opens and the type is _di’schaxgad;
but after that it has to be broken, rubbed, set and dressed, all by hand, whereas in
the machine now used all this is done automatically.

In the automatic perfeé’cmg mat:hmes the matrlx 1$ held in a steel box entirel'
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cast on the automatic perfecting machines. Moreover, the perfecting machine casts one-

third more type than the steam-casting machine, the face of the type is much sharper,
there is more regularity in thickness and body, and more general uniformity.

Equally complete and finished in its results is the automatic space and quadrat
machine, invented in this establishment, and acknowledged to be the best device for
the purpose in existence. It has an average output of seventy-five pounds, as against
forty pounds on the hand space and quadrat machine, The spaces and quadrats coming
from this machine are made and finished with a mathematical nicety equal to the
type, and have long since acquired an established reputation wherever used.

The automatic perfecting machines and the space and quadrat machines in their
every part, as well as other machines used, are built in the large Machine-Construct-
ing Department connected with the establishment. This branch of the business, which
is located on the fourth floor, is equipped with the latest improved machinery necessary
to meet the demands made upon it. It gives employment to a large force of skilled
mechanics, who are kept busy adding to the already large number of machines and
tools in use, and repairing such others as get out of order from continual wear. '
The effort to bring about uniformity in the size of type bodies in all the t
foundries of the United States has resulted in the adoption of a uniform system
point bodies, known as the America-n Point 'Syste‘m- I:a this syst'enf one point eq
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type i1s always cast on the same side as the bottom of the letter, and, while the num-
ber and position of the nicks used in any one font are uniform, a wide diversity is
i purposely made in the number and position of the nicks of different fonts of letter.
In England the body of the letter is called the shank. This word is not in general
use in the United States, but it serves a good purpose in drawing a clear distinétion
between the sizes of type established by the respective standards and the metal which
supports the face of a letter. By some writers that portion of the top of a type
not occupied by the face is called the shoulder, while others call this part of a type

the beard. The true system, however, seems to be to call that portion of the type the

shoulder which is between the top of the body and the face of the type. The beard

is the sharp edge on the upper part of the body running parallel with the top and
¢ bottom of the face. The pin-mark is a circular indentation on the side of the body
near the face, made in the process of casting by a small pin in the mould.

MAKING BRASS RULES.
5 Just as trifles go to make up the sum of life, or as sands make the mountain,

so the small things assume great importance in typography, and a comma or dash is

often as expressive as a whole printed sentence. This is especially true with brass

rules, as they are called, which serve a variety of purposes in printing, such as
outlining pages, inclosing a special or distinét matter like addresses, programmes or

5 T

menus, or marking the close of a chapter or the end of an article.

In times past, when borders, '
~ often made of blocks of wood, were
used. by the printer, brass rule was
a o mparatwe]y simple affair, and
were but a few styles made.



