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The UNIVERSAL MAGAZINE

To the PropriETORS of the UN1vErRsaL MAGAZINE,

GENTLEMEN,

You have given us the Art of Printing in a moft exall Manner,

on Page 27, and 60, Vol. L

The Method of Preparing the

Letters I think equally as curiouiy and doubt not but will be

as acceptable to your Readers :

And am Xours,

A. B.

The Art of Catting, Cafling, and Preparing of Latter for Printing, awith z neat
Reprefentation of a Letter-founder's Worz-houfe.

H B Lottir-cutter muft be pro-

vided with a vice, hand-vice,
hamnmers and files of all forts for
watchmakers ufe; as alfo grawvers and
fculpters of ali forts and an oil-
flone, €9°¢. fuitable and fizeable to the
feveral letters to be cut: a fhas gage”
made of box to hold a rod of fteel, or
the body of a mald, &5'c. exallly per-
pendicular to the flat of the ufing-file :
a fliding gage whole ufe is to meafure
ard fer off diftances between the fhoul -
der and (he tooth, and to mark it off
from the end, or from the edge of the
work 3 a face-gage, which is a {quare
notch cut with a fileinto the edge of a
thin plate of fteel, iron, or brafs, of the
thicknefs of a piece of common tin,
whof= ufeis to proportion the face of
e.ch f.rt of leuer, wiz. Long letters,
afcending letters, and fhort letters,  So
there muit be three gages, and the gage
for the /ong letters is the length of the
whole body fuppofed to be divided in-
to forty two equalparts. The gage for
the ofcending letters Roman and Italic
are § or 30 parts of 42,and 33 parts for
the Engli/b face. The gage for the
Sport leuers is 3 or 18 parts of 42 of
the whole body for the Roman and 1.
talic, and 2z parts for the Englifp
face.

The Iali- and other favding gages
are to meafure the fcope of the /fraiic
ftens, by applying the top and bot-
tom of the gage to thetop and bottom
lines of the letters, and the other fide
ot the gage to the flem; for when the
letrer complies with thefe three fides
of the gage, that letter hath - its true
fhape.
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The manner of making which ga-
ges, and of all other angular gages is
thus :

r

(2
o d

=
<
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By placing one point of a pair of
fteel dividers at the point ¢ or 4 in the
figure D, and with the other point de-
fcribe a fmall fine arch of a circle, ase £
or g . In this arch of the circle, muft
be feton the gage a 1 10 degrees, and on
the gage 4 70 degrees, and draw from
the centers ¢ and 4 two firait lines thro®
thofe numbers of degrees; then filing

"away the plate between the two lines
) P iy

the gages are finithed.

To fird the meafure of this, or any
other number of degrees, defcribe a
circle on a piece of plate brafs of any
radius: draw a ftrait line exally
through the center of this circle, and
another ftrait line to cut this ftrait line
at right angles in the center through
the circle, {o (hall the circle be divided
into four quadrants : Then fix one foot
of the ¢omnpafes in one of the points

whese
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where any of the ftrait lines cuts the
circle ; and extend the moving foot of
the compafles where-ever it will fall
in the circle, and make there a mark,
which is 60 degrees from the fixed foot
of the compaifes: Then again fix the
foot of the compafles in the interfecti-
on of the ftrait line and circle, that is,
next the mark that was made before,
and extend the moving foot in the
{ame quadrant towards the ftrait line,
where you firft pitched the foot of
your compafles, and with the moving
foot make another mark in the circle.
Which two marks will divide the
guadrantinto three equal parts. ‘The
other three quadrants are dividcd the
fame way, tll the whole is divided
into 12 equal parts: and each of
thefe 12 parts contains an arch of 30
degrees: Then with your dividers di-
vic%e each of thefe 30 degreesinto three
equal parts, and each of thefe three
equal parts into two cqual parts, and
each of thefe two equal parts into 5
equal parts, {o fhall the circle be di-
vided into 360 equal parts for ule.

To ufe 1t; defcribe on the center
of thecircle an arch of almoit a {femi-
circle : which arch muft be exadily of
the fame radius with that I have pre-
fcribed to be made on the gage a &
from ¢ to fand from g to 4 ; then
count in your circle of degrees from
any diametrical line 110 degrees ; and
laying a ftrait rule on the center, and
on the 110 degrees aforefaid, make a
{mall mark through the fmall arch ;
and placing one foot of the compafies
at the interfeQion of the fmall arch,
with the diametrical lire, open the
other foot to the mark made on the
{mall arch for 110degrees, and transfer
that diftance to the fmall arch made
on the gage: then, through the marks
made by thetwo points of the compai-
fes in the fmall arch on the gage,
draw two ftrait lines from the center ¢,
and, the brafs between thefc two ftrait
lines being filed away, that gage is
made. And in like manner you may
fet off any other number of degrces
for the mqking of any other gage,
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And thus you may meafure any
angle in the draughts of letters, by
de%cribing a fmall arch on the angu-
lar point, and an arch of the {ame
radius on the center of the divided
circle : for then, placing one foot of
the compafles at the interleftion of
the {fmall arch with cither of the ftrait
lines proceeding from the angle in the
draught, and extending the other foot
to the interfeCtion of the fmail arch
with the other ftrait line that proceeds
from the angle, you have, between the
feet of the compafies, the width of the
angle ; and by placing one foot of
your compafles at the interfeGion of
any of the ftrait lines that proceed
from the center of the divided circle,
and the fmall arch you made on ir,
and making a mark where the other
foot of your compafies falis in the faid
fmall arch, youmay by a firait ruler
laid on the center of the divided circle,
and the mark on the fmall arch, fee
in the limb ofthe circle the number of
degrees contained between the diame-
trical or firait line and the mark.

If you have aiready a dividing plate
of 360 degrees of a larger radius than
the arch on your gage, you may fave
yourfelf the labour of dividing a circle
as aforefaid ; and work by your di-
viding plate, as you have been di-
reted to do with the circle.

The next care of the Jtter-cutter is
to prepare good ficel punches, well tem -
pered and quite free from all veins of
iron ; on the face of which he draws
or marks the exatt fhape of the letter,
with pen and ink, if theletterbe large;
or with a {mooth blunted point of a
needle, if it be fmall; and then, with
fizeable and proper fhaj)ed and pointed
gravers and {culpters, digs orfculps out
the fteel between the ftrokes or marks
he made on the face of the punch, and
leaves the marks ftanding on the face.
Having well fhaped the infide ftrokes
of his letter, he’ deepens the hollows
with the fame tools : forif a letter be
not deep in proportion to its width, it
will, when ufed at the prefs, print
black, and be good for nothing. This

Mmg Wt
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work is generally regulated by the
depth of the counter-punch. Then he
works the oufide with proper files till
it be fit for the matrice.

But, before we proceed to the fink-
ing and juftifying of the matrices, we
‘muft provide a mo/d to juflify them by,
‘of which you have a draught on the
copper-plate, fe. 5, 6.

; }];.I:ccr}? mold is cosmpo{cd of an upper
and an under part. 'The under part is
delineated at fg. 5. The upper pa:t is
marked fg.6,and 1s in all refpetsmade
Like the under part, excepting the ftool
behind, and "the bow, or f{pring, alfo
"behind ; and excepting a fmall round-
ifth wire between the body and carri-
age, ncag the break where the under
art hath afmall rounding groovemade
in the body. This wire, or rather
half-wire, in the upper part makes the
nick in the fhark of the leiter, when
part of it is received into the groove in
the under part. Thefe two parts are {o
exadtly fittedand gagedintoone another
'(viz. the male gage, marked cin fy. 6,
intothe female marked gin fig. 5, that
when .the upper part of the mold is
properly placed on, and in tie uader
pait of the mold both together, makes
~ the eatiremold, and may be {lid back-

" wards for uie {o far, tiii the edge of ei-
ther of the bodies on the middle of zither
carriage comes jult to the edge of the
female gages, cut in each cairiage
and they may be flid forwards fo 1:r,
till the bodics on either carriage touch
each other: and the {liding of theie
two parts of themoid backwards makes
the thank of the letter thicker, becaufe
the bodies in each pait ftand wider
afunder, and the fliding them for-
wards makes the fhank of the letter
thinner, becaufe the bodies on each
part of the mold ftand clofer together.

a The Cairiage.

b The Body. .

¢ The Male Gage.

d ¢ The iviouth-piece.

f i The Regifter.

¢ The Female Gage.

h The Hag.

a a a a 'I'he Bot'om Plate.

é 5 b The Wood, the Botiom Plate

lics on.
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¢ ¢ ¢ 'The Mouth,
d d The Throat.
ed d The Pallat.
+ f+ The Nick.
gg Tht Stool.
b 6 The Spring or Bow.:

Then the mold muft be juffified ¢
And firft the founder juftifies the Zody
by cafting about twenty proofs o
famples o_g letters : which are fet up in
a compofing ftick, with all their nzicks
towards the right hand ; and then by
comparing thefe with the pattern let-
ters, fet up in the fame manner,. he
finds the exa® meafure of the body to
be caft. He alfo tries if the two fides
of the body are parallel, or that the
body be no bigger at the head than at
the foot; by taking half the number
of his' proofs, and turning them with
their heads ‘to the feet of the other

half; and if then the heads and the ' |

fect be found exalily even upon each
other, and neither to dr.ve cur nor ger
in, the two fices may be pronounced
parailel. He further tries whether
the two fides of the thicknefs of the
leiter be parallel by firft fetting his
procfs inthe compofing ftick with their .
nicts upwards 3 and then turning one
halt with their hecads to the feet of
the other half: and if the heads and
feet lic exa@ly upon each other, and
neither drive cut nor get in. the two
fides of the thicknefs are parallel..

The m-ld thus juftified : the next

bufincls is to prepare the marrices. A . -

matrice 15 a piece of brafs or copper of -
P .

. about an inch and a half lorg, and of
~a thicknefs in proportion to the fize of =

the letter it is to contain. In this metad .

is funk the face of the letter ihtcﬁ?éa;j .
to be caft, by friking the lettep:

punch about the*deepnefs of an . "
After this the fides and face of the
matrice muft be juftifed and cleared,
with files. of all dunchings made by
finking the punch. )

Every thing thus prepared, it is
brought to the furnace, which is
built of brick upright with four fquare
fides and a fone on the top, in which
flone is a wide round hole for the paz

to
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b flandin. A foundery of any con-
uence has feveral of thefe furnaces
init, asyou fee defcribed at fig. 1.

The metal, of which printing letters
are made, is lead hardened with 7ron
or fiub-nails, which are commonly
made of |%ood foft and tough iron.

. 'To make the iron run, they mingle
m equal weight of antimony, beaten,
in an iron mortar, into {mall pieces,
and ftub-nails together : And preparing
fuch a number of earthen pots as will
endure the fire, and are neceffary at a
time, they charge thefe pots with the
mingled iron and antimony, as full as
they will hold ; and melt it in an
. open furnace built on purpofe.

When it bubbles, it is 2 fign of the
iron’s being melted : butit eva:iporates
fo much that they feldom find above
one quarter of the pot full; which com-

ft of iron and antimony” melted is
adled into an iron pot of lead, fixed on
another furnace clofe to the former, in
the proportion of three pounds of
melted iron to 25 pounds of lead ;
‘and they incorporate them according
to art.

The founder muft be now provided
with a ladle, which differs nothing
from other iron ladles, but in its fize.
And heis provided always with ladles
of f{everal fizes, which he ufes accord-
ing to the fize of the letters he is to
caft. Before the cafter begins to caft,
he muft kindle his fire in the furnace
to melt the metal in the pan. There-
fore he takes the panout of the hole
in the ftone, and there laysin coals and
kindles them; and, when it is well
kindled, he fets the pan in again and
puts in metal into it to melt: if it be
a fmall bodied letter he cafts, or a thin
letter of great bodies, his metal muft
be very hot ; nay fometimes red-hot,

to make the lettercome. Then having

chofe a ladle that will hold about

fo much as the letter and break is, he-

laysit at the floking-hole, where the
fame burfts out to heat. Then he ties a
thin leather, cut with its narrow end
againft the face to the leather groove of
the matrice, by whipping a brown
thread twice about the leather-groove,
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t7?
and faftening the thread with a knot.
Then he puts both halves of the mold
together, and puts the matrice into the
matrice-cheek, and places the foot of
the matrice on the itool of the mold,
and the broad end of the leather upon
the wood of the upper half of the mold,
but not tight up, left it might hinder
the foot of the matrice from finking
clofe down upon the ftool in a train
of work. Then laying-.a little rofin
on the upper wood of the mold, and
having his cafting-ladle hot, he with the
bolling—ﬁde 'of it melts the r fin : and,
when 1t is yet melted prefles the broad
end of the leather hard down on the
wood, and fo faftens it to the woed ;
all this is the preparation.
Now he comes to cafting. Wherefore
lacing the under half of the mold in
is lett hand, with the hook or hag
forward, he clutches the ends of its
wood between the lower part of the
ball of his thumb and his three hind
fingers; then helays the upper half of
the mold upon the under lll)aelf, fo as
the male gages may fall into the fe-
male gages, and at the fame time the
foot of the matrice places itfelf upon
the ftool ; and, clafping his left hand
thumb fltrong over the upper half
of the mold, he nimbly catches hold of
the bow or fpring with his right hand
fingers at the top of it, and his thumb
under it, and places the point of it a-
gainﬁ the middle of the notch in the
ackiide of the matrice, prefling it as
well forwards towards the mold, as
downwards, by the fhoulder of the notch
clofe upon the ftool, while at the fame
time with his hinder fingers, as afore-
faid, he draws the under half of the
mold towards the ball of his thumb,
and thrufts by the ball of his thumb
the upper part towards his fingers, that
both the regifters of the mold may
prefs againft both fides of the matrice,
and his thumb and fingers prefs both
halves of the mold clofe together.
Then he takesthe handle of hisladle
in his right hand, and with the boll of
it givesa firoke, two or three, outwards
upon the furface of the melted metal,
to fcum or clear it from the film or

dul
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duft that may {fwim upon it; then takes
up the ladle full of metal, and having
his mold as aforefaid in his left hand,
he a little twifts the left fide of his
body from the furnace, and brings the
geat of his ladle (full of metal) to the
mouth of the mold, and twilts the up-
per part of his right hand towards him
to turn the metal into it, while at the
{fame moment of time he jilts the mold
in his left hand forwards, to receive
the metal with a ftrong fhake (as it is
called ;) not only into the bodies of the
mold, but while the metal is yet hot
running, {wift and ftrongly, into the
very face of the matrice, to receive its
perfeét form there, as well as in the
fhank.

Then he takes the apper half of the
mold off the under ha]f}) by placing his
right hand thumb on the end of the
wood next his left hand thumb, and
his two middle-fingers at the other end

The UNivERSAL MacaziNe

of the wood ; and finding the letter and
break lic in the under half of the
mold (as moft commonly by reafon
of its weight it does) he throws or
toffes the letter, break and all, upon a
fheet of wafte paper laid for that pur-

ofe on the bench, juft a little beyond

is left hand, and is then ready to cait
another letter as before ; and alfo, the
whole number that is to be caft with
that matrice.

A workman will ordinarily caft a-
gout three thoufand of thefe letters in a

ay.

The letters thus caft are delivered to
the boys to break off the breats from
the fbanks, as in fig. 2, and to rubthem
upon a flone as in fig 3. And then,
being brought to their juft proportion
in the body, they are delivered to a
man, asin fig. 4, to cut them all of an
even height: which finifheth the font
for the ule of the printer.

Infiruttions for the Ordering of BEE S.

Will fuppofe you are poflefled of a
place proper for an Apiary, which
fhould beas much expofed to the fun,
as may be, and not too much amongit
_ trees. 'The firt bufinefs (if you are
defirous to make much profit of Bes)
is to make an houfe, the full length
your place will allow, of this form, if
you think fit.

Fix {fome ftools, or fuch-like things,
to lay the floor on, which muft be
broad enough to hold the hives, and
the {pace of three or four inches behind

" and before to fpare, efpecially for the
Bees to light upon; Support the
floor well, that the boards may nnt
bend or move when you fet your hives
upon them. The floor may be laid
about two feet from the ground, and
the height of the houfe may be five
feet, and cover’d with tiles or boards
like a penthoufe, to caft off the wet.
If your Bee-houfe is not againit a wall,
‘you may have a back in the fathion of
2 folding-door, to open or fhut at plea-
fure, as your fore-door. Such houfes
#s thofp may be fixed jn any place free
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from wind, flanding to the fouth, in-
clining a little to the eaft.

When your Bee-houfe is ready, the
beft time to remove them is the be-
ginning of OfZober. Choofe thofe that
are combed down to the floor, ftool, or
ftone, and that weigh the moft, for a
fwarm that weighs not above 14 /4,
will fcarce live through the winter. If
you live: near, you may bay and re-
move that day, or the day after they
fwarmed ; take heed you break not
the combs in carrying them home,
Thefe bought in Aay or Fune, are in
danger of being deftroyed by robbers ;
therefore prefer O&sber beforeit, asa
better time to remove in. If a large
hole or mouth is made in the hives, you
muft make little doors with three or
four holes for the Bees to go in and out
at, and to give them air; when you
have drawn with lime and hair all the
fkirts of the hives to keep out theire-
nemies, which are Mice, Moths, Ear-
avigs, and (in fummer the Wa/ps and
Hboruets) and fuch like, that attack them
cowardly in the rear.  Set the doors

up
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