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Werre it is troe that thers ore gevernl very excellent works on
mechine design before the publie, it ic alse anfortunately the cass
that we have no simple and eheap work which begins at the begin-
ping and legda the student on by gradusl and esay eteps to an ao-
quaintsnce with the more important departments of the subjeot.

Tha object of the writer in preporing the present littla volume
is to gapply this want and to furnish a stepplng atone, &8 it were, to
tiee etudy of more elaborats worka,

Ap the best woy to import o olesr knowledge of any practical
subject is to work ont sugh easy examples as are likely to oceur in
every-day praotice, the snthor hos begon by giving the roles and
directions reqaived for the deslgning sid deawing of onoe of the niost
commaon objgets of the workahop—a acrew wrengh, Having worked
out thiz essily nnderstood exomple he then paases on to mora intri-
cate mnd diffieslt problams, and by degress lvads the young me-
chanic to the stndy of the slide valve pod the eccentric,

Those who degire to carry their stadies further in this direction
will find smple material ln the antheor's large work entitled, * Engy
Lessons in Mechgnical Drawing #od Machine Design, arranped for
Helf-Inatraction,™

Tho vety elmplest langnags has been nEsd thromghont the vol-
ume, and the methods given are not only the moet acenrate but the
simplest in mde.

In tha hope that this lttls book will lead many young mechan-
ics to the guceessinl ptndy of the higher bronches of the profession
the anthor submits it to his fallow mechanics,

4. G, A. MEYER.

New York, IZ97, ; ‘
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MacHineg DesioN.

By Machine Design is generally understond, those calou-
Iations and drawings which nxa required for the production
of efficient, sconovmical end attractive.locking tools and
machines, This art demands such a combivation of
knowledge snd elill na will ingure a proper adjustment of
strength to the work to be done, and euch a distribution
of the materizl amployed and of the form into which it is
put, that on the ons hand there shall be no superfluous
weight and consesquent waste, and on the other mne
deficiency of materinl whero mpaterial iz needed. The
machine designer beging where the inventor leaves off,
and without the aid of & good designer most mechanieal
inventions would either prove failures or they would in-
volve an expense for experimenting that would be ruinous.

It is true that very often we Lave parts of a machine or
tools to design for which it is impogsible to determine ex-
sotly the magnitude of the forcee which net npon them.
In such cases we must be satisfied with the results ob-
tained by the appliostion of empirical rules, that is, rules
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founded upon experiments or experience, snd which do not
depend on the sfrict application of the roles of higher
mathematics, but on experience or cbeervation alone.

From what just has been stated it will be seen that it is
of the utmost importance that the young mechanic should
make & thorongh siudy of this branch of his art and the
ensivst and best way fo gain a knowledge of the subject is
to commence with pome simple tool of every day use in the
ghop. Buch n tool is the wrench, of which we will now
give the propertions,

Preportions of a Wrench.

The wrench shown in Figs. b and 2§ is probably as
good, useful and simple & subject as we can take up In
theee exerciees. It will readily be understood that it is
impoesible Lo determine exaotly the emount of pull which
s workman or workmen may exert on the end of the
wronch, or t0 computn the stroeses set uwp in it by the
rough usege to which it muay be subjected. Hence we
employ such empirical rales &9 will furnish us such pro-
poriione sa have heen found to give good resulte in
practice, Furthermore, we will have the opportuuity of
showitie the adventsge and tho great eimplicity of the use
of symbolic expressions or formulas which are simply
ghorthand wayse of writing & rule, and do not involve any
knowledge of algebrs, a seienoe which is the great bug-
bear of mechanios, and is mistakenly considered to be a
useless seienoe in practice.

We may here point out thet the advantage of these sym-
bolie expressions is that they are applicable to designing
any size of wrench. Thus, in finding the proportions of
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4 The Elementary Principles of'

aby part of the wrench we use the diemeter of the bolt
for which the wrench ia to be designed, for & unit of meas-
urement, and instead of writing ¢ diameter of bolt” in full
we simply write #*D,” which ia the firat leter of the word
sdinmeter,” and thereby not only save the labor of writing
thres words, but alao add mush to the simplicity with
* which the rule may be stated, If, now, these gimple in-
stroctions sre understood and kept in mind; and if, in
addition to this, the student i familisr with the meaning
of the ordinary signe nsed in arithmctic, we may eay that
he has mastered the whole subject of reading formulas.

Now, it peeme fo ua that the student cannot fail to un_
derptand thei Fig. 16 informe ue that the distsnee be-
tweem the jaws must be egqual to 13 D 4+ 3", which resds
1} times the dinmeter of the bolt plus } inch; this dimen.
aton ig the diatanes aerces the flata of the nut made in
accordanee with the American sfanderd of bolt heads and
nats. The width of the jow is equal to D; this indicates
that the width muet be equonl o the diameter of the bolt.
The width of the shank is marked 14 D, this indicates
that the width must be equal to 1§ times the diameter of
tha bolt, The radius of the are joining the edges of the
ghank and the conionr of the Lead is equal to 2D, or twice
the diameter of the bolf; and the length of the wrench
from thae center of the bolt to the end iz equal to 15 times
the diameter of the bolt, The thickness of the wrench is
plainly indiested in the side view in Fig. 1. We may
olso point to the fact that in #ig. 15 the center line of the
head of the wrench coincides with the cemter line of the
shank.

9 —In Fig, 24 we show a wraneh the head of which
is et obliquely to the shank; here the center line of the
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head makes an angle of 15 degrees with that of the shank.
With o wrench of this kind, a mt can be scrowed up with
the smallest possible angular movement of the wrench.
Thus, taking hold of a hexagonal not we ean swing the
wrench through an angular movement of 30 degress, and
turn the nut thirongh 47 of o revolution, and fhen rovers-
ing the wrench we esn turn the nut through another J of
6 revolution, sod by repeeting this operation we ean turn
the nut throngh any angle we please, If the put had been
o square ous, the angle between the center line of the head
and thet of the shank ehould have been 22} degrees.
Hence wrenches of this kind sre smtable for screwing up

nuts in ¢ontracted spaoea,
8.—In order to explain the mode of procedure of mak

ing a drswing of the wrench shown in Fty 26 we will
take the following axample.

Bzsvern 1.—It is required to make a drawing of
a wrench for a bolt I inch diameter.

Through sny point ¢ draw ihe center line ¢f, making an
angle of 15 degrees with & vertical line; around the peint
e, ond on the line of, draw a hezagonsl nut in secordence
with the well known methods given in all standard works
on Mechanical Drawing. A simple and thorougly accurate
method will be found in Chapter IV, of the Amthor's
“Hasy Lessons in Mechanieal Drawing."

Aceording to the proportions given in Fig. 15, the dis-
tance across the flats of a hexagonnl nuf for a 1 inch belt,
and, consequently, the disiance between the jawe of the
wrench, will be 14 inches. Now, referring again to Fig,
15, we notice that the onter contour of the jaws consiste
pimply of ares drawn from ceniers placed on the inner
pides of t]_:ta jawe; thess lines must be produced so thai



