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PREFACE.

IN an experience of over thirty years in the mechanical arts and
sciences, in this and other countries, I have invariably found that the
native-born American equals, and in many cases excels, in dextrous
manipulation and mechanical skill, his European fellow workman.
But while this is true in its general application, I am bound to con-
fess that, although the native is a readier mechanic, prompt, full of
expedients, and equal to any passing emergency, his labors and con-
clusions seem to be more the result of intuition and quick percep-
tions, than of trained skill or disciplined effort.

Believing these impressions to be based on facts, I am prompted
to .imagine that Young America has not had the chance his clear
mechanical instincts entitle him to, hence the publication of this
little manual on the Slide Rule, which I hope may aid him somewhat
in acquiring a thorough knowledge of an instrument whose useful-
ness seems to be but little known on this Continent. Heretofore, all
works written on this subject have been above or below general com-
prehension, but it is believed that the present compilation of instruec- -
tions and rules will be found to be within the capacity of ordinary
intelligence, while the advanced scholar and trained mechanic may
find it not devoid of interest and usefulness. To be popular, a work
of this kind must be clear and plain, and unless simplicity of lan-
guage and arrangement characterizes its pages, the mechanical
world will scarcely take kindly to it.

Everything of an abstruse nature has been avoided, and as few
algebraic formule as possible have been introduced in these pages,
and it is hoped that plainness and efficiency will be found in every
paragraph.

Let Young America take hold of this matter, and it will not be
long—with his keen perception and shrewd inventive faculties—
before he will extend its usefulness into now unexplored territory.

F.T. H.

New York, 1881,




THE

MECHANICS® SLIDE RULE.

Tar Sumr Rune is formed of two pieces, which are jointed
together at one end. When opened it should measure exactly
two feet in length. On one side it is figured like any ordinary
carpenter’s rule; on the reverse side it carries a brass slide
in one arm, and is figured to suit the purpose for which if
was designed.

The sole reason why the slide rule is capable of performing
so many and various operations, rests upon the simple fact
that the lines, A, B, C, D, running parallel with the slide, and
called the lines of numbers, are divided logarithmetically ;
therefore it would assist the student materially if he was first
instructed as to the nature of logarithms, and the method of
their construction and uses.

For our present purposes, however, we need only deal with
what are called common logarithms ; namely, those which have
the same base as our system of numeration, the number 10.

‘We are aware that 10 by 10, or, as it is called, the square or
second power of ten, is equal to 100, and we at once obtain a
correct idea of what a logarithm is by putting this simple fact
in the form of 102= 100, where the index of the power (2) to
which the base of the system (10) is to be raised is the logarithm
of 100.

If we advance a step further, and multiply 100 X 10, we get
the cube, or third power of 10, that is, 1000 =103 ; and, there-
fore, the logarithm of 1000 is 3, and so on for any power of 10 to
which we may wish to go. A series thus arranged would be
represented thus : ;s

1 2 3 4 5

10, 100, 1000, 10000, 100000,
ote., from which it will be seen that the lower line of figures forms
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a geometrical progression ; the upper, a line of inches, or log-
arithms, forms an arithmetical progression, the former produced
by the continual multiplication of the base by the common ratio
(10). Hence, in the common system of logarithms the logarithm
of any integral power of 10 can be veadily determined by the
pumber of ciphers contained in the given number, since the
fivst power 10 has one, the second two, the third three ciphers,
and so on for any number.

Of course there are eight integers between 1 and 10, besides
all the fractional parts into which these again may be sub-
divided ; and, to avail ourselves of the full value of logarithms
as an assistance in intricate calculations, means had to be de-
vised by which the logarithm of any number could be found,
whether such number were integral or fractional. Several ap-
proximate methods have been found by different mathema-
ticians, and the results of their labors have been tabulated so
as to become of the highestutility in some of the most abstruse
problems of physical science; but in our present inquiry we
shall, in all probability, only require logarithms correct to three
decimal places ; hence, I consider the following memoranda
sufficient for giving a fair insight into the use and capabilities
of the slide rule.

1. All numbers and divisions on the rule are to be read de-
cimally, for all the spaces are, or are supposed to be, divided
and subdivided into tens and tenths ; the visible marks may
describe fifths, or halves—these are still equal parts of ten.
‘Where the spaces do not admit of subdivision, the proportions
of }, 3, 2, must be estimated, and when the eye grows accus-
tomed to the scale, with a little practice, tenths of a division
may be judged with great accuracy.

9. The figures on the rule are engraved simply as 1, 2, 3, ete.,
but these numbers are arbitrary, and any required value may
be assigned ; thus, the 2 may be called 2, or 20, or 200, if it is
borne in mind that the figures on the whole line are affected in
the same ratio during that operation.

Erx: A 2 being called 20, the 3 is 30, and so on throughout
the scale on that line; but different lines may bear different
values if the proportions are maintained. A simple case will
illustrate this point.

Erx: If2 feet of walnutb cost 20 cents, what will 6} feet cost,
and also 65 feet cost ? The reading in the rule would be,

A set 2 feet, 6, 5, and 65 feet.

B 20 cents cost 65 cts., cost 665 ots.

Here we have given the 2 on the slide a tenfold value, viz.:
20 cents which extends to the 65 and the 650.

3. The slide rule consists of four lines marked as follows :
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A Hi
B | Beine on the slide, the edge B working with A.
1 tel o g
O [ 1 1 (43 3 113 6 C 113 66 D.
D)

This arrangement, thongh compact enough, is puzzling to
the beginner, giving an unnecessaty appearance of intricacy
tc a very simple instrument. The following method of
veading is considered more simple, and is adopted by many :

C . W .
% and D ! are separated, each pair having its own office, in.

stead of a combined and complex operation. What follows on
the uses and relation of these lines and slides is greatly assisted
by an inspection of a rule at this time.

%lines will be found exactly alike in numbers and divisions,

and are, thevefore, in direct simple proportion, and all ques-
tions may be solved by them.

Tn the foregoing it has been shown that, if we add together
the logarithms of two numbers, the sum gives the logarithm of
the product of these numbers ; and on this principle is founded
the method of multiplication by the slide rule.

When the logarithmic line was first placed on scales by Mr.
Gunther, it consisted of a single line, such as A on the present
rule, and the operations were performed by taking the dis-
tances with compasses, and adding and subtracting, according
as multiplication or division had to be performed. Thus to
multiply 8 X 4, we should extend the compasses from 1to4, and
then, placing one leg upon 8, the other would extend forward
to 82, In like manner, if 96 was to be divided by 12, we take
in the space from 1 to 12, and measuring back (subtracting),
the number indicated would be 8.

T would advise the student to practice this method with his
compasses for a while ; it will aid him very much in mastering
the working of the rule.

This method was very inconvenient, as it necessitated the use
of two instruments. It was early superseded by the genius of
a clever mathematician named Hverard, who gave us the slide
and groove as we now have it.

This change rendered a modification of the method of work-
ing necessary ; hence the general rule is now thus given: Set
the 1 on B to the multiplier on A, and against the multiplicand
on B is the product on A.

Taking the above example, we place 4 on A against 1 on B,
and opposite 8 on B we find 32 on A.

So again, in division, if 96 be divided by 12, we set 12 on A
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t0 1 on B; and against 96 on A we find 8 on B, being simply
the reverse operation to that of multiplication, we subtract the
logarithmic distance instead of adding it ; and since these two
rules form the basis of all calculations, however complicated
they may appear, if they are once thoroughly mastered very
little difficulty will be found in making the most intricate cal-
culations.

Tn the first example shown, it was required to multiply 8 X 4;
4o do this on the rulethe student was told to set 1 on the left-
hand corner of the slide on the line marked B, to the multi-
plier (4) on the line marked A. This Deing done, run the eye
along the brass slide on the line B, until the multiplicand (8)
is roached ; then right over that figure, on the line A, will be
found the figure 5 and two-tenths of the division between that
figure, and the figure 4. Now, in this case, the figure 3 on the
A line stands for 30, and the two tenths for 2, which being
added together, makes a total sum of 32, which is the product
of 8 multiplied by 4.  This, T think, is put so plain that any
one can understand it.

Where there are two figures in both multiplier and multipli-
cand—as, for instance, 25 X 36—we must proceed as follows,
bearing in mind what has already been said. Now, to
multiply 25 X 35, we should take the 1 on the B line on the
slide and move it past the figure 2 to the long line between the
figures 2 and 3.  This long line is five-tenths of the distance
botween 2 and -3 on the A line, and stands for 25, while in
veality it is only 2°5, but by removing the decimal point we make
it 95." Now we find the figure 3 on the B line on the brass slide,
and eall it 30 when found, we add five of the long divisions, or
half of the distance between the figures 3 and 4 on the B line ;
these five-tenths make the 5, which, with the 3 or 30, make the
35. Now, directly over this long division, last found, will be
the figure 8 and the 74 divisions on the line A, which expressed
in numbers is 8°75, and to assign the true value to this result
we must remember that, in both multiplier and multiplicand,
we divided by ten—that is, we assumed that the small divisions
Detween the larger ones were one-tenth of the latter ; hence, in
the product we must account for that suppression by again
multiplying by the second power of 10—viz., 100, making the
product, instead of 8:75, equal to 875, or removing the decimal
point two places to the right.

This operation is one of the most difficult in the way of a be-
ginner, and we cannot too strongly impress upon such the

. paramount importance of earnestly and thoughtfully studying

this portion of the subject, so as to feel conscious that he has
completely mastered it before he ventures a single step further,
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True, this course will require patience, perseverance, and ap-
parent self denial, but what worth having has ever yet been at-
tained by a mind in which these virtues do not shine pre-emi-
nently ?° And when they do once take firm directive power
over the mind, it is astonishing how rapidly every difficulty
melts down to simplicity.

We ave now in a position to consider more fully the diffi-
culty generally experienced in reading off the numbers ob-
tained by the different processes. It must be borne in mind,
when dealing with the numbers marked on the rule, that,
although they are arbitrary, and hence, for the time being, we
can (with the restrictions before noted) call them what we like,
yet we cannot really alter their true values, but must always
account for the assumed values in the results we obtain ; thus,
if we call 2 twenty, and multiply by it, our result will be ten
times too muech ; and therefore, 1n valuing such a product, we
must always omit the terminal cipher.  On the contrary, if we
have to multiply by 20, yet only really take twice the quantity,
our result is evidently ten times too small ; and hence we must
not omit to add a cipher to our result, or, which is the same
thing, remove the decimal point one place to the right.

Having arrived at this stage, we will now endeavor to show

" graphically how the various methods of solving difficult prob-

lems are performed:

A A
B B

_The line dividing the letters, A A, and B B, is supposed to
show the division between the upper edge of the slide, B, and
the lower edge of the slide, A. Now let us see how we can
malke use of this line in working out all subsequent questions:

Er.—Tf one side of a roof is 12 feet wide and 35 feet long,
Low many feet of boards will it require to cover it? Here
we have the two figures 12 and 35 to deal with, and, ac-
cording to the preceding rule for multiplication, we should
place the figure 1 on the slide directly under the figure 12, on
A, then over 35 on the slide will be found 420, the correct
answer. By using the line it will appear thus:

A0 420 A

B i i 35 B
when the slide is set as above. If we examine the rule as now
arranged, it will be noticed that the 12 and 1 are as written

above, but we find the 3 alone, and must therefore callitE30,
and add five of the smaller divisions to it and call it 85 ; then,
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directly over the fifth division on the line A, we find a division
two removes from the figure 4, which, added to this last figure,
make up the answer sought; .c., 420. This, we think, is
quite plain, and, if what we have already said be borne in
mind by the student, the correct readings of what follows will
not be a difficult matter.

MULTIPLICATION.

Rule.—To either of the given numbers on A get 1 upon B ;
then against the other number on B is the product on A.

To take the following examnle given, which is 4o multiply
15 by 4. Set one upon B to 1o on A, and against 4 on B is 60,
the answer on A.

A 15 60 Answer.
B 1 4

This rule, as now set, is rveally a rule of three instrument, on
which three terms are given to find a fourth, or a scale of pro-
portionals on whicli’ any figure on A has the same ratio to the
]foigure opposite to it on B as 15 has to 1, or as 60 to 4, as shown

elow.

A 15 45 60 120 300 ete.
185 1 3 4 8 20 ete.

and so on of every other point in the lines A and B.
Mulbiply 75 by 36.

AL TS 2700 Answer,

B 1 36
Multiply 13} by 53.

A 1355 77:62 Answer,

B2 BHIbT i
Multiply 73 by 9.

Az 5 7125 or 712 Answer.

B il 05

When the product of the two numbers is above 1000, tl.e
units cannot be seen, but in those cases the units should we
multiplied by the units, in thought, thus:—Whatis the product
of 97 by 19? Set1lon B to19 on A, and against 97 on B is
1843 on A. The rule will show something over 1840, and to
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find the exact number of units, multiply the units of the two
figures together—9 times 7 are 63: the required unit in the
answer will be then 3, making it 1843.

Note.—When the 1 on B has been set to the one factor on A,
if it happen that the other factor on B falls beyond the division,
on either A or B, divide it by 10 or 100, ete., till the quotient
found on B falls under the same division on the line A, and
multiply this said division by the same 10, or 100, ete., for the
product required.

So when 250 is to be multiplied by 56. Having set 1 on B
to 250 on A, although 56 be found on B, it is beyond the end of
A ; therefore, dividing it by 10, it is seen that opposite the quo-
tient 5:6 on B is the division 1400 on A ; which, being multi-
plied by 10, the number 14000 is obtained as the quotient re-
quired. ;

Tt 250 were to be multiplied by 1120 Having set 1 on B to
950 on A, as before, 1120 is beyond the end of B, but being di-
vided by 100, opposite the quotient 112 on B is found 2800 on .
A, which being multiplied by 100 gives against it on A 280000,
the product required.

DIVISION.

Rule.—As any number on B is to unity on A, so is any other
number on B to that standing opposite to it on A.

Divide 84 by 7. Set 7on B to 1 on A, and against 84 on B
is 12 on A.

Acz 12 Answer.
B 84

Divide 1728 by 24. :
Azl 72 Answer.
B 24 1728

Divide 20} by 43.
A 45 Answer.
B 45 2025

To divide 300 by 25. THaving set 1 on A to 25 on B, opposite
300 on B is found 12 on A, the quotient required.

JAGE 12 Answer.

B 25 300
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Note.—When the dividend falls beyond the end of the line B,
Tet it be divided by 10, 100, or some other power of 10, till it
fallg within the line, and use the quotient instead of it multi-
plying the result by the same power of 10 or 100, as it was
divided by. Thevefore, if 14000 is to be divided by 56 ; having
set 1 on A to 56 B, the dividend cannot be found on B till it is
divided by 100, the quotient being 140, opposite to which on B
is 25 on A, which, being multiplied by 100, the quotient 250
on A is obtained.

A 1 25 read as 250 Angswer,
B 56 140 read as 14000
A s

THE RULE OF THREE.

All problems to be worked by means of the Slide Rule ve-
solve themselves into proportion, or, as it is commonly called,
the Fule of Three, from having three terms only given by which
to find & fourth. Proportion differs from ratio.  Ratio is the
rvelation of two quantities of the same kind, as the ratio of 5 to
10, or of & to 16. Proportion is the likeness, or sameness, of
two such relations. Thusd 5 is to 10 as 8 to 16; that is, it bears
the same relation to 10 as 8 does to 16.  Such numbers are
said to be in proportion, and are expressed by the signs of pro-
portion by means of dots, thus, which are used as
below:

G 10 e
Mean that bis to 10, or bears the same proportion to it, as 8
does to 16.

The use of thie Rule of Three is to find afourth number which
shall have the same ratio, or be proportional, to the third as
the second is to the first. Proportion is said to be either
¢ direct” or “inverse ;" and whether the problem is performed
upon the rule or upon paper, it is necessary to be able to dis-
tinguish the one from the other. Proportion is direct when all
the terms have either an increasing or a decreasing ratio—
when “ more requires more,” or **less requires less.” More
goods at a price require more money to purchase them ; and /less
quantity of goods requires /ess money. This is direct propor-
fion. But if 3 men can do a piece of work in 12 days, it would
take far less time for 4 men to do the same. Here 4 men (more)
would require less time, which is “inverse” proportion ; and
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in all cases where ‘“more requires less,” or ‘‘less requires
more,” the proportion is inverse. :

The rule for direct proportion is as the first term on B is to
the second on A, so is the third term on B to the fourth on A ;
always remembering that the first and third terms be found on
the same line, and the second and fourth upon the other ; or the
operation may be performed by having the first and third terms
on B, and the second and fourth upon A.

If 8 yards of velvet cost 24 dollars, what will 96 yards cost ?
Having set 8 on B to 24 on A, opposite 96 on B stands 288 dol-
lars, the answer on A.

A 24 dollars. 288 dollars Answer.
B 8 yards. 96 yards.
If 6 yards of stuff cost 20 dollars, what will 80 yards cost ?

A $20.00 $100.00 Answer.
B 6 yards 30 yards.

It 3 sacks of flour cost $9.00, what will 30 sacks cost ?
A $9.00 $90.00 Answer.
B 3 sacks. 30 sacks.

If a person can walk 4} miles in one hour, how many miles
can he walk in 20 at the same rate, and not allowing for rest ?
A 45 (or 41) 90 Answer.

Bl 20

If two men 160 miles apart started to meet each other, the

one at the rate of 5 miles and the other at 3 miles an hour,
how far would each have gone before they met? b5 and 3
miles added together make 8, which, on B, place against 160
on A. Then against 3 and 5 on B respectively is 60 for ths
one and 100 miles for the other.

A 16 (read as 160) 60 100 Answer.

BES 3 5

RULE OF THREE INVERSE.

When the proportion is inverse, the slide is to be inverted,
and then the question will be answered in the same way as in
the Rule of Three Direct.

If 6 men can perform a piece of work in 10 days, how many
men would be required to do the same in 3 days ?
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Tnvert the slide, set 10 upon C to 6 on A, and against 3 upon
C stands 20 on A, the answer.
20 Answer.

O 0T 3
Upon some rules the A line is marked upside down, or
rather, inverted end for end, to avoid the necessity of turning
the slide, but as itis only occasionally so required, it is prefer-
able to invert the slide when requisite,

TO SQUARE ANY NUMBER.

Required the square of 23. Seb l1on B to 23 on A, and
against 23 on B stands 529 on A. 4
ACOD 529 Answer.
B el 23
Or by the lines C and D, the same operation may be per-
formed” by setting 1 or 100 on C to the 10 on D. When they
are thus set, C is a table of squares and D a table of roots; con-
sequently, opposite to any number upon C is its square root
upon D, as under:
Squares, 1, 4, 9, 16, 25, 36, 49, 64, 81, upon C.
RGopa 1 s 6 S 9, upon D.
and the same rule holds good of the fractional or intermediate
numbers.
If the given number be hundreds, ete., reckon the 1 on D
for 100 or 1000; then the corresponding 1 on C is 10000 or
100000, So the square of 230 is found to be 529000,

_— e

TO EXTRACT THE SQUARE ROOT.

Rule.—Set 1 or 100, etc., on C to 1 or 10, ete., on D; then
against every mumber found on O stands its root on D. The
lines C and D are thus a table of square roots and squares; the
roots on D and the squares on C.° So against 529 stands its
root 23; against 400 stands its root 20; against 300 stands its
root 17°8, and so on of all other numbers,
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TO FIND A MEAN PROPORTIONAL BETWEEN TWO
NUMBERS.

Suppose between 29 and 430. Set 29 on O to the same num-
ber on Dj; then against the other number 430 on C stands their
mean proportional, 111 on D.

Also the mean hetween 29 and 320 is 96°3.

‘And the mean between 71 and 274 is 139, ete.

TO FIND A THIRD PROPORTIONAL TO TWO NUM-
BERS.

To find one to 21 and 32. Set the fivst 91 on B to the sec-
ond 32 on A; then against the second 32 on B stands 48-8 on A,
whieh is the third proportional sought.

Also the 3rd proportional to 17 and 29 is 49°4.~

And the 8rd proportional to 73 und 14 is 2°7, ete.

TO FIND A FOURTH PROPORTIONAL TO THREE
NUMBERS.

This is only another name for the Rule of Three, which has
been already explained. We may, however, repeat the rule.
St the first term on B to the cecond on A; then against the
third term on B is the fourth proportional sought.

A 28 266 Answer.
B 12 114

—_— @ ———

MENSURATION OF SUPERFICIES.

Rude.—TIf the length is in feet and the width in inches, the
divisor or gauge point is 12 on B, to which set the width on A;
then against the length on B will be found the number of
square feet on A.

When the length and breadth are both in inches, the gauge
point is 144; but if all ave in feet, then multiply the length by
the breadth, and you will have the measure in square feet.
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What is the content of a board 15 inches broad and 14 feet
long ? Set 12 en B to 15 on A, and against 14 on B is 175 or
17} feet, the Answer.

A 15 17'5 or 17} feet Answer.
15 1) 14

What are the contents of 13 boards of similar dimensions ?

Set 17°5 feet (the contents of one board) on A to 1 upon B,
and against 13 upon B is 2275 feet on A. By the same oper-
ation the contents of any number of hoards may be found.

If a board be 20 feet long and 15 inches broad, how many
superficial feet does it contain ?

A 20 25 square feet Answer,
B 12 15

How many superficial feet ave contained in a door, height 6
teet 6 inches, and breadth 34 inches ? Set 63 on A to 12 on B,
and opposite 34, the breadth on B, are 18 feet 5 inches on A,
the Angwer. &

A 65 184 or 18 feet 5 inches Answer.
B 12 34
What is the content of a window 5% feet high, and 46 inches

wide ? Set 5% on A to 12 on B, and opposite 46 inches, the
breadth on B, are 22 feet 4 inch on A, the Answer.

Gluziers’ Work : Painting, Fe., is usually measured by the
square yard, containing 9 square feet. ‘

Rule.—Set the length in feet on A to 9 on B, and againgst the
breadth or height in feet on B will be found the Answer in
yards on A.

Required the content of work 31 feet long and 14 feet wide ?

e ] 48 yards 2 feet Answer.
B 14

Required the superficial feet in a window 60 inches Ligh,
and 50 inches wide ? Here the divisor is 144, that being the
number of square inches in a square foot.

A 60 20 feet 10 inches Answer.
B 144 50

Pavior's Work. —Required the number of square yards con-
tained in a piece of paving 16} feel long by 182 feet wide ? Set
%on B to 16'5 or 16} on A, and against 1375 or 13% on B is
found 25 yards, the content, on A.

Required the number of bricks sufficient for the above 25
yards of paving, the size of the bricks being 9 inches by 44

s
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i ich bricks 32 make a superficial yard. Set 1 on
%]c’ﬁl;e;é (())fl Xl,nzfnd against 25 on B are Ig%()() briclzs, the content,
on A.

Shingling, Flooring, Tiling, and Slating.—This work is meas-
ured by squares of 100 feet. Required the number of Squares
contained in a piece of tiling 40 feet by 15 wide ?

A 40 6 squares or 600 feet Answer
B 100 15
" Required the number of roods in the above dimensions ? As
a rood containg 63 feet, take 63 for the gauge point, thus:
A 40 91 roods Answer.
B - 63 15

Required the number of tiles to cover the same dimensions ?
Set 1 on B to 1014, the tiles in a rood, on A, and against 93 on
B is 965, the number of tiles required, on A. :

A 1015 or 101} 965 tiles Answer.
B 1 9%

Brick Work.—Required the content in roods of a piece of
walling 876 feet long and 5 feet high ® Set 2723, which is the
area in feet of a rood, on B, to 876, the length, on A, and
against 5, the height, on B, are 16 roods nearly, on A, the An-
swer.,

—_—————

TIMBER MEASURING.

Boards and Planks are measured as described, with exam-
ples, under ‘“ Mensuration of Superficies” on page 15. If the
breadth varies, a mean breadth must be obtained by adding
the various measurements together and dividing by their num-
ber.—Rule : Set 12 on B to the mean breadth in inches on A,
and uagainst the length in feet on B will be found the area in
feet on A.

If a board is 15 feet long, 14 inches broad at one end, and 8
inches at the other, required the superficies. The mean breadth
being 11 inches (half the sum of 14 and 8).

A 11 13-75 or 132 feet Answer.

B 12 . i 15
If a board of 18 feet long be irvegular in the breadth, say of
seven breadths measured at each, take the measure at each of
the ends, and at the 3, 6, 9, 12, 15, feet also, Add those to-
gether, and divide by 7.
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Or, suppose the breadth of one end be 11 inches, and at the
other 7 inches; add these together and take the half, which is
9. The breadths at intervals of 3 feet along it are 22, 31, 25,
23, and 13 inches. Add these five breadths together, 114 to 9
(half the sum of the end breadths), which will give the sum of
123 inches. Then setting 12 on B against 123 upon A, againgt
3 on B will be found 30% feet, the answer upon A.

Square or Four-sided Timber, of the same size throughout its
entire length, may be converted into cubic measure by means
of the gauge points in the table, examples of which are given
on other pages. Another method is to multiply the breadth
by the thickness, and the product by the length, which gives
the Answer.

To find the Cubic Conient of Round Timber.—Rule: As the
length is to 12 (or 10) on D so is the quarter girt in 12ths (or
10ths) on D to the content on C.

‘When the tree tapers, take the mean dimensions either by
girting it in the middle, or at the two ends, and taking half
the sum of the two. When the free is very irregular take the
mean of several msasurements.

This rule, which is commonly used, gives the answer about
one-fourth less than the true quantity in the tree, or nearly
what it would be after being hewn square in the usual way; so
that it seems intended to make an allowance for the squaring
of the tree. The more correct way is, As double the length on
C is to 12 (or 10) on D, so is 1-5th of the mean girt in 12ths (or
10ths) on D to the content on C.

Another method is to set the length in feet on C to 10:63 on
D, and against the quarter girt én inches on D will be the con-
tent in cubic feet upon C.

The reason 10-63 is taken here for the gauge point is, that
10-63 inches is a quarter the girt or circumference of a circle,
the area of which is 1 square foot.

Required the content of a piece of round timber 32 feet long,
the quarter girt being 11 inches. Set 32 upon C to 10:63 upon
D, and against 11 on D will be found upon C 8425 or 34}
cubic feet, the contents required.

C 32 34-25 or 34} feet Answer.

D 1063 11

To find the Content of a Round Piece of Timber which Tapers
Jfrom end lo end.—Set the length in feet upon C against 10-63
upon D, and against half the sum in inches of the quarter
girts at the two ends on D, will be found the contents in cubic
feet on C. Then set one-third of the length in feet upon C
against 10:63 upon D, and against half the difference in inches

O
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the quarter girts at the two ends on D will be found a sec-
gfld conqtlent ingcubic feet on C. Add these two contents to-
gother, and the sum is the content required.

With rough, unsquared timber, buyers often get an allow-
ance of an inch in every foot of quarter girt for the bark, and a
further allowance for the loss in squaring down the tree to
make timber of useful shape. The whole so taken off to make
it square will be about 35 per cent., or a third. If the length
on C is set to 12 on D instead of 1063, it will give allowance
of about 22 per cent., which is often adopted.

- i@

MEASURING AND WEIGHING OF SOLID BODIES.

A TABLE OF GAUGE POINTS, TO BE USED WITH THE MECHANICS’
SLIDING: RULE, IN MEASURING AND WEIGHING SQUARE OR RIGHT-
ANGLED VESSELS OR BODIES, CYLINDERS AND GLOBES.

Square or Cylinder. Globe.
Right-Angled.
g Fect In. Feet In.
g;fl;f :mge In.| only. fand In.| only. Feet In.
FFF. FIIL. II1. FI. II. F. I.

ie et 36 | 518 | 624 | 660 | 799 | 625 | 113
gﬁgig IFI; e 9 | 108 | 114 | 138 | 119 | 206
Tmperial Gal......| 10 144 | 174 | 184 22 | 191 | 329
Water in lbs...... 10 | 144 | 174 | 184 22 § 191 | 329
Gold inlbs....... 507 | 735 88 96 | 118 § 939 | 180
Silver in 1bs. ...... 938 | 136 | 157 | 173 | 208 } 173 3?4
Wrought Iron. . ... 129 | 186 | 222 § 235 | 283 | 247 | 423

ron and Spel-

CatS;rIin 1bs. .. P 139 9 | 241 | 254 | 304 § 265 | 458
Steel inlbs....... 136 | 183 922 § 233 | 278 § 239 | 418
Copperinlbs......| 112 | 163 196 | 207 | 247 { 214 | 371
Brass inilbs. 000 12 | 174 | 207 } 221 265 26 | B
TinSn@libsi Seaes 137 || 35 =235 25 | 300 { 261 ;&54
Tead inlbs....... 830 | 126 | 152 | 162 | 194 § 169 | 289
Mercury in lbs....| 738 | 122 127 | 132 162 1%1 242
Coal inlbs:....... 795 | 114 | 138 146 176 § 151 262
Freestone in 1bs...| 394 57 69 728 | 873 7550 132
Marble in 1bs......| 370 53 | 637 § 725 81 TR 2
Dry Oak inlbs....| 108 | 158 190 2 2?7 208 | 355
Pine sl sss e i 151 29 | 263 | 285 | 236 | 287 | 501
Mahogany in lbs..| 94 | 136 164 | 175 | 208 18 | 336
Boxwood in Ibs....| 968 152 169 194 | 214 | 186 32
@0t Wofds o o0 00 aon 108 | 1565 189 199 238 207 358
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The foregoing is a table of ¢ gauge points” or < divisors,” to
be used in estimating the weight or capacity of right-angled,
cylindrieal, or globular bodies or vessels. Bodies or vessels of
which the four corners are right angles have three dimensions,
length, breadth, and thickness. The first column marked
FFI contains the gauge point, when the dimensions are all in
feet. The second column, FIL, contains the gauge points,
when the dimensions are in feet and inches; and the third, TIL,
when they are all expressed in inches. A cylinder having but
two dimensions, height and diameter, has but two columns of
gauge points; that headed FI is used when the length is in
feet and the diameter is in inches; and that marked IT when
both measurements are in inches. A globe having but one di-
mension has but one gauge point, marked F when it is in feet,
and another marked I when the size is given in inches.

In measuring or weighing square timber, stone, metals, or
any other bodies which are unequal sided, a mean proportion
must be found to ascertain the true square; this is done by the
rule “to find a mean proportion between any two numbers,”
given on page 15.

How many cubic feet may be contained in a cistern 28 feet
long, 7 feet wide, and 6 feet deep ?—Find a mean proportional
between the length and width (28 and 7) as explained on page
20, by setting 28 on C to 28 on D, and against 7 on C is found
the mean square, 14 feet on D.—The gauge point for cubic
feet,”” on reference to the table, will be seen to be 625. Set 6,
the depth, on B to 625 (the gauge point) on A, and against 14
on D is 1176 cubic feet, the Answer, on C.

Required the content in cubic inches of a piece of timber 2
feet long, 12 inches wide, and 12 inches thick ? Look to the
table of divisors or gauge points, on page 19, and in the line
“cabic inches,” second column, is the divisor for feet long,
inches wide, and inches thick, viz., 518. Set 2, the length,
apon B, to 518, the divisor, upon A, and against 12 (the
breadth and thickness) upon D is 8456, the content in cubic
inches unon C.

How many cubic inches are contained in a piece of stone 30
inches square and 10 feet long ? The gauge point, 9, will be
found under ¢ TFII,” in line with ‘¢ cubic feet.”

[ A 9 (gauge point).
B 10 (length)

(0] 625 or 62 feet 6 inches Answer.

D ~ 30

If the dimensions : of the same piece of stone are taken in

@
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inches, the gauge point will be under ¢ inches only, IIT,” and
the problem on the rule will stand thus:—

[ A 108 (gauge point)
B 120 (length)
C 62°5 or 62 feet 6 inches Answer.
D 30
The Weighing of any Body or Substance is performed after
the same manner as measuring, and is done by means of the
table of gauge points, only the answer will be in pounds, in-
stead of cubic inches or feet, gallons, ete.
‘What weight of water will be contained in a cistern 3 feet
deep and 28 inches square ? ? .
Set 3 on A to 144 (the gauge point for gallons in feet and
inches) on B, and against 28 on D is 1020 1bs., the.Answer on C.

‘What is the weight of two logs of dry timber each 20 feet
long and 15} inches square, one being oak, the other pine ?

For Oak.—Set 20 on B to 158 (the gauge point) on A, xzhich
is in a line with ¢ dry oak,” and under ““square FFF,” and
against 1563 on D is 1897 1bs. on C.

For Pine.—The gauge point is 22. Set 20 on B to 22 on A,
and against 15} on D is 1860 1bs., the Answer on C.

Copper, Brass, Lead.—To find the weight of bars of brass,
copper, and lead, each being 6 feet long and 4 inches square.

For Brass.—The gauge point is under ““square FIL” Set 6
on B to 174 on A, and against 4 on D is 345 Ibs. on C.

For Copper.—The gauge point'is 163. Set 6 on B to 163 on
A, and against 4 on D is 368} 1bs. on C.

For Lead.—The gauge point is 126. Set 6 on B to 126 on A,
and against 4 on D is 476 on C, the Answer.

Of a Cylinder.—What is the weight of a cylinder of cast iron
24 inches high and 12 inches diameter? Set24, the length,
on B to 304 (see table of gauge points) on A, and against 12,
the diameter, on D is 708 1bs., the content, on C.

In the last example the gauge point for inches is used; if the
height be taken in feet, then the gauge point will be 254. In
either case the answer works out the same.

Required the cubic inches of a cylinder 6 inches long and f):
inches diameter. Here the gauge point under *‘ cubic inches
is 799. ;
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A 799
B 6 (length)
C 169 1bs. Answer.
D 6 (height).

‘What will be the weight of a column of freestone 12 feet
high and 12-7 inches diameter ?

Set 12 on B to 728 (the gauge point for cylinder FI) on A,
and against 127 on D is 1660 1bs. on C.

To find the weight of a column of coal the same size asabove.

Set 12 on B to 146 (the gauge point) on A, and against 12°7
on D.is 827 1bs., the Answer on C.

‘What is the weight in 1bs. of a column of water 6 feet long
and 13 inches diameter ?

Set 6 on B to 184 (the gauge point) on A, which is under

* Cylinder FI, and in line with ¢‘water in 1bs.,” and against 13

on D is 345 Ibs. nearly, the answer on C.

OF Globes.—Required the weight of a ball of cast iron 12
inches diameter ? The divisor or gauge point in the table is
458. Set 12, the diameter on B, to 458, the divisor on A, and
against 12 on D is 235 1bs., the weight, on C.

To find the weight in lbs. of a globe 5 inches diameter of
each brass, copper, and lead.

For Brass.—Set 5 on B to 397 (the gauge point) on A, and
against 5 on D is 19-65 1bs. weight, on C.

For Copper.—Set 5 on B to 871 (the gauge point) on A, and
against 5 on D is 21 1bs. on C.

For Lead.—Set 5 on B to the gauge point 289 on A, and
against 5 on D is the Answer 27 lbs. on C.

Of Cones.—A Cone contains one-third the weight or bulk of
a cylinder of the same height and diameter. In measuring or
weighing Cones, take one-third of the height and proceed as
for cylinders.

e Qe e

LIQUID MEASURE.

Required the number of gallons that may be contained 1n a
vat 36 inches deep, and 24 inches square ? The gauge point
for gallons, the measure being given in inches, is 174 (see

- table page 19).
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A 174 (gauge point)

B 36 inches.

C 745 (74}) gallons Answer.
D 24 inches.

The nextis the same example, but with the measurement ex-
pressed in feet; the gauge point for which see table, page 19.

A 10 (gauge point)

B 3 feet.
C 745 gallons Answer, as above.
D 2 feet.

Again : the measure expressed in feet and inches (3 feet, 24
inches). The gauge point in table is 144.

A 144 (gauge point)

B 3 feet. v
(&) 745 gallons Answer, as above.
D 24 inches.

In these examples the length and breadth arve the same.
Where they are different, a mean proportional must be found
(vule, page 15), and the operation proceeded with, using the
mean proportional as the one factor is, in the above exam_ple.

How many gallons are contained in a vessel 36 inches
squave ? The gauge point for gallons in inches is 174 (see
table). Set 36 on B to 174 on A, and against 36 on D is 168
gallons, the Answer upon C.

——

LAND MEASURING.

The gauge points or divisors to be used for measuring land
are the number of square chains, square perches, and square
yards in an acre. If the dimensions are given in chains, the
gauge point is 1 or 10 upon A; if in perches, it is 160; but if it
is given in yards, it is 4840. 1

Rule.—To the gauge point, whether for chains, perches, or
yards on B, set the length on A, and against the breadth on B
is the content on A. / 7

Required the content of a piece of land, the length of which
is 20 chains 50 links, and the width 4 chains 40 links ?

A 205 9 acres Answer.

Bl 44
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Required the content of a piece of land, of which the length
is 179 poles, and breadth 37 poles ?
Ade 9 414 acres Answer.
B 160 37
_]Ed{e%uired the content of a field 70 yards long by 70 yards
wide ?

A 70 1:01 or 1 1-100 acre Answer.
B 4840 70
e g

MEASUREMENT OF CIRCLES.

To find the circumference of a circle, the diameter being
given; or, the diameter being given, to find the circumference.
The circumference of a circle the diameter of which is 1 is
3141, or the one is to the other mnearly as 7is to 22. There-
fore set 7 on B to 22 on A, and against any diameter on B is its
circumference on A. This method also shows the diameter
when the circumference is given.

The diameter of a circle being given, to find the area; or,
the area given, to find the diameter.

Set ‘7854 (the area of a cirele whose diameter is 1) upon C to
1 or 10 upon D; the lines C and D will then be a table of areas
and diameters, for or againstany diameter upon D is the area in
square inches upon C.

The circumference being given, to find the area; or, the area
being given, to find the circumference.

Set ‘0795 (the area of a cirele whose circumference is 1) upon
C to 1 or 10 upon D, and the lines C and D will then be a
table of areas and circumferences; for against any circumfer-
ence upon D is the area in square inches upon C.

To find the side of a square equal in area to any given circle.

Set ‘886 (the side of a square equal toa circle whose area is 1)
upon A to 1 upon B, then against any diameter of a circle
upon B is the side of a square that will be equal in area upon A.

To find the side of the greatest square that can be inscribed
in any given circle.

Set ‘707 (the side of a square equal to a circle whose diame-
ter is 1) upon A to 1 upon B, and against any diameter of a
circle upon B is the side of its inscribed square upon A.

To find the side of the greatest equilateral triangle that can
be inscribed in any given cirecle.

=4
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i i ter of a
Set 115 upon B to 1 upon A, and against any diame
circle upon ]13) is the length of a side of a triangle upon A.

THE WEDGE.

i r v half-
Required the power of a blow struck on a w edge, the
thio?&%e;s is 1 incﬁ, the length of one side is 25 inches, and phe
resistance equal to 250 1bs.? As 25 on B is to 250 on A, s0 is 1
on B to 10 1bs., the Answer, on A.

e

INCLINED PLANE.

2 e ) ! S e
Given an inclined plane, perpendicular height 12 inches,
andllength of the slant 36 inches, what weight hung on the
perpendicular height will balance 75 Ibs. hanging on the
slant ® Seb 36 on B to 75 on A, and against 12 on B is 25 lbs.

on A, the Answer.

— o

WHEEL AND AXLE.

i ne on a wheel of 20 inches diameter will bal-
anzzhlag()“{glflih};l; gn the axle, which is but 1 inch diameter ?
Tnvert the slide, get 1 on C to 100 on A, and against 20 on C is
5 1bs., the required weight on A. §

A 5 1bs. Answer. 100

0 0% !

THE LEVER.

Tf o lever be weighed with 672 1bs. on the shorb arm at 1 foot
from the fulerum, what weight will balance it when hung on
the long arm at 6 feet from the fulcrum ? As 1 is to 672, so 18
6 to the number sought. Invert the slide; set 1 on C to 672
on A, and against 6 on C is 112 1bs., the Answer on A,
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COMPARISON OF FRENCH AND ENGLISH MEASURES.

The French metre is equal to 89-37 English inches. It is
divided into 10 decimetres, 100 centimetres, and 1,000 milli-
metres. The following are approximate equivalents of French
and English measures, and when the lines A and B are set for
any pair, the lines are comparative scales of those measures
throughout their whole Iength.

A 85 millimetres. 127 millimetres. 76 centimetres. 7 metres.
B 22 sixteenths of an inch. 5 inches. 30 inches. 23 feet.
A 7 metres. 49 metres.
Or =
B 23 feet, 121 feet,
e

OCTAGON LINES.

On the opposite, or under side of all American made slide
rules, there are two scales near the inner edges, marked re-
spectively M and E. The line marked M is divided into 34
parts, measuring from the end of the scale, and each of these
parts is again subdivided into 4 equal parts. The line B is
divided into 24 parts, with subdivisions of 4 parts each. The
line M is used for measuring from a middle line in obtaining
the correct points for forming an octagon on any square mate-
rial. For example: Let us suppose we have a stick of timber
12 inches on a side, and it is desired to make it octagonal, we
find the middle of one side, which is 6 inches from the edge,
then apply the rule, putting the end on the middle line, and
meqsuring back to 12 on the M line, and we have the point
which is to form one corner of the octagon. Repeat the pro-
cess on all the four sides of the stick, and you have the 8
points to form the octagon. The T line is used for the same
purpose, .e.: for finding the points in a square to form an
octagon. The measurements, however, on the line E are made
from thé edge of the stick, instead of on the middle line, so,
in the example before us, we find that 12 on the E line stands
exactly on a line with 8} inches, so that, according to what we
have stated, 8% inches from the edge is the point sought, and
which forms one angle for the octagon. Repeat the process,
and again we have the correct points for reducing the 12-inch
square timber to an octagon. The subdivisions, being eight
for each large division, show that they are to be used when

THE MECHANICS' SLIDE RULE. 27

fractions of an inch have to be dealt with. Thus: a stick of
timber 8% inches square, if measured for the points on the E
line, will require 8 of the larger divisions and 2 of the smaller
ones, from the edge to the point. This is obvious, and requires
no further explanation. The same method applied to the line
M gives the same results. The same result may be obtained
by the slide. Set 5 on B to 12 on A, and opposite to the
length of the side of any square figure on A is the length of a
side of the inscribed octagon on B.

A 12 15 18 sq. inches (side of the square.)
B 4% full 5 64 7% sq.inches (side of the octagan.)
B

THE ENGINEERS’ SLIDE RULE.

Although the present work is not designed to illustrate the
capabilities of the ‘Engineers’ Slide Rule,” yet it is thought
it will not be complete without a description of the rule and
the method of applying it.

The four lines on this rule are marked A, B, C, D, the same
as on the Mechanics’ Rule. A, B, and C are alike; they consist
of two radii, and are divided and numbered from the left
to the right, with the figures 1, 2, 3, 4, 5, 6,7, 8, 9; 1, 2, 3, 4,
5,6,7,8, 9, 10. The line D is a single radius, double the
length of the other, and is numbered from left to right, with 1,
2,8,4,5,6,7,8,9, 10; the lines B and C slide between the
other two; and by this operaticn all questions, within the
capacity of the rule, are answered.

Numeration is the first thing to be learned upon this, as
well ag upon the Mechanics’ Rule, and when this is perfectly
understood, everything else is quite easy. In order, then, that
this may be rendered as plain as possible, we again repeat
what has been said before—mnamely, that the numbers and
divisions upon the rule are all arbitrary, and the value set
upon them must be such as the nature of the questions ve-
quires, which will be easily discovered as soon as a question
is proposed.

The tedious arvithmetical process of working Cube Root is
performed on the ‘“ Engineers’ Rule ” by mere inspection, the
same as squares and roots, were C a triple line to D single; in-
deed, any roots and powers might be found by increasing the
sections of C to the required power. The present double
radius gives the second, the fourth, and eighth powers, In
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the absence, however, of an arrangement which would affect
the simple form—squares and roots being sufficient for all
general purposes—a little ingenuity must be substituted to
find cube roots; we therefore reverse the skide, and, setting the
number to 1 or 10 on D, have to look for the numbers or di-
visions exactly coinciding, which is the required cube root, as
in this example—

643,/
g. Inv’d. find coincident | 4 § cube root { set 64.
D  Numbers - - {4jof641 to 10.

In this case it is easy and evident thatno other similar num-
bers meet; but, sometimes, owing to the different scales of C
and D, and the one being inverted, a little patience is needed
%o mark the intersecting numbers, or

Divisions on { % Inv'd.

the only case in slide rule practice demanding it, but still
wonderfully simple compared with arithmetic.

To those acquainted with Evolution, the example given will
suffice to enable them to obtain the fourth power and root, for
C and D forming lines of squares and roots, we can find the
square root of the square root; and consequently, the fourth
power ox root of any number by inspection.

All of the foregoing is but a fraction of what can be per-
formed on this wonderful instrument, but when the rules we
have presented are thoroughly mastered and understood, the
student will soon discover for himself many applications that
are not to be found in text books.

For further information and applications of the Slide Rule,
we refer our readers to the following works on the subject,
namely:

To the article ‘“Slide Rule,” in the Penny Hncyclope-
dia. This article is probably the best short treatise—historical
and scientific—that has been written on the subject.

“Mathematical Instruments and Their Use,” by J. T.
Heather. This is an excellent work, but is not confined alto-
gether to the Slide Rule.

“The Slide Rule,” by Charles Hoare. This is an ex-
haustive work on the subject, and is very thorough, but
is written in a style a little above the capacity of ordinary
mechanics. Tt is published by Weale, and contains a paper
rule and slides.

¢The Engineers’ Slide Rule,” by William Tonkes. This is
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a small work, written in a clear and vigorous style; its only
obziection is its being devoted altogether to the engincers’ slide
rule.

¢The Utility of the Slide Rule,” by Arnold Gillson. This
is a pregnant liftle work, and covers ‘a great deal of ground,
and is especially adapted for mechanical engineers, millwrights,
and constructors of cotton factories.

¢« Treatise on a Box of Instruments,” by Thomas Kentish.
This is a purely scientific work of a very high order, and aims
over the heads of those who possess only a limited education,

. For advanced scholars, however, it will” be found interesting

and instructive.

‘“Lessons in Carpentry by the Slide Rule,” by Robert Rid-
dell. This is one of the Dest works on the subject, and is
suited to any capacity. There are other obscure works in the
market, but we would not advise the student to purchase any
of them.

Besides the foregoing works, there ave many excellent papers
on the subject scattered through back volumes of the English
Mechanic. A number of very useful papers on the same sub-
Ject have appeared in recent numbers of The Builder and Wood-
worker.

‘We now leave this little work in the hands of our readers,
with a hope that its contents will aid somewhat in creating an
interest in the study of the Slide Rule and its Application.
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These books will be sent, postpaid, to any address in any accessible part of the
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INDUSTRIAL PUBLICATION CO., 22 College Place, New York.

THE STEEL SQUARE AND ITS USES.

Being a Description of the Square and Its Uses in Obtaining the
Lengths and Bevels of all kinds of Rafters, Hips, Groins, Braces,
Brackets, Purlins, Collar-Beams, and Jack-Rafters. — Also, its
Application in Obtaining the Bevels and Cuts for Hoppers, Spring |
Moldings, Octagons, Stairs, Diminished Stiles, &c.— By FrED. T.
Hobasox, author of ““ Practical Carpentry,” “The Builders’ Guide,”
&e.— Third Edition, Revised and Greafly Enlarged.— Illustrated
by Nearly One Hundred Fine Engravings.— Cloth, gilt. . . $1

This is the only practical work on the steel square and its uses ever published.
It is thorough, accurate, clear, and easily understood. Confounding terms and
scientific phrases have been religiously avoided where possible; and everything in
the book has been made so plain that a boy of twelve years of age, possessing
ordinary intelligence, can understand it from end to end.

This new edition, just issued, is illustrated by nearly one hundred handsome
engravings, showing how the squarve may be used for solving nearly every problem
in the whole art of carpentry. The carpenter who possesses this book need not
Wwaste time and material ““ cutting and trying.” He can lay out his work to a hair's
breadth, and ““cut to the line.” And, in these days, the workman who can not lay
out his work accurately at the first attempt stands no show.

The book is absolutely indispensable to every person who may have to use a
carpenter’s square. Joiners, cabinet-makers. bricklayers, stonecutters, plasterers,
lumber-dealers, amateurs, and all who build a fence, tinker a gate, or make a
chicken-coop will find something in this little volume that will help and aid them
to do their work better and more intelligently than they could without a knowledge
of its contents.

Many difficult and troublesome mathematical problems can be solved by the use
of this tool, and the methods of solving them are shown in this book. Tt deseribes
how painting, plastering, and brickwork ean be measured, and how many mechan-
ical difficulties can be overcome with great ease. It explains how ellipses, parabolas,
octagons, circles, and many other figures, may be described by the steel square.

It is safe to say that this dollar book will easily enable any intelligent mechanic
to save ten dollars in time and material during the first three months that he has
it in use.




CATALOGUE OF INDUSTRIAL BOOKS.

STEEL SQUARES AND THEIR USES.

Being a Description of the Various Steel Squares and Their Uses
in Solving a large number of Mechanical Problems in Constructive
Carpentry, Joinery, Sheet-metal Work, Cut-stone or Brick-work.
Also, showing how many Geometrical and other Problems may be
solved by the use of the Steel Square.— By Frep. T, Hobpagon,
author of ““The Steel Square and Its Uses,” ““The Slide-Rule, and
Its Uses,” ‘“Practical Carpentry,” ““The Builders’ Guide,” &e.—
Finely Illustrated.—Cloth. . .~ . . . . . T ]
This forms Part 1T of *“ The Steel Square and Its Uses,” and is not in any sense
a substitute for the First Part, which still remains what it always has been—a neces-
sity to every intelligent workman. Part IT is an extension and enlargement of the
First Part, giving new problems, new methods, and new wrinkles for shortening
the labor and increasing the accuracy of the workman. It is illustrated in the
same handsome manner which characterizes the First Part, to which it forms a
companion volume.
With these two volumes in his possession the workman has at command the
entire practical mathematics of construction, and is prepared to lay out any piece of
work more easily, quickly, and accurately than it can be done by any other method.

PRACTICAL CARPENTRY.

Being a Guide to the Correct Working and Laying-out of all kinds
of Carpenters’ and Joiners’ Work, with the Solutions of the Various
Problems in Hip-Roofs, Gothie Work, Centering, Splayed Work,
Joints and Jointing, Hingeing, Dovetailing, Mitering, Timber-
Splicing, Hopper-work, Skylights, Raking Moldings, Circular
Work, &e.— To which is prefixed a thorough treatise on ‘‘Car-
penters’ Geometry.”—By FrEp. T. HoDGSON, author of *The
Steel Square and Its Uses,” “ The Slide-Rule, and How to Use It,”
‘The Builders’ Guide,” &e.— Illustrated by over Three Hundred
Enoravines s Gloth @oil[ 58 SRS
This is the most thorough book of the kind ever published. It is thorough,
practical, and reliable; and at the same time is written in a style so plain that any
workman or apprentice can easily understand it.

STAIR-BUILDING MADE EASY.

Being a Full and Clear Description of the Art of Building the
Bodies, Carriages, and Cases for all kinds of Stairs and Steps.—
Together with Illustrations Showing the Manner of Laying Out
Stairs, forming Treads and Risers, building Cylinders, preparing
Strings; with Instructions for making Carriages for Common,
Platform, Dog-legged, and Winding Stairs.— To which is added an
Illustrated Glossary of Terms used in Stair-Building, and Designs
for Newels, Balusters, Brackets, Stair-Moldings, and Sections of
Hand-Rails.— By FrED. T. HoDGSON, author of ‘‘ The Steel Square
and Its Uses,” &e.— Illustrated by over One Hundred and Twenty
Engravings, many of them full-page size.— Cloth, gilt. . . . $1
. This work takes hold at the very beginning of the subject, and carries the
student along by easy stages until the entire subject of stairbuilding has been un-
folded, so far as ordinary practice can ever require. This book, and the following
one on Hand-Railing, cover nearly the whole subject of Stair-Building.

CATALOGUE OF INDUSTRIAL BOOKS.
A NEW SYSTEM OF HAND-RAILING.

Or, How to Cut Hand-Railing for Circular and other Stairs, square
from the Plank, without the aid of a Falling Mouid.— By AN
OLD STAIRBUILDER.—Edited and corrected by FrED. T. HopGSON,
author of ‘“Stair-building Made Easy,” &e.— Cloth, gilt. . . $1
The system is new, novel, economie, and easily learned. Rules, instructions,
and working drawings for building rails for seven different kinds of stairs are given,

THE BUILDERS’ GUIDE, and Estimators’ Price=Book.

Being a Compilation of Current Prices of Lumber, Hardware,
Glass, Plumbers’ Supplies, Paints, Slates, Stones, Limes, Cements,
Bricks, Tin, and other Building Materials. Also, Prices of Labor
and Cost of Performing the Several Kinds of Work Required in
Building; together with Prices of Doors, Frames, Sashes, Stairs,
Moldings, Newels, and other Machine-work.— To which is ap-
pended a large number of Building Rules, Data, Tables, and
Useful Memoranda, with a Glossary of Architectural and Building
Terms.— By FrED. T. HopasoN, author of ¢ The Steel Square and
Its Uses,” ““The Slide-Rule, and How to Use It,” ¢ Practical Car-
omttey,? Sae—Clleulag e = TR G ol S D

CARPENTERS’ and JOINERS’ POCKET COMPANION

Containing Rules, Data, and Directions for Laying Out Work, and

for Caleulating and Esfimating.—With T'rontispiece showing the

parts of an Architectural Colummn; also containing many other

Illustrative Engravings.— Compiled by THoMAS MoroNEyY, Car-

pentersandioiner = (loth # s SEEE e S S o

This is a compact and handy little volume, containing the most useful rules and
memoranda, practically tested by many years’ experience in the shop, factory, and
building. Also, a treatise on the framing-square. It is by a thoroughly practical
man, and contains enough that is not easily found any where else to make it worth
more than its price to every intelligent carpenter.

EASY LESSONS IN ARCHITECTURE.

Consisting of a Series of Questions and Answers explaining in

Simple Language the Principles and Progress of Architecture

from the Earliest Times.— By THoMAS MITCHELL.— Illustrated by

nearly One Hundred and TFifty Engravings.— New Edition, with

‘Americans additions == Cloth.o .. T U e e

Architecture is not only a profession and an art, but an important branch of
every liberal education. No person can be said to be well educated who has not
some knowledge of its general principles and of the characteristics of the different
styles. The present work is probably the best architectural textbook for beginners
ever published. The numerous illustrative engravings make the subjeet very simple,
and prevent all misunderstanding. Tt tells all about the different styles, their pecu-
liar features, their origin, and the principles that underlie their construction.

'HINTS AND AIDS TO BUILDERS.

Gives hints and prices, tells how to measure, explaing building
terms, and, in short, contains a fund of information for all who are
interested in building.—Paper.. . . . . . . . . 95 cents.




CATALOGUE OF INDUSTRIAL BOOKS.
BUCK'S COTTAGE AND OTHER DESIGNS.

Buck’s Designs in Architecture, showing a Variety of Designs,

together with a large amount of Miscellaneous Matter, making it

a very valuable book.— Forty designs for fifty cents.

Just the book you want, if you are going to build a cheap and comfortable home.
It shows a great Van’ety of cheap and medium-priced cottages, besides giving a
number of useful hints and suggestions on the various questions liable to arise in
building, such as selections of site, general arrangement of the plans, sanatary
questions, &e. Cottages costing from $500 to $5,000 are shown in considerable va-
riety, and nearly every taste can be satisfied.

The information on site, general arrangement of plan, sanatary matters, &e., is
worth a great deal more than the cost of the book.

WATER-CLOSETS.— A Historical, Mechanical, and Sanatary
Treatise.— By GLENXN BROWN, Architeet; Associate American
Institute of Architects.— Neatly bound in’ eloth, gilt title. . $1
This book contains over 250 engravings, drawn expressly for the work by the

author. The drawings are so clear that the distinctive features of every device are

easily seen at a glance, and the descriptions are particularly full and thorough. Every
known water-closet is fully described, and an aceount given of its qualities, advan-
tages, and defects. The paramount importance of this department of the construe-
tion of our houses renders all comment upon the value of such a work unnecessary.

PLASTER: HOW TO MAKE AND HOW TO USE.

Being a Complete Guide for the Plasterer in the Preparation and
Application of all kinds of Plaster, Stucco, Portland Cement,
Hydraulic Cements, Lime of Tiel, Rosendale and other Cements.
‘With Useful and Practical Information on the Chemistry,Qualities,
and Uses of the Various Kinds of Limes and Cements.—Together
with Rules for Measuring, Computing, and Valuing Plaster and
Stuceo Work.— To which 1s. appended an Illustrated Glossary of
Terms used in Plastering, &e.— By FrED. T. HODGSON, author of
‘““The Builders’ Guide, and Estimators’ Price-Book,” ‘“Practical
Carpentry, e = Glovh: Foillminss T SIS S
This work is illustrated with numerous engravings in the text, and three plates,
giving some forty figures of ceilings, center-pieces, cornices, panels, and soffits. It

is an invaluable book for plasterers, bricklayers, masons, builders, architects, and
engineers.

HANDSAWS: THEIR USE, CARE, AND ABUSE.

How to Seleet and How to File Them.— Being a Complete Guide
for Selecting, Using, and Filing all kinds of Handsaws, Backsaws,
Compass and Keyhole Saws; Web, Hack, and Butchers’ Saws;
Showing the Shapes, Forms, Angles, Pitches, and Sizes of Saw-
teeth suitable for all kinds of Saws, and for all kinds of Wood,
Bone, Ivory, and Metal.— Together with Hints and Suggestions
on the Choice of Files, Saw-sets, Filing-clamps, and other matters
pertaining to the Care and Management of all classes of Hand
and other Small Saws.— By FrED. T. HoDGSON, author of *The
Steel Square and Its Uses,” “The Slide-Rule, and How to Use it
‘‘The Builders’ Guide,” ‘‘Practical Carpentry,” &c.— Illustrated
by over Seventy-five Engravings.— Cloth, gilt. . . . . . $1
This work is intended more particularly for operative carpenters, joiners, cab-
inet-makers, carriage-builders,and woodworkers generally, amateurs or professionals.

¥
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CATALOGUE OF INDUSTRIAL BOOKS.

THE PRACTICAL UPHOLSTERER.

Giving Clear Directions for Skillfully Performing all kinds of
Upholsterers’ Work in Leather, Silk, Plush, Reps, Cottons, Vel-
vets, and Carpetings.— Also, for Stuffing, Embossing, Welting,
and Covering all kinds of Mattresses, &c.— Rules for Measuring
Valances, Curtains, Tapestry, Window and Door Drapery, Curtain
Rods, Persian Beds, Mantel Drapery, Lambrequins, Cushions,
Floor-Cloths, Festoon Blinds and Curtain-Hangings, and all kinds
of Upholstery.— Fully Illustrated with Engravings of Tools,
Sketches of Furniture, and numerous full-page Illustrations of
Original Decorative Designs.— By A PRACTICAL UPHOLSTERER.,
2niosclotheie bl e i cpto doiann adin g Divd ida

This work contains a number of original designs in drapery and upholstery,
‘with full explanatory text, and an immense number of working illustrations, It
:gives a description of tools, appliances, and materials. It tells how to upholster
«chairs, parlor furniture, bedroom furniture, &e. It contains rules for cutting bed-
hangings, window-curtains, door-hangings, blinds, and for measuring and cutting
«carpets. It gives arithmetical calculations for cutting carpets, curtains, &c., mantle-
board drapery, festoons, and, in short, everything pertaining to upholstery.

There is nothing published in this country that is so thorough and complete in
the instructions given for upholstering, as this book. It is invaluable alike to the
practical workman and the amateur.

CABINET-MAKING, UPHOLSTERING, FURNITURE.

Hints and Practical Information for Cabinet-makers, Upholsterers,
and_Furniture-men Generally.—T ogether with a Deseription of all
kinds of Finishing, with Full Directions Therefor; Varnishes,
Polishes, Stains for Wood, Dyes for Wood, Gilding and Silvering,
Recipes for the Factory, Lacquers, Metals, Marbles, &e.; Pictures,
Bnotavinosi&emiClophMiosl bt i (8 e

This book contains an immense amount of the most useful information for
‘those who are engaged in the manufacture, superintendence, or construction of
furniture or woodwork of any kind. It is one of the cheapest and best books ever
published, and contains over one thousand hints, suggestions, and methods; and
‘descriptions of tools, appliances, and materials. All the recipes, rules, and directions
have been carefully revised and corrected by practical men of great experience, so
that they will be found thoroughly trustworthy. It contains many of the recipes
recently sold at from $5 to $500.

THE WORKSHOP COMPANION.—Part |I.

A Collection of Useful and Reliable Recipes, Rules, Processes,
Methods, Wrinkles, and Practical Hints, for the Household and
the Shop. . . . . Paper, 35 cents.— Cloth, gilt title, 60 cents.

This is a book of 164 closely printed pages, forming a dictionary of practical
information for mechanies, amateurs, housekeepers, farmers,—everybody. It is
not a mere collection of newspaper clippings, but a series of original treatises on
various subjects, such as alloys, cements, inks, steel, signal-lights, polishing mate-
wials, and the art of polishing wood, metals, &ec.; varnishing, gilding, silvering, bronz-
Ang, lacquering, and the working of brass, ivory, alabaster, iron, steel, glass, &e.
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THE WORKSHOP COMPANION.—Part |I,

A Collection of Useful and Reliable Recipes, Rules, Processe
Methods, Wrinkles, and Practical Hints, for the Ho&sehold ;,nsci
the Shop. . Paper, 35 cents.— Cloth, gilt title, 60 cenrs.L

; This is an extension of the first part, and contains subjects which have not hee
discussed in the earlier volume. These two volumes contain an immense am I;
of practical instruction on matters in regard to which information is 001‘ st hi
desired by amateurs and practical men. i

THE PRACTICAL ASSISTANT, AND WORKSHOP

?OMPANION._A Treasury of Useful Information relating
o the Arts and Seciences of everyday life.—Containing Useful
g‘nd Reliable Processes, Recipes, Wrinkles, Methods, Rulgs Data
Tables; and Hints for the Factory and the Household the Shop
and the Farm— Edited by Jomy Prrx.—Cloth, . . . . . $1

This is Parts I and IT of *“ The Worksho ion,’ i
: p Companion,” deseribed ab -
somely bound together in cloth, with gilt title. ' TR b

THE AMATEURS’ HANDBOOK OF PRACTICAL

IN FORMATION, for the Workshop and Laboratory.
Second Edition.— Greatly Enlarged.— Neatly bound. . . 15 cents
This is a handy littlé book, containing j i i '

: g just the information needed by amateur:

in the workshop and laboratory. Directions for making alloys, fusil?;e 1?;11@::1158

ce: oC. 3 b i i i
rlr.leln'ts, glues, &c.; and. for soldering, brazing, lacquering, bronzing, staining and
polishing wood, tempering tools, cutting and working 5

antly

glass, varnishing, silvering,

3 gilding, preparing skins, &e. The new edition contains extended directions for

p‘repm’ing polishing powders, freezing mixtures, colored lights for tableaux, solu-
tions for rendering ladies’ dresses incombustible, &e. There has also been 7added;
a very large number of new and valuable recipes.

’j.jhe ‘Vorkshop. Companion, Part I, above described, contains all the matter
that is to be found in “The Amateurs’ Handbook.”

MECHANICAL DRAUGHTING.

The Student’s IZlustm‘ted Guide to Practical Draughting.— A series
of Practical Instruetlpns for Machinists, Mechanies Apprentices
and Students a‘t Engineering Establishments and ’Teehnieal In’
stitutes.— By T. P. PEMBERTON, Draughtsman and Mechanical
En.ggleer.—lllustrated by numerous engravings.— Cloth, gilt. $1
T?ns is a simple but thorough book, by a draughtsman of twenty,-f;ve 4;'e'u's’
experience. It is intended for beginners and self-taught students, as Weli ;s Lf
those who pursue the study under the direction of a ?eacher. ; g

DRAWING INSTRUMENTS.

Being a Treatise on Draughting Instruments, with R i
: is ¢ s S, h Rule

’II‘Ibe g,hnd Care; Txplanations of Scales, Sectors, and Pl'i)f?;c%%i]sr
Iogﬁ er with Memoranda for Draughtsmen; Hints on Purehasing}
’psl ruments, Paper, In}{, Pencils, &e.  Also, a Price-list of all Mate.
‘na srequired by Draughtsmen.— Illustrated with twenty-four Explan-
atory Illustrations.— By FrRED. T. HopGSON.— Paper. .. . 25 egnts

CATALOGUE OF INDUSTRIAL BOOKS.

THE SLIDE-RULE, AND HOW TO USE IT.

Being a Compilation of Explanations, Rules, and Instructions,
suitable for Mechanies and others interested in the Industrial
Arts.— Compiled and arranged by Frep. T. HopasoN.—25 cents.

Rules are given for the measurement of all kinds of boards and planks, timber
in the round or square, glaziers’ work and painting, brickwork, paviors’ work, tiling
and slating, the measurement of vessels of various shapes, the wedge, inclined planes,
wheels and axles, levers, the weighing and_measurement of metals and all solid
bodies, cylinders, cones, globes, octagon rules and tormulse, the measurement of
cirveles, and a comparison of French and English measures,with much other informa-
tion useful to builders, carpenters, bricklayers, glaziers, paviors, slaters, machinists,
and other mechanics.

Possessed of this little book and a good slide-rule, mechanies might carry in
their pockets some hundreds of times the power of calculation that they now have
in their heads, and the use of the instrument is very easily acquired.

THE ENGINEER’S SLIDE-RULE, and Its Applications.
A Complete Investigation of the Principles upon which the Slide-
Rule is constructed; together with the Method of its Application
to all the Purposes of the Practical Mechanic.— By WILLIAM
TR, =10 o a8 o o o o o 6 a oo o o D CEMIE

THE LIGHTNING CALCULATOR.

Practical Hints on Lightning Caleulating.— To which are added
Rules, Tables, Data, Formulee, and Memoranda, for making rapidly
those everyday calculations that are required in business, mechan-
ies, and agriculture.—Paper. . . . . . . . . . 20 cents.

A CENTURY OF INVENTIONS.

An exact reprint of the famous ‘‘Century of Inventions” of the
Marquis of Worcester (first published in 1663).—With an Intro-
duction, Notes, and a Life of the Author.—With Portrait after a
Painting by Van Dyke.— Edited by Jouy PHIN.— Cloth. . . . $1

This is one of the most extraordinary books ever published. The famous
‘““Qentury of Inventions” is of more than mere historical interest. It contains nu-
merous hints and suggestions of what might be accomplished, and will be found of
great interest and value to every one interested in mechanics. Many persons claim.
that the Marquis of Worcester anticipated many of our most important modern
inventions and discoveries. (reat care has been taken to reproduce exactly (so far
as modern type, &e., could do it) the edition published by the Marquis himself. It
has been entirely out of print for many years.

THE ELECTRICIAN'S POCKET COMPANION.

Electrical Rules, Tables, Tests, and Formule.—By ANDREW
Jamiesox, C.E., F.R.S.E.—Fully illustrated.—Cloth. ... 75 cents.

This is the most compact and thorough work in the market for the practical
electrician. It contains minute directions for all calculations, tests, &e., yv1th. clear
engravings of the apparatus employed. The following list of contents will give an
idea of its scope:— :

Formula of the Absolute Units,— Practical, Electrical, and Mechanical.

Heat and Light Units. X

Electro-chemical Equivalents, Electrolysis, Heat and Energy of Combustion.

Practical Methods of Electrical Measurements.

Electric Conductors: Copper, &c.— Insulators: Guttapercha, &e.

Submarine Cables.— Aerial Land-lines.

Electric Lighting. and Transmission: of Power.
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LECTURES IN A WORKSHOP.—g;y 7. P, PEMBERTON,

formerly Associate Editor of The Technologist; author of ¢“The
Student’s Illustrated Guide to Practical Draughting.”— With an
Appendix containing the famous papers by Whitworth ‘“On Plane
Metallic Surfaces of True Planes”; “On the Uniform System of
Screw-Threads”; ‘“Address to the Institution of Mechanical En-
gineers, Glasgow”; “On Standard Decimal Measures of Length.”
Cloth,gilt....................$1
We have here a sprightly, fascinating book, full of valuable hints, interesting
anecdotes, and sharp sayings. It is not a compilation of dull sermons or dry math-
ematics, but a live, readable book. The papers by Whitworth, now first made

readily accessible to the American reader, form the basis of our modern systems of
accurate work.

THE NEW POCKET CYCLOPEDIA.

A Compendium of General Knowledge, Useful and Interesting
Facts, Valuable Statistics, and Practical Information.— 16mo.,
cloth...................50cents.
. This is & handy volume of 164 pages, printed in small but clear type on very fine
thin paper, so that the book may be readily carried in the pocket or trunk. It con-
tains all those facts and figures which are most commonly referred to in everyday
life, great care being taken to secure accuracy and clearness. It is not a collection
of “‘curious information” made up from newspaper clippings, but a thoroughly
arranged manual of the most useful general knowledge.

HOW TO BECOME A GOOD MECHANIC,

Intended as a Practical Guide to Self-taught Men: Telling What

to Study; What Books to Use; How to Begin; What Difficulties

will be met; How to Overcome Them. In & word, how to carry

on such a course of self-instruction as will enable the young

mechanic to rise from the bench to something higher.—Paper, 15¢.

This is not a book of “goody-goody *’ adyice, neither is it an advertisement of
any special system, nor does it advocate any hobby. It gives plain practical advice
in regard to acquiring that knowledge which aloneé can enable a young man engaged
in any profession or occupation connected with the industrial arts to attain a po-
sition higher than that of a mere workman.

CEMENTS, GLUE, AND PASTE.

A Practical Treatise on the Preparation and Use of all kinds of
Cements, Glue, and Paste.— By JoEN PHIN, author of “ How to
Use the Microscope.”— Paper. . . . . . . . . 25 cents.

Every mechanic and householder will find this volume of almost every-day use.
% contains nearly two hundred recipes for the preparation of cements for almost

.very conceivable purpose.

HINTS FOR PAINTERS, DECORATORS, AND
PAPER-HANGERS.

Being a Selection of Useful Rules, Data, Memoranda, Methods,
and Suggestions for House, Ship, and Furniture Painting; Paper-
Hanging, Gilding, Color-Mixing, and other matters useful and
instructive to painters and decorators.— Prepared with special
reference to the wants of amateurs.— By AN OLp HAND.—
Paper...................25eents.
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THE HARDWOOD FINISHER:

With Rules and Directions for finishing in Natural Colors, and in
Antique, Mahogany, Cherry, Birch, Walnut, Oak, Ash, Redwood,
Sycamore, Pine, and all other Domestic Woods. Finishing, Filling,
Staining, Varnishing, and Polishing. Also, Miscellaneous Rules
for Dyeing, Gilding, and Bronzing.— Compiled and Edited by
Frep. T. Hopnesox, late Editor of The Builder and Woodworker,
and of The Cabinetmaker and Upholsterer.— 12mo, cloth. . . $1

In this country the art of using wood for almost every purpose has gone far
beyond anything that has ever been attempted by any other people. The modern
houses of the Americans are finished with a richness and beauty in the woodwork
of which our fathers, not to speak of our grandfathers, had little idea. The ecar-
penter, builder, or painter who does not fully understand the best methods of
finishing the hard woods so as to preserve and increase their beauty is behind the
times. The object of this book is to aid him in acquiring the knowledge necessary
to this end; and the author has certainly succeeded in producing an exhaustive
treatise on the subject.

THE ENGINEER’S HANDY-BOOK:

Containing a series of Useful Caleulations for Engineers, Tool-
makers, Millwrights, Draughtsmen, Foremen in Engineering Es-
tablishments, and for the better class of Mechanics and Artizans
generally. Also, Rules to determine the Proportion of Wheels for
Screw-cutting by a Lathe, &e.— From the fifth London edition,
with American additions.—32mo, eloth. . . . . . 50 cents.

PLAIN DIRECTIONS FOR THE

CONSTRUCTION AND ERECTION of LIGHTNING=

RODS.—By Joux Pmiy, C.E., author of ¢“Chemical History of
the Bix Days of Creation,” “How to Use the Microscope,” &e.
Enlarged and fully illustrated.— Third edition.—12mo, eloth,
NG B e T e,

This is a well-known and standard work. It is simple and practical, intended
to convey just such information as will enable every property-owner to decide
whether or not his buildings are thoroughly protected. It is the only book on this
subject published in this country that has not been written in the interest of some
patent or some manufacturing concern. By following its directions any ordinarily
skillful mechanic can put up a rod that will afford perfect protection, and that will
not infringe on any patent. Every owner of a house or barn ought to procure a copy.

TRADE “SECRETS” AND PRIVATE RECIPES.

A Collection of Recipes, Processes, and Formulas that have been
offered for sale at prices varying from 25 cents to $500. With
Notes, Corrections, Additions, and Special Hints for Improve-
ments.—Hdited by JomN PHIN, assisted by an experienced and
skillful pharmacist.— Cloth, gilt title. . . . . . . 60 cents.
This work was prepared by the author for the purpose of collecting and pre-
senting in a compact form all those recipes and so-called “trade secrets’” which
have been so extensively advertised and offered for sale. It is by no means a
claptrap book, though it exposes many claptraps. It contains a large amount of
valuable information that can not be réadily found elsewhere; and it gives not only
the formulse, &e., for manufacturing an immense variety of articles, but important
and trustworthy hints as to the best way of making money out of them. Even as a

. book of recipes it is worth more than ifs price to any one who is interested in the

subject on which it treats.




CATALOGUE OF INDUSTRIAL BOOKS.

A PRACTICAL GUIDE TO
SUCCESS IN THE USE OF RECIPES,

Formule, &e., with Hints on Chemical and Mechanical Manipula-
tion.— Intended as a supplement to all books of recipes.— By
JoENSRPHIN:=—12mo, paper. . i e e b cenite,

While it is an undoubted fact that many of the recipes published in the ordinary
collections are erroneous, either from original blunders on the part of the authors
or from mistakes in copying, failure in the use of others frequently arises from
defective information and vicious methods on the part of those who attempt to put
them in practice. The object of the present book is to give such hints and cautions
as will enable the worker to secure success where success is possible; and where
the products are intended for sale it gives special and valuable advice as to the best
methods of putting them on the market.

A MANUAL OF INSTRUCTION IN
THE ART OF WOOD ENGRAVING.

With a Description of the necessary Tools and Apparatus, and
Conecise Directions for their Use; Explanations of the Terms used
and the Methods employed for producing the various classes of
Wood Engravings.— By 8. E. FuLLErR.— Fully illustrated with
engravings by the author, separate sheets of engravings for trans-
fer and practice being added.— New edition, neatly bound. 50 cts.

A really thorough and practical work, written for those who want to learn the
art without the aid of a teacher.

A GUIDE TO COLLODIO ETCHING.—By

Rev. BENJAMIN HARTLEY.— Illustrated by the author.— 12mo,
@llotin.g o o o . $1.00

This volume gives complete and minute instructions for one of the most delight-
ful of amateur arts. It is fully illustrated by woodcuts of all the apparatus used
(which is very simple and easily made), and also by actual photo-prints of the
etchings themselves.

THE PRACTICAL POCKET COMPANION.

A Cyclopedia of the most useful Facts, Figures, and General
Information required by everybody in everyday life.— Edited by
JouN PHIN, author of ‘“ How to Use the Mieroscope,” ¢ The Work-
shop Companion,” ‘“Chemical History of the Six Days of Crea-
tion,” &c¢.— Numerous illustrations. . . . . . . . 10 cents.

CONTENTS.— Abbreviations in Common Use—Business Laws and Commercial
Rules—Acceptances—Agencies—Bills of Exchange—Checques—Common Carriers—
Corporations—Law of Finding—Indorsements—Innkeepers—Negotiable Instruments
—Partnerships—Promissory Notes—Protests—Receipts—Concrete Walls:for Houses
—Copyrights—Rules for Correspondence—How to treat Accidents to the Eye—Fac-
tors of Safety—Best Methods of Extinguishing Fires—Language of Flowers—Sig-
nificance of Gems and Precious Stones—Periods of Gestation and Incubation—Legal
Holidays—Homestead Law—Distinguishing Characteristics and Anxious Periods of
Infectious Diseases—Prevention of Attacks of Insects—Knots, and How to Tie
Them, with full page of illustrations—General Rules—Single Draw-knot—Galley-
knot—Square-knot, or Reefing-knot—Weaver’s-knot, or Sheet-bend-knot—Half-hitch
—Two Half-hitches—Clove-hitch—Timber-hitch—Bowline-knot — Fisherman's-knot
—Whipping or Binding—Tying Parcels—Care of Leather—Lightning-rods, general
rules for—Best Materials—Proper Size and Best Shapes of Rod—Painting—Points,
or Air-Terminals—Ground Connections—Arrangement and Mode of Attaching the
Rod to the House—Value of Moneys of Foreign Nations—Passports—Patents—Anti-
dotes for Poisons—Postal Rules and Rates—Railroad and Steamboat Signals—Rules
for Spelling and the Use of Capitals—Trade-marks—Weather Indications, &e.

CATALOGUE OF INDUSTRIAL BOOKS.

WHAT TO DO AND HOW TO DO IT IN CASE
OF ACCIDENT.—A book for everybody.—Cloth, gilt. 50 cts.

This is one of the most useful books ever published. It tells exactly what to
do in case of accidents, such as severe cuts, sprains, dislocations, broken bones,
burns with fire, scalds, burns with corrosive chemicals, sunstroke, suffocation by
foul air, hanging, drowning, frost-bite, fainting, stings, starvation, lightning, poisons,
accidents from machinery and from the falling of scaffolding, gunshot wounds, &c.
It ought to be in every house, for young and old are liable to accident, and the
directions given in this book might be the means of saving many a valuable life.

COMMON SENSE IN THE POULTRY-YARD.

A Story of Failures and Successes, including a full account of

1,000 hens and what they did. With a complete deseription of the

houses, coops, fences, runs, methods of feeding, breeding, market-

ing, &c., and many new wrinkles and economieal dodges.— By

J. P. Hat¢.—With numerous illustrations.—Cloth, gilt title. —$1

This is a lively and entertaining work, which embodies the actual experience of
many years in the keeping of poultry in large and small numbers. It is the most
thoroughly practical work on poulfry in the market, and contains an amount of
solid information which, to even the keeper of a dozen fowls, will make it worth
many times its cost.

A DICTIONARY OF PRACTICAL BEE-KEEPING.

With Notes and Practical Hints.— By JoHN PHIN, author of
“How to Use the Microscope,” &e.— Numerous illustrations.—
(Oflonilny, @l o o oiue o e b9 o o o o5 oo o o 00 cemiE
This work disecusses thoroughly nearly five hundred subjects. Gives in con-
densed form an immense amount of valuable information under the different head-
ings. Under the heads Bee, Comb, Glucose, Honey, Race, Species, Sugar, Wax, and
others, it brings together a large number of important facts and figures now scat-
tered through our bee literature and costly scientific works, and are not easily
found when wanted. Here they can be referred to at once under the proper head.

PLAIN DIRECTIONS FOR ACQUIRING
THE ART OF SHOOTING ON THE WING.

With Useful Hints concerning all that relates to Guns and Shoot-
ing, particularly in regard to the art of loading so as to kill. To
which has been added several valuable and hitherto secret recipes,
of great practical importance to the sportsman.—By AN OLD GAME-
KEEPER.— 12mo, eloth. . .. . . . . . o . . 75 cents.
This book contains a novel and most valuable feature found in no other work on
this subject. This is a sevies of graduated lessons by which the self-taught young
sportsman is enabled to advance step by step from such easy marks as a sheet of pa-
per nailed on a fence to the most difficult trap-shooting and the sharpest snap-shots.

THE PISTOL AS A WEAPON OF DEFENCE,

In the House and on the Road.—12mo, cloth. . . . 50 cents,

This work aims to instruct peaceable and law-abiding citizens in the best means
of protecting themselves from the attacks of the brutal and the lawless, and it is the
only practical book published on this subject. Its contents are as follqws g S

The Pistol as a Weapon of Defence—The Carrying of Firearms—Different kinds
of Pistols in Market—How to Choose a Pistol—Ammunition, different kinds: powder,
caps, bullets, copper cartridges, &c.—Best form of Bullet—How to TLoad—Best
Charge for Pistols—How to Regulate the Charge—Care of the Pistol: how to clean
it—How to Handle and Carry the Pistol—How to Learn to Shoot—Practical Use of
the Pistol—How to Protect Yourself and Disable your Antagonist.
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CHEMICAL HISTORY of the SIX DAYS of CREATION

By Joux PmHIN, author of “How to Use the Miecroscope,” &e.
im0 fel otht ASMEE SRR e Ol St na b o . 75 cents.
In this volume an attempt is made to trace the evolution of our globe from the
primeval state of nebulous mist, * without form and void,” and existing in “dark-
ness,” or with an entire absence of the manifestation of the physical forces, to the
condition in which it was fitted to become the habitation of man. While the state-

ments and conclusions are rigidly scientifie, it gives some exceedingly novel views
of a rather hackneyed subject.

THE SUN: A Familiar Description of his Phenomena.

By Rev. THoMAs WILLIAM WEBE, M.A., F.R.A.S., author of
‘“Celestial Objects for Common Telescopes.”— With numerous
illustrations.—12mo, cloth. . . . . . . . « « . 40 cents,

This work gives, in a delightfully popular style, an account of the most recent
discoveries in regard to the sun. It is freely illustrated.

HOW TO USE THE MICROSCOPE.

A Book of Practical Hints on the Selection and Use of the
Microseope. Intended for beginners.— By Jouxn PHIN, editor of
The American Jowrnal of Microscopy.— Sixth edition. Greatly
enlarged, with over eighty engravings in the text, and eight full-
page engravings, printed on heavy tint paper.—12mo, cloth. $1.25

This work has been received with such general favor that it has passed through
five large editions in a few years. It gives a full account of the different kinds of
microscopes; of the various accessovies, and of the best methods of using them;
of the best methods of collecting, prepaving, and preserving objects, and preparing
slides and cabinets. Many of the illustrations, devices, and” methods used, are
original with the author. although they have been freely copied and appropriated
without credit by several other writers.

A BOOK FOR
BEGINNERS WITH THE MICROSCOPE.

Being an abridgement of “How to Use the Mieroscope.”— By
JouN PHIN.— Fully illustrated, and neatly and strongly bound
nehoards. ot s TR A Rt . . . 30 cents.

This book was prepared for the use of those who, having no knowledge of the
use of the microscope,— or, indeed, of any scientific apparatus,—desire simple and
p;;aetlcal instruction in the best methods of managing the instrument and preparing
objects.

THE MICROSCOPE.—By Axprew Ross.— Fully illustrated.
2moclofhsfoilibitles s i SRt fa i o S S Ncen s

This is the celebrated article contributed by Andrew Ross to **The Penny Cyclo-
pedia,” and quoted so frequently by writers on the microscope. Carpenter and
Hogg. in the latest editions of their works on the microscope, and Brooke, in his
treatise on Natural Philosophy, all refer to this article as the best source for full
and clear information in regard to the principles upon which the modern achromatic
microseope is constructed. It should be in the library of every person to whom tie
microseope is more than a toy. It is written in simple language, free from abstruse
technicalities.
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CATALOGUE OF INDUSTRIAL BOOKS.

THE ANGULAR APERTURE OF MICROSCOPE
OBJECTIVES.

By Dr. GEoreE E. Brackmam.— Eighteen full-page illustrations.

Printed on extra fine paper.—8vo, eloth. BEL $1.25

This is the elaborate paper on Angular Aperture read by Dr. Blackham before
the Microscopical Congress, held at Indianapolis.

SECTION-CUTTING FOR THE MICROSCOPE.

A Practical Guide to the Preparation and Mounting of Sections

for the licroscope, special prominence being given to the subject

‘of Animal Sections.— By SYLVESTER MARSH, M.D.— Reprinted

from the London edition.— With illustrations.— 12mo, eloth, gilt

R e . . e

This is undoubtedly the most thorough treatise extant upon section-cutting
in all its details. The American edition has been greatly enlarged by valuable
explanatory notes; and also by extended directions, illustrated with engravings, for
selecting and sharpening knives and razors.

THE MARVELS OF POND LIFE.

A Year’s Microscopic Recreations among the Polyps, Infusgria,
Rotifers, Water-Bears, and Polyzoa.—By HeNry J. SLACK, F.G.S.,
F.R.M.S., &.— Seven full-page plates, and numerous wood en-
gravings in the text.— Second edition.—12mo, cloth, gilt. . $1

DIATOMS.—Practical Directions for Collecting, Pre-
serving, Transporting, Preparing, and Mounting Diatoms.— By
Prof. A. MEAD EpwWaARDS, M.D., Prof. CHRISTOPHER JOHNSTON,
M.D., Prof. HamiuroN L. SmitH, LL.D.—12mo, cloth. 75 cents.

This volume contains the most complete series of directions for collecting,
preparing, and mounting diatoms, ever published. The directions given are the
latest and best.

BACTERIA: FORMS AND MODES OF GROWTH.

A Beries of Papers on the Exhibits at the Biological Laboratory
of the Health Exhibition, under the charge of WarsoN CHEYNE.
Reprinted from the London Lancet.— Illustrated with over thirty
engravings, showing the forms and modes of growth (‘)‘f the various
species, and the apparatus used in the different ‘‘cultures.”—
12 apapers i s B T e O SRt i

TRICHINA SPIRALIS: How to Detect Them and

How to Avoid Them.—A Popular Account of the Habits,
Modes of Propagation, and Means of Dissemination of Pork-
worms or Flesh-worms.— By JoEX PHIN, author of “How to Use
the Microscope.”— Fully illustrated.— Paper. . . . 25 cents.
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CATALOGUE OF INDUSTRIAL BOOKS.

HANDBOOK OF URINARY ANALYSIS, Chemical

and Microscopical_— For the Use of Physicians, Medical
Students, and Clinical Assistants.— By F'RANK M. Drrms, M.D.,
Laboratory Instructor in the Medieal Department of the Univer-
sity of New York; Member of the New York County Medical
Society; Member of the New York Miecroscopical Society, &e.—
Second edition.—Greatly enlarged, and fully illustrated.—Cloth, $1
This manual presents a plan for the systematic examination of liquid urine,
urinary deposits, and ealeuli. It is compiled with the intention of supplying a
coneise guide, which, from its small compass and tabulated arrangement, renders
it admirably adapted for use, both as a bedside reference-book and a work-table
companion. The author is well known as one who has had for several years a very
extended experience as a teacher of this important branch of physical diagnosis, and
he has compiled a manual which will serve to lessen the difficulties in the way of
the beginner, and save valuable time to the practitioner.

THE MICROSCOPIST'S ANNUAL FOR 1879

Contains a list of all the microscopical societies in the country, with names of
officers, days of meeting, &e.; alphabetical and classified lists of all the manufac-
turers of microscopes and objectives, dissecting apparatus, microseopic objects,
materials for microscopists, &e., in Burope and America; postal rates, rules and
regulations, prepared expressly for microscopists. Weighfs and measures, with
tables and rules for the conversion of different measures into each other; customs
duties and regulations in regard to instruments and books; value of the moneys of
all countries in United States dollars s value of the lines on Nobert's test-plates;
table of Moller’s probe-platte, with the number of lines to inch on the several
diatoms, &ec.; focal valde of the objectives of those makers who number their
objectives (Hartnack, Nachet, &e.); focal value of the eyepieces of different makers;
magnifying power of eyepieces and objectives, &e. The whole forming an indis-
pensable companion for every working microscopist.— Limp cloth, gilt. = 25 cents.

A BOOK ABOUT BOOKS; or, Practical Notes on the

Selection, Use, and Care of Books.

Intended as a popular gnide for bookbuyers, students, and all

lovers of good reading.—Cloth. . . . ° . . . . 40 cents.

This is a readable, gossipy boolk, full of literary anecdotes, and containing also
& great deal of practical information, useful to every one that owns or expects to
own books. The directions for binding, repairing, preserving, and handling books,
should receive the careful attention of every one that desires to keep his hooks in
good condition; but even if regarded as mere pleasant reading for a leisure hour,
there are few more readable and interesting books than this, with its gossip, chat,
and stories. It is illustrated with three full-page engravings, one being a reproduc-
tion of the first wood engraving of which there is any record; the second is an
exceedingly curious woodcut representing the birth of Eve; and the third is an
engraving of one of the curious ‘‘hornbooks’ of the seventeenth century.

RHYMES OF SCIENCE: WISE AND OTHERWISE.
By OLIVER WENDELL HoLmEs, BRET HARTE, INGOLDSBY, Prof. FORBES, Prof.
J. W. McQ. RANKINE, Hon. R. W. RAYMOND, and others.— With illustrations.
Cloth, gilt title. . . . 5 S SRS Ocents g

THE YOUNG SCIENTI!ST.— This journal was devoted to amateur
Science and Art, and was deservedly a favorite with young people. We have a
few bound volumes for sale. Price 75 cents each.

THE AMERICAN JOURNAL OF MICROSCOPY.

A few bound volumes for sale. Price $1 each.

CATALOGUE OF INDUSTRIAL BOOKS.

REMINISCENCES OF

SCOTTISH LIFE AND CHARACTER.

By E. B. Ramsay, M.A.,LL.D., F.R.S.E., late Dean of Edinburgh.
Third edition, from the author’s latest edition.— With portrait.
1mey @loilisin o o . $1.50

The Scot-k have made such a deep mark in the literat ure, science, and mechan-
ies of the world, that whatever illustrates their peculiar modes and habits of thought
and action must be of intense interest to every thinking mind.

The above book consists of a series of anecdotes and descriptions which are
unequalled for racy wit and quiet humor, and as affording a deep insight into
human nature. It is not a compilation of jokes by a hackney bookmaker, but a
work of broad views and rhilosophical thought, by a man of learning and ability.
It is intensely interesting to every thoughtful reader; but the Scotchman who fails
to read it misses one of the grandest treats afforded by any literature.

In Presss, A DICTIONARY OF RECENT WORDS

AN
PHYSICAL SCIENGCE AND ELECTRICITY.

Giwing their Meanings; the Formule and Value of the Units;
and numerous Practical Notes and Hints.

By Jomy Pury,

Author of ““Practical Treatise on the Construction and Erection of Lightning-Rods,
“‘The Chemical History of the Six Days of Creation,” “How to Use the Micro-
scope,” &c.—12mo, cloth. . o ik

This is a handy book, intended to give, in the simplest language and with thor-
ough aceuracy, the meaning of the new terms which have been introduced into
physical and electrical science, and which are not to be found in any dictionary

except the very late and expensive opes. It is intended for the use of the self-
taught man.

A LIVE PRACTICAL JOURNAL FOR WORKERS.

THE OPERATIVE BUILDER.
Edited by Frep. T. Hobeason,
Author of “The Steel Square and TIts Uses,” “ Practical Carpentry,” “Stairbuilding

Made Easy,” &e.
.
This is a monthly journal devoted to the arts connected itk tha Building trade,
and especially to woodworking.
It will be published monthly. Price 50 cents per year.
«*x Send for free specimen eopy.  Address
INDUSTRIAL PUBLICATION COMPANY,
NEW Yogrk.
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IN PREPARATION.

THE UNIVERSAL CARPENTER AND JOINER.

By FrED. T. HopnGsoN, author of ““The Steel Square and Its Uses,”
“Practical Carpentry,” ‘Stairbuilding Made Easy,” “The Build-
er'’s Guide, and Estimator’s Price-Book,” &e.

To be handsomely illustrated, and published in Jour parts, as follows :

PART I.— CARPENTER’S GEOMETRY.

Part I will contain Carpenter’s Geometry, presented in an easy form,
with examples of its practical applications in Carpentry and J oinery,
showing how to get and work difficult ““cuts” and pitches.

PART IL.—THE ART AND SCIENCE OF CARPENTRE /(.

Part II will be an introduction to the Art and Science of Carpentry
proper, with working drawings of Roofs, Bridges,
Bevel and Skew Work.

PART III.—AMERICAN JOINERY.

Part IIT will contain a practical treatise on American Joinery, with
descriptions and examples of some of the best work in existence.
This Part will be full of excellent material for the
Joiner and Finisher.

PART IV.—JOINERY AND CARPENTRY,

Part IV will contain a large number of examples in mixed Joinery and
Carpentry, Rules for Working, Methods of Working, Tables,
Data for Estimating, Formulse for laying out work, and
Recipes useful to the Practical Workman.

It will be the aim of the author to make the above work the most eomplete
treatise on Carpentry and Joinery published to date. Tt will be issued in four
Parts, each part consisting of not less than 100 large royal octavo pages, printed on
fine paper, and strongly bound in stiff baper covers. The price will be one dollar
per Part; and when complete the whole will form one volume, th
handsomely bound in extra cloth, will be $5.

The First Part will be ready about the first of August, 1892, and the rem
Parts at intervals of about three months.

To those sending advance orders for two Parts, accompanied with the cash, we
will send a binding-order, which will be accepted by us as payment in full for
binding the complete work in neat cloth, with gilt title.

© price of which,

aining

CARPENTERS’ AND JOINERS® POCKET COMPANION. Contammg ‘
Rules, Data and Directions for Laying Out Work for Calculating and - Esti-
mating. Comp,led by Thomas Moloney, Carpenter and Joiner. Bound in
cloghe st s e S s elev e alaicioaia s St elavesisndiais e .se0.B0C

TRADE “SECRETS” AND PRIVATE RECIPES. A Collection of

Recipes, Processes and Formula thatt have been offered for sale at prices
varying from 25 cents to $500. With notes, corrections, additions and special
hints for improvements. By John Phill:e.c:s evecieecuenivennnaens R 60c

~'I‘HE WORKSHOP COMPANION A Collection of Useful and Reli-

able Recipes, Rules, Processes, Methods,Wmukles and Practical Hints for the
Household and the Shop. Paper, 35 cents. Cloth, Gilt Title.eecveetoeencssn 60¢.

THE AMATEUR’S HAND-BOOK OF PRACTICAL INFORMATION

for the Workshop and the Laboratory. Paper-aceccerececeteceianion. o ..16¢

HINTS FOR PAINTERS, DECORATORS AND PAPER-HANGERS.

‘Prepared w1th Speexal Reference to the Wants of Non-Professionals.-
R T e S o b oo el s o brdterele Slelein] ielalato n e mioiateia iolatorste GeGnan ...-....250

> CEMENTS AND GLUE. A Pracbical Treatise on the Pxeparatlon :

and Use of all kinds of Cements, Glue and Paste. By John th, Author of
“How to .'se the Microscope.’”’ Paper.cecsaes-.« s S o s Sls e loea miale y...25c_ ;
WOOD ENGRAVING. Full Instructions in The Art. By S. Faller.
FullyIllustly‘ated....'....., A B UL O BTG Saelon i tecsesornssteatC b2
COLLODIO-ETCHING. Full IIleX'IlOthl’]b on this Most Delightful
Art. Tllustrated with actial Photo-PrintS..ceseueresenscenscass ceecsoacioan $1.00

A CENTURY OF INVENTIONS. An Exact Reprint of the Famous

Century'of Inventions of the Marquis of Worcester-ssecseacessesssanases .$1.00

COMMON SENSE IN THI] POULTRY YARD. A full aceount of 1,000
Hens and what they did.  With many new Wrinkles and Eeononucal Dodges ?

Byid. BaHaigs THustratedss saoose el ot SRSl ot Ve i sioe s .......,.;..%100 ~Fe

DICTIONARY OF PRACTICAL BEEKEEPING. ‘With Numerous
Illustrations, Notes and Practical Hints. ‘By John Phin.cesee-ssoesc-sis.s -50e

WHAT TO DO AND HOW TO DO IT IN CASE OF ACCIDE\T. One
. of the most useful books ever PUublished. ... c-ccveesasaessnsscsoncoanronaasssb06

SHOOTING ON THE WING. Plain Du‘ectlons for Acqulrmg this

Art. With several Valuable and hitherto Secret Recipes of Great Practical
Importance to the Sportsman........... S sen sl susieseny ¢

THE PISTOL AS A WEAPON OF DEFENSE IN THE HOUSE AND
on the Road. How to Choose it and how to Use it... ..50¢.
HOW T0 USE THE MICROSCOPE. By J ohn Phin, Over 80 En-
© gravings in the Textand 6 Full page Engravings...... carcosanrennsiana i $51.00

A BOOK FOR BEGINNERS WITH THE MICROSCOPE. Fully Illas-
* trated and very simple.. voresaceettenis GaoaooaBHa ot Gomtoe RS 30¢

MARVELS OF POND LIFE. A Year's Recreations amohg'st Pol-
yps, Rotifers, Tnfusoria, Water Bears and Polyzoa. By H. J. Slack. Seven
Plates and numerous Illustrations...... B S P $1.00




STANDARD BOOKS

Published and for Sale by the

INDUSTRIAL PUBLICATION CO.,
9 Barclay Street, New York.

D o DO

These Books wﬂl be sent post paid to any address in any
accessible part of the ‘world on receipt of price. Full descriptive
Qatalogues may be had free: New Catalogues, with additions of
New Books, are issued from time to time and will be sent free to
any address on request,

REMITTANCES—Money should be sent in P. O. ‘orders,

registered’ letters, or Bank drafts on New York. Checks on coun-
try banks cannot be accepted as it costs too much to collect them.
British money, British postage stamps, Canadian bills and Can-
adian fractional eurrency taken at par. Canadian postage stamps
we cannot use.

THE STEEL SQUARE AND ITS USES. By Fred. T. Hodgson. The

most valuable, practieal and simple work for mechanics ever published. New
Hdition.: Mo EngraVvIngSt et s ctn . vtiin s sn s oo s s o e s e e $1.00

PRACTICAL CARPENTRY. Belng a Guide to the Correet Working
and Laying Out of all kinds of Carpenters’ and Joiners’ Worlk. By Fred. T.

Hodgson. Tllustrated by over 800 EngravingS.cee ce s ae.soenccassssessns $1.00

STATR-BUILDING MADE EASY. By F.T. Hodgson. The only

book that * begins at the begmmng Over 120 Engravings—many of them
FretallepageiRlzens ot e e ta D il ot (S et e S B e i - $1.00

A NEW SYSTEM OF HAND-RAILING, Or How to Cut Hand-Rail-

g for Cireular and other Stairs, Square from the Plank without the Aid of a

Falling Mould. The System' is New, Novel, Economic and Easﬂy Learned.
“Edited by F, T. HOGZS0D v esesvenrsensncssnans 060000000 v0sen0sansnsr00s +++$1.00




