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PAINT AND PAINTING 17

less apt to adhere well to damp surfaces.
Given ideal painting conditions, varnish
paints undoubtedly can be made that will
out-wear on steel the best oil paints, but
these conditions are not readily attained.
From “sense impressions,” gained by
study of the phenomena pertaining to paint,
both wet and dry, our present conception is
that pigment is the objective element and
liquid the subjective element in it. The
pigment is the male principle; liquid, the
female. In order to give expression to our
thoughts upon this question, it appears
necessary to consider the nature of linseed
oil. Many books have been written upon
this subject and there i1s yet much to learn.
Nature did not design linseed oil for paint-
ers’ use, but for sustaining the life of the
flax plant. Linseed oil, even if of good
quality, is not sacred, but, after centuries
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liquids and is far less soluble in any solvent
than linseed oil. We have had specimens
of it for months in dilute acid and weak
alkaline solutions; also in spirits of turpen-
tine, petroleum, naphtha, linseed oil, alco-
hol, chloroform, acetone, carbon-bisulphide,
and water, and in most of these liquids we
find but slight decomposition or solution of
it. These experiments indicate its power
of resistance to atmospheric influences.

A layer of dried linseed oil (linoxyn) is
not waterproof, although no compound is
probably chemicallymore resistant to atmos-
pheric influences (not mechanical wear).
For example, it is claimed that a gallon of
oil spread upon one hundred square feet of
surface will outwear a gallon of any paint
spread upon the same area of a similar sur-
face; but it may be noted that it will require

about three times as many coatings of the
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oil to use up the gallon asit will of the paint
to use it up. From this we conclude that
a layer of the paint is about three times as
thick as a layer of the oil. Experiments of
this kind demonstrate that one of the func-
tions of pigmentis to increase the thickness
of the layer of dried paint, and that this in-
crease of thickness is in direct proportion
to the volume or fineness of the pigment.
They also determine that, given the same
volume of oil and the same weight of pig-
ment, the greater the volume of the latter—
that is, the finer the division of its particles—
the more slowly will the paint dry and the
longer will it wear.

Pigments in general use for structural oil
paints, as related to their mutual action with
the steel which they cover, may be classi-
fied as (1) stimulators of rusting, or pig-

ments whose moist contact with steel pro-
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duces greater corrosion than moisture
alone; (2) inhibitors, or pigments whose
moist contact with steel produces less cor-
rosion than does pure water alone, and (3)
indeterminates, or pigments whose moist
contact with steel produces neither increase
nor diminution of rusting.

Not enough preliminary experimental
work has been completed yet to classify
confidently many of the pigments, but the
reports available indicate very strongly that
precipitated barium sulphate (Blanc fixe),
second grades of barytes, some ochres, some
red oxides, lampblack, graphite, in fact, all
the carbons except willow charcoal, are
stimulators of rusting. In the case of some
pigments stimulation of corrosion is due to
the acid quality of soluble constituents. In
the case of other pigments, such as carbons,

the unlike chemical action of moisture on
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ings; e.g., a paint made from white lead
and linseed oil when properly applied to a
sound surface cannot be expected to pro-
tect it, under fair conditions, more than
five or six years, whereas a paint made
from a good natural iron oxide and the
same oil, applied to a like surface under
similar conditions, will protect it easily
twice as long. The observer will note this
if he will recall his observations of the dur-
ability of paint made from ordinary mineral
colors on barns or freight cars, as com-
pared with the more delicate tints used on
houses and more elaborate structures.
Another feature of interest pertaining to
inert pigments is, that where the same
liquids are used with them for the paint for
each coating applied, the observer finds that
the dried paint seldom cracks, peels, or blis-
ters, and if it does the inference should be
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that his paint contained an inadequate
amount of pigment. Given a perfect binder,
the paint problem would be simple and
the only function of pigment would be to
color and obscure the surface; then the hy-
pothesis under which we are working would
fall. Until, however, a binder is obtained
that will dry fast enough, that when dry is
impervious to moisture and gases, and that
will not wear out, pigment will be necessary
to shield and to protect the dried oil from
the agencies that destroy it, the chief of
which are rainwater and sunshine.

A pigment that will not hold the oil pro-
duces a fugitive paint. Any pigment that
will take and retain oil or binding material,
and that is not changed by the agencies
that destroy dried oil, or the binder, will
make a durable paint for structural steel
provided it is fairly treated and properly
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We work upon the theory that the paint
used for priming naked steel should be of
a preservative nature, z.¢., of such a nature
that it will not only possess the power to
inhibit the corrosion of the metal but also
the power absolutely to exclude air and
water from the metal,and that the finishing
or top coats should be of a protective nature,
that is, of such nature that they will protect
the primer or bottoming paint from the
action of rainfall, sunshine, and other ex-
ternal deteriorating conditions. As the
first or prime coat must form a receptive
foundation that will be able to hold all sub-
sequent or protective coatings both on and
up, it should be largely formed of basic
materials, so composed as to secure on the
surface of the metal a firm and unyielding
coating of an elastic, durable, cohesive, and
adhesive cement; it is probably necessary
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bons, ferric oxides, etc.; that is, paint made
from inert pigments. Red-lead paint forms
the best foundation. No one builds a stone
house upon a wood foundation, but may
build a wooden house upon a stone founda-
tion.

Unfortunately, or otherwise, the cost of
red lead, its great specific gravity, or weight,
the great fatigue attendant upon its proper
application, the improbability of getting an
even coating on the surface, its tendency to
fatten or set, the trouble of mixing the dry
pigment with the oil, its rapid settling when
so mixed, and its poisonous nature, have
prevented its adoption where its virtues
have been acknowledged. False ideas of
economy have too often been responsible
for unwise attempts to preserve valuable
structures with coverings made of inferior
materials, the only logical conclusion, that
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binder, as tested upon any given structure,
unless they know, first, the history and
characteristics of the material used; second,
the kind and condition of the surface to
which it was applied ; and, third, the method
of application. Many pigments, such as
some kinds of red lead, iron oxide, carbon,
and white lead, may give good results, if
fairly treated; but, if improperly compound-
ed and applied, prove failures. Engineers,
architects, and builders should demand
paints that do not require great skill, and
which do not involve great fatigue in their
proper application.

A perfect paint for structural steel would
be one in which the pigment (inorganic)
and binder (organic) formed a close union
(marriage), so that there could be no sepa-
ration of them—no precipitation of the pig-
ment. In other words, it would form and


















PAINT AND PAINTING 37

paint thoroughly, as otherwise bubbles ot
air may be covered, which, coming through
the paint, render the coating porous. It is
known that the durability of any oil paint
depends largely upon the number of par-
ticles of pigment upon a given area of sur-
face, and that the more particles of pigment
the better the protection to the binder and
to the metal underneath; the evil of thin-
ning too much is, therefore, obvious. As
to the spraying of paint upon structural
steel by means of an air compressor, it is
argued that this method conveys air and
moisture to the metal and corrodes it; be-
sides, its many other disadvantages have led
to its abandonment wherever tried. The
adherence of paint will be increased if the
metal is moderately heated before it is
primed, because if it is warmed by artificial
heat the surface will bedry. “Mill marks,”
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even though made with inferior paint, gen-
erally afford excellent protection to steel
because the paint was applied to the metal
when it was clean and warm.

When painting is to be done in the field,
or under conditions that make it impracti-
cable to warm and dry the metal artificially,
it is a good plan to apply paint heated to a
temperature of about 150° F., especially
when the temperature of the atmosphere is
below 55° F. This warming of paint may
be attained by placing the pails of paint in
vessels of hot water. It is important that
one should always note the atmospheric
conditions when the work of painting is be-
ing done. A temperature of about 70° F.
and an atmosphere that is free from moist-
ure favor the right kind of drying. The
humidity of the atmosphere is even more
important than its temperature. Nothing
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warm, then it will penetrate the skin of the
metal and one may gain a thin and even
film, hard enough to form a surface fit to
receive paint.

Many places, such as “the under and
inner sides of girders, bolt heads and nuts,
rivets, etc., which should be painted with
great care to prevent the incursion of water,
are often overlooked or neglected. To aid
inspectors, a proper check upon the work-
manship can be secured by selecting differ-
ent colors for the several coatings, so that
uncoated or defective places may be readily
detected.”—(Andeés.) 1t is also important
that connecting parts, that is to say, joints
and fittings be heavily coated with a lute,
preferably of red lead, before the work is
assembled.

A distinguished British painter and
author writes: “ The less paint that is put
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on at each operation, consistently with a
proper covering of the ground, the better
will the ultimate result be.” “Less paint
and more painting,” he impresses as a need
“to quite go per cent. of painter students.”
“The under coats should dry more quickly
and be harder than those above them, and
the difference in drying between two ad-
joining coats should not be very great.”

We have made numbers of experiments
that give to us ocular demonstrations of the
fact that a first coating of good red-lead
paint, covered by a layer of good carbon or
ferric oxide paint, will prevent corrosion for
a much greater period than two coatings of
any one kind of paint.

To secure durability with paint it should
always be used fairly thick, and then well
rubbed out under the brush into thin and
even layers. If not well brushed it will
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is much more stable and better able to re-
sist the agencies that destroy paint than a
thin layer of undried linseed oil; in other
words, wet paint is much more sensitive
than dried paint. Therefore, in locations
that are ill-ventilated, that get no sunshine,
that are damp and filled at times with steam
and acid gases, one must have material of a
different kind for coating steel. We have
found varnish or resin paints best adapted
to work of this kind, and especially so where
a primer coating of red-lead paint, so com-
posed that it will dry rapidly, has been
used.

Much has been said and written of late
regarding the apparent failure of paints of
wide reputation when applied to steel cars.
From a limited personal knowledge and
from information gained from others who
have handled thousands of hopper-bottom
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and dirt in the surface are things that may
destroy the work of the painters. No sur-
face of structural steel ought to be coated
with paint unless it shows the grayish-white,
natural color of the metal.

Now, it may be noted at times immedi-
ately after the removal of the scale from the
surface of steel by means of a sand-blast,
that the parts are soon covered with rust.
In reply to a direct question of the author,
Prof. Henry M. Howe recently wrote:
“'The reason for this is that the sand-blast
roughens the surface, and that on a rough
surface of iron, as we all know, rust forms
much more rapidly than on a smooth one.
You can leave a razor lying in a drawer for
years without its rusting at all, because it
is so highly polished, whereas a piece of
rough, unpolished steel lying beside it will
rust very rapidly.
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“There is no doubt that the scale itself is
in one sense a preventive against rusting;
that is, it adheres pretty closely to the skin
of the metal and mechanically excludes the
air. The scale itself is in most cases unoxi-
dizable; it consists approximately of mag-
netic oxide, which is extremely stable.
It is true that if part of the surface be cov-
ered with scale and the rest be naked, the
naked part will rust more rapidly because
of the presence of that scale on the neigh-
boring parts, the scale acting ‘by difference
of potential ’ to produce corrosion by elec-
trolytic action. But so long as the scale 1s
intact, it acts similarly to paint, excluding
the air.” The writeradds: “I do not know
that I can fully suggest a remedy—the
only thing that occurs to me as worth
trying is to modify the sand-blast so as
to reduce to a minimum its roughening
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effect, as, for instance, by using sand the
grains of which are round instead of sharp
(and such sand can be found), or by using
Jene sand.”

“The durability of a steel structure will
depend upon the quality of the metal, upon
its mass, and the measures taken to prevent
its deterioration ; and its strength, measured
either by the stress it will bear or by its re-
sistance to corrosion, is only the strength
of its weakest member.”

Steel differs from wood, brick, etc., in
that there is much less absorption of the
paint into its body, so that the adhesion of
the first or foundation coating of paint upon
steel is necessarily almost wholly restricted
to its surface, and the adhesion of subse-
quent coats is restricted to the surface of
the dried paint already in position. “ The
better adhesion of paint to puddled iron
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than to steel can readily be accounted for
by the greater roughness of the puddled
iron, due to its containing a small quantity
of cinder widely scattered throughout it
in minute particles, whereas steel contains
none.”

Steel is perhaps the most tenacious of all
known substances—that is, tough—having
great cohesive force between its particles,
so that they resist any effort to pull or force
them apart; and as we fancy all matter to
be in a state of motion at all times, the diffi-
culty in preserving it by use of a paint is
at once apparent. The defects in modern
structural steel are largely due to its me-
chanical working—that is, it is run out too
hot and too quick, and afterward not prop-
erly housed and cared for. “ The enormous
increase of late in its use in building and

engineering construction in various forms,
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The advocates of the carbonic-acid theory
hold that carbonic acid attacks iron, con-
verting it into a ferrous carbonate. The
hydrogen theréby released combines with
oxygen of the air, or other sources, which
in turn decomposes the ferrous carbonate
to ferrous hydroxide, or rust, releasing in
the latter reaction the same amount of car-
bonic acid as was originally present. This
attacks a new portion of iron and forms a
second particlé of rust. A moderate supply
of oxygen would render this process indefi-
nitely continuous on the initial small supply
of carbonic acid. The theory is logical,
but too great importance seems to be at-
tached to it by those who assume it to be
the only method, or even principal method
of rusting. .

The claim of the hydrogen-peroxide
theory is that iron, oxygen, and water react
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tension is relieved in an infinitely small
current and new portions of the metal pass
into solution; otherwise the action is ar-
rested by the non-conducting quality of the
thin film of hydrogen.

The presence of minute particles of suit-
able impurities in or on the iron, whose
solution tension differs from the iron, or
the presence of acids in the water, facilitates
the discharge of the electric tension, and
hence, the continuous removal of particles
of iron. On the other hand, the presence
of alkalies, and a few other substances that
decrease hydrogen ion concentration, will
diminish or even stop iron solution and
rusting altogether.

This, in brief, is the substance of the
electrolytic theory of rusting, the more com-
plete explanation of which would involve
the details and language of the ionic theory
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sand-blast should not be used to clean new
metal because it will remove the black oxide,
or mill scale, which in itself, like paint, is a
protection against rust formation so long as
it remains. The sand-blast certainly offers
the best means of cleaning old structures
which are very rusty, and now that portable
alr compressors are available, it is fair to
presume that metal coatings will have better
opportunities in the future to prove the life
that is in them than they have had in the
past. For an interesting paper on sand-
blast cleaning of steel, with discussions by
prominent engineers, the reader is referred
to the “ Transactions of the American
Society of Civil Engineers,” Vol. L., Paper

No. 948.
It 1s said that a thousand times as much

iron and steel is cleaned by pickling as is
cleaned by the sand-blast; for example, all
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or commercial value. One might classify
the “ pure” linseed oil marketed as follows:
praiseworthy, fair, and unsatisfactory.

A praiseworthy linseed oil is of a pale
yellow color, brilliant, limpid, drying well,
with a rich luster, and having a pleasant,
nutty taste.

A fair linseed oil is a yellowish oil, with
a brown hue; clear,drying fairly; not very
pleasant to the taste, but somewhat bitter.

An unsatisfactory linseed oil is of a green-
ish or dark color, uncertain taste, cloudy,
and drying poorly.

If all the liquid matter pressed out of
flaxseed were painter’s oil, and it were com-
mon to. get a uniformly fair quality of it,
substitutes for linseed oil could not be sold.
Forty years ago, one and one-half gallons
of oil were considered a fair yield from a
bushel of flaxseed; to-day, with steam and
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animal, vegetable, or mineral oil as the equal
of linseed oil for painter’s use. Some of
them are valuable as thinners or extenders
of 'it, improving both its working and dry-
ing properties, especially if the linseed used
be viscous. The base of the best substi-
tutes for linseed oil is linseed oil itself.
Various petroleum products of greater
density than benzine are sometimes added
to linseed oil, with or without other in-
gredients, to form paint oils. These are
merely mechanical mixtures, the unworthi-
ness of which increases as the percentage
of linseed oil decreases. The non-drying
and non-sticking properties of petroleum
are so pronounced as to offset any virtue it
may possess in offering resistance to atmos-
pheric influences.

Spirits of Turpentine is miscible with lin-
seed oil in any proportion. As a thinner,
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ties than will be imparted by spirits of tur-
pentine.

However, paints containing benzine tend
to thicken up when allowed to stand open,
due to evaporation of the light thinner.
Other drawbacks to its use are its inflam-
mable nature, and the fact that its low price
may in many instances lead to its excessive
use, in which case it is an injury to paint.

Painters’ Japans and Siccatives, or Driers.
—Paints dry by evaporation and by oxida-
tion. The function of driers of any kind
is to increase the rate; they are usually
made from lead or manganese oxides cooked
in oil, and then reduced with some solvent
like spirits of turpentine or naphtha. Resin
is frequently added to harden the oil. Resin
causes the japan itself to dry more rapidly,
but reduces its power to dry oil paint.
Present conditions often demand quick-dry-
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ing paint; in such cases use the best japan
you can get, so that you will not shorten
the life of your paint. The quality of a
japan depends as much upon its cooking as
upon the quality of the materials used in
making it; too much heat or too long a
heat frequently spoils it. It is not easy to
enumerate all the possible ways in which a
given number of things, like the ingredients
of a painters’ japan, may be mixed and
combined together, nor the changes that
may result from an excess of this or that
component part, nor the degree or period
of heat to which it is subjected. The only
simple way that we can suggest to test the
quality of a japanis to have a standard
sample, whose efficiency has been proven,
for comparison. A good japanis a painter’s
best friend, but it takes some little time and
skill to determine its durability, drying, and
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binding properties. Concentrated driers
are obtained by heating linseed oil with ex-
cessive weights of lead and manganese ox-
ides until the product becomes viscous, like
sticking-plaster. Liquid driers are concen-
trated driers thinned out while hot with
naphtha or spirits of turpentine; sometimes
rosin or better resins are added to give vis-
cosity. The function of painters’ japans,
etc., should be to “hurry up ” the drying of
the binder, yet the lower grades are often
used as extenders or cheapeners.

Metallic Soap.—The principal constitu-
ents of linseed oil (about 85 per cent.) are
the glycerides linolein, linolenin, and iso-
linolenin. They are “esters of glycerine
and linolic, linolenic, and isolinolenic
acids”; and it is to them that the drying
of linseed oil is due. These glycerides are
very easily saponified. The soaps formed
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from them with potash, soda, or ammonia
readily dissolve in water, but those contain-
ing lead, calcium, iron, zinc, or manganese
as the base are more or less insoluble, and
are usually known as metallic soaps.
Japans embody the soap principle; and,
although the production of a lead soap by
grinding white lead with oil is denied by
some investigators, we believe it is the soap
principle in well-made linseed oil paint that
gives to it two of its most valuable proper-
ties; namely, rapid drying and easy flow.
We claim that to-day a satisfactory paint,
for outdoor use, cannot be made unless it
embodies the soap principle. The saponi-
fication will result either from the pigment
proper or from one or more of the elements

of a pigment forced into the binder by heat.
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report prepared this year (1909) by Allerton
S. Cushman, of the Office of Public Roads,
United States Department of Agriculture.
The classification followed in this section
is the usual one of chemical constitution.

CARBONS

The prominent paint pigments of the
carbon group are graphite and lamp-black,
or soot. They depend for their coloring
principle upon the carbon contained in
them, and, if well made, have no chemical
action upon the liquid with which they are
used. But, with the possible exception of
wood charcoal, it is not recommended to
use carbon paint as primers on steel.

Graphite exists in two forms—amorphous
and crystalline, or fibrous. The crystalline

form, 8095 per cent. carbon, includes kinds
called globular, granular, foliated, scaly,
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chemical composition. Pigments of this
class suitable for making paint may range
from 98 per cent. down to as low as 10 per
cent. of ferric oxide, their value as pigments
depending less upon the amount of iron
present than upon their physical properties,
and the composition of the material which
is not oxide of iron.

Roasted iron ores often yield excellent
pigments, the quality depending upon the
character of the ore, the construction of the
furnace, the uniformity of the heat, and the
care and attention given to the milling and
grinding.

Natural ores or mineral earths seldom
yield pigments that are good for making
metal coatings, for the reason that they con-
tain more or less water, and are apt to con-
tain sulphur or other unstable elements, one
exception to this being the rich hematite
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varnish covering it; but, if the red-lead
priming coat is made todry right (if hurried
work is to be done), or if a mixture of it and
raw linseed oil are allowed ample time to
dry, then the paint topping it will be per-
mitted to live out its natural life. Red-lead
plaster should always be protected by elastic
coatings, the pigments largely composing
which should have no chemical action on
the binder, and should be repellent of water.

Orange mineral results from the calcina-
tion of white lead; in the finished product
the carbonic principle remains. It closely
resembles red lead in composition and
in its properties, but is more bulky and
works better. Its use will probably in-
crease.

White Lead—White Lead is the best
white pigment with one base known to-day.
It is popular with painters because of its
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‘Strictly Pure,’ as found in the market to-
day, ground in oil, is a mechanical mixture
of White Lead, acetate of lead, chemically
pure carbonate of lead, partially corroded
lead (in all stages of corrosion), rotten
metallic lead, rotten tan-bark, and excess of
water.”

““The Dutch Process of corroding lead is
a ‘happy-go-lucky’ one.” —(Zer»y.) Under
it a uniform product cannot be obtained,
unless the pigment, after being taken from
the stacks, is ripened and finished by alter-
nate washings and aérations untii it is re-
lieved from harmful ingredients and ex-
cesses; for example, excess of water, lead
acetate, lead carbonate, etc. Time and
money only can accomplish this result.
“The time is probably quickly coming
when, except for indoor or the commonest
purposes, White Lead Oil Paint, that is,
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White Lead ground in oil, with perhaps
some linseed oil, turpentine, and little dri-
ers, will cease to be used for any engineer-
ing structure except of the meanest kind.”

—(Newman).

ZINC WHITE

Zinc white, or the oxide of zinc, has been
attracting attention in the past few years.
The action of the French Government in
requiring its use upon all public structures
in preference to White Lead has doubtless,
in a large measure, brought this about.
However, it is a dangerous pigment to use,
because, when mulled with linseed oil
(especially oil containing much free fatty
acid), brittle soap seems to be formed, which
causes a paint made from it to lack adhe-
siveness, and peel or scale off. Then,
again, if a dried film of paint made from it
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is exposed to the action of carbonic acid
and water, more or less of the zinc oxide is
converted in time into zinc carbonate, which
is more obviously crystalline and more
bulky than the oxide; therefore, such a
paint would lose its hiding power, and in-
crease in volume, causing motion in the
dried paint. The remedy for the defects
in zinc oxide is to combine it with other
pigments that will improve it.

The varieties of zinc oxide sold are of
two essential kinds: First, that from the
oxidation of metallic zinc; second, that ob-
tained from the sublimation of zinc ores.
The former are more dense and better paint
pigments than the latter. (Occluded gases.)

The particles of zinc oxide are “needle-
formed,” like snow. The objectionable
features in oxide of zinc may be largely
overcome by tempéring and combining it
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a single pigment that will do what pigment
must do, until a better medium is found for
paint-making than linseed oil; namely,
“take and retain the binder, cover and ob-
scure the surface,” prolong the life of the
oil,and make it dry fast enough for practical
use. Certain solids, under certain condi-
tions and in certain proportions, have
mutual action upon each other; they inter-
change elements and combine to form new
substances, just as metals alloy and form
new metals. Now, applying this truth to
pigments: In order that chemical combina-
tion may follow, or that that which is bad
in one pigment may be linked with that
which is bad in another, to produce a new
pigment that 1s good, it is necessary that
the solids under consideration be very
finely divided, very closely intermingled;
and that the affinity between them be great
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take them apart; the main study of the pro-
gressive paint-maker of to-day 1s synthetic
chemistry—that is, combining separate sub-
stances into new forms. Chemistry can tell
things that may have been used in making
a paint; it can foretell some phenomena
that it may develop, but it cannot at all
surely predict its “ vis viva "—that is, what
the stuff will do, and what it will do is the
only true measure of it§ value or worth.
“Chemistry is the science of affinity.”
—(Szmon.) ‘“Essentially heterogeneous
bodies excite chemical affinity.” Do y(;u
fancy that a chemist can probably know the
affinities that exist in the kinds of gross
matter used by the paint-maker as well
as the paint-maker can? The solids and
liquids used to secure a worthy paint must
have a liking for one another, else you can-

not get a fairly homogeneous liquid mass;
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the intelligence and good will of the painter
than upon the quality of the material used.

It is worthy of mention that, in all the
years the company, with which the author
has been connected, has been making tests
of oil paints upon roofs, bridges, and test-
plates of wood, iron, steel, and glass, we
have never had the paint blister, scale, or
peel off, although, of course, results have
often been non-concordant and we have
noted great difference in durability, cover-
ing, working, and drying properties. Why?
Because each coat has been applied by an
expert painter with thought and care, to a
surface in fit condition to receive it, and
the paint was, in each instance, protected
when drying.

Physical Tests—By this is meant weather
tests or the exposure of the dried paint, on
metallic or other surfaces, to the destruc-
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paint material made against one of similar
nature and use and of known properties,
will give on exposure to the weather more
reliable information regarding the value of
the new material than any other method
now in common use. In this way it is pos-
sible to control carefully the variable factors
always present in each painting job, such
as condition of surfaces, character of paint,
state of weather, and method of application,
each of which has far-reaching effect on the
durability of the paint coating.

Actual service tests under normal condi-
tions give the most conclusive data to guide
us, but so long as it takes years to make
them, common sense dictates that consum-
ers should hold fast to materials that uni-
versal experience has proven trustworthy,
until better are found. Accelerated tests

under “abnormally severe conditions ” have
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little value unless “the results obtained by
the method selected will be in harmony
with long-time service tests.” It is easy to
test the water-proofing quality of a dried
coating of paint, but such a test determines
nothing more than the ability of the paint
to exclude water from the surface under-
neath it. Itis easy to test the effect of arti-
ficial heat upon dried paint, but this does
not determine the power of the paint to
withstand sunshine. We have found no
quick test to determine the probable life of
paint, under given conditions, but are led
to conclude that one intimately acquainted
with the properties of the subject-matter,
and with the forces of nature, may reason-
ably predict its life, if he knows the method
of application, the conditions under which
it is to be exposed, and the condition of the
surface upon which it is to be applied.
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1 106, Cemigfts 8800 66006006606 0060066000066060600866000 . .8vo,
Part III. Bridge Design..... S Es 8vo,
12006 10, 180T SEEEEREE, 0060060000 0 660000 00006060060 600006 00 66 8vo,
Morison’s Memphis Bridge...oovee v iiiininineiiin e, Oblong 4to,
Sondericker’s Graphic Statics, with Applications to Trusses, Beams, and
VI8 08088 06 0086 60 dbod o8 00 8886 BB 0 060 000 606080066063800 8vo,
Waddell’s De Pontibus, Pocket- book for Bridge Engineers.. .16mo, mor.
* Specifications ior Steel*Bridges..coveeee o contrvooncsosacscss 12mo,
‘Waddell and Harringtoon’s Bridge Engineering. (In Preparation.)
‘Wright's Designing of Draw-spans. Two parts in one volume........... 8vo,
HYDRAULICS.
Barnes’s Ice FOrmation. uuuuiuiuie e et iiiaenneeennnas 8vo,

Bazin's Experiments upon the Contraction of the Liqmd Vem Issuing from

an Orifice. (Trautwine.)............ . .8vo,

Bovey's Treatise on Hydraulics.....cooviitniniiiei it ieiinneencnnnns 8vo,
Church’s Diagrams of Mean Velocity of Water in Open Channels.

Oblong 4to, paper,

Hydraulic Motors.. eoies e o htae e en alog 8vo,
Coffin’s Graphical Solution of Hydrauhc Problems ....... ...16mo, mor.
Flather’s Dynamometers, and the Measurement of Power............ 12mo,
Folwell's Water-supply Engineering.........civiiieiiinnnnneennn. 8vo,
Frizell’'s Water-pOwWer. .. o.ut ettt teiit et ieueonerennneennans 8vo,
Puertes’s Water and Public Health............... ..ot ....12mo,

Water-filtration Works....ooovee et ci e iinniniinnnnen vee...12mo,

Ganguillet and Kutter's General Formula for the Uniform Flow of Water in
Rivers and Other Channels. (Hering and Trautwine.).......8vo,
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Hazen's Clean Water and How to Get It.................... Large 12mo,
Filtration of Public Water-supplies....... 8vo,
Hazelhurst's Towers and Tanks for Water-works. . .8vo,
Herschel's 115 Experiments on the Carrying Capacxty of Largc Rlveted, Metal
Conduits..
Hoyt and Grover's Rlver Discharge
Hubbard and Kiersted’s Water-works Management and Maintenance.

8vo,
* Lyndon's Development and Electrical Distribution of Water Power,

8vo,
Mason's Water-supply. (Considered Principally from a Sanitary Stand-

[D@B0Y5)0 000 0© 00000600 0000660000000000G3050000C00000G000000 8vo,
Merriman's Treatise on Hydraulics. . .

¥ Molitor’s Hydraulics of Rivers, VVelrs and Slulc
* Richards’s Laboratory Notes on Industrial "Water Analysis v
Schuyler’s Reservoirs for Irrigation, Water-power, and Domestic W’ater-

supply. Second Edition, Revised and Enlarged....... Large 8vo,
* Thomas and Watt’s Improvement of Rivers........................ 4to,
Turneaure and Russell’s Public Water-supplies.... . - .8vo,
Wegmann's Design and Construction of Dams. oth Ed enlarged . .4to,
Water-Supply of the City of New York from 1658 to 1895........... 4to,
Whipple's Value of Pure Water..........ccooviiininan,.. Large 12mo,
Williams and Hazen's Hydraulic Tables. ..., 8vo,
Wilson's Irrigation Engineering. ....coveeier v e ieenneneannnnnenns 8vo,
WS REF e 0060 66800000000000006 G 6 0 © 0 6/0 6/01BE GBI 00 9000 00606060 00 Ny
MATERIALS OF ENGINEERING.
Baker's Roads and Pavements......vvuiiiiiieeiiniinennennnnnnnn. 8vo,
Treatise on Masonry Construction......coe v iiennnnan... 8vo,
Black's United States Public Works.. booooMoooo ..Oblong 4to,
Blanchard's Bituminous Roads. (In Press. )
Bleininger's Manufacture of Hydraulic Cement. (In Preparation.)
* Bovey's Strength of Materials and Theory of Structures................ 8vo,
Burr's Elasticity and Resistance of the Materials of Engineering ..8vo,
Byrne's Highway Construction.. .8vo,
Inspection of the Materials and W 0rkmansh1p Employed in Constructlon.
16mo,
Church’s Mechanics of Engineering....coovvvieieiecnennrenerennenna, 8vo,
Du Bois's Mechanics of Engineering.
Vol. I. Kinematics, Statlcs, Kinetics. . 0066630066 0005000 Small 4to,
Vol. II. The Stresses in Framed Structures, Strength of Materials and
Theory of Flexures..... ©06000006000000006000 eeeees.Small 4to,
* Eckel’'s Cements, Limes, and Plasters ............................. 8vo,
Stone and Clay Products used in Engineering. (In Preparatmn )
Fowler's Ordinary Foundations........ BEEEO8AL J0o088 6 o o . .8vo,
* Greene's Structural Mechanics...... 060000006800 800 6000008 JB0 A
* Holley’s Lead and Zinc Pigments..c.eevveeans veessees.s.Large 12mo,
Holley and Ladd’s Analysis of Mixed Pamts Color Pigments and Varnishes.
Large 12mo,
Johnson's (C. M.) Rapid Methods for the Chemical Analy51sof Special Steels,
Steel-making Alloys and Graphite.. 5oocoBoBodcoa Large 12mo,
Johnson's (J. B.) Materials of Construction.................... Large 8vo,
Keep's Cast Iron.veecvieviennnnnenns R o A e 8vo,
Lanza's Applied Mechamcs ........ 900800 0BGE I8 o0 8 88 o BEEY o o J6 I8,

Maire's Modern Pigments and their Vehxcles
Martens’s Handbook on Testing Materials.

Maurer’s Technical Mechanics...u.oieirveine e vanennroneneeannenann
Merrill’s Stones for Building and Decoration....cc..cvevueiennnn..... 8vo,
Merriman's Mechanics of Materials............ N P e Y 8vo,

* Strength of Materials..
Metcalf’s Steel. A Manual for

Morrison’s Highway Engineering.. 600000a000000800B860000B00 8vo,
Patton’s Practical Treatise on Foundatlons 00600000 50 800600 0000:00630 8vo,
Rice's Concrete Block Manufacture.. ol Y SR e 000000 QOO
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Richardson’s Modern Asphalt Pavements.. .8vo, 83 00

Richey’s Building Foreman’s Pocket Book and Ready Reference 16mo mor,
* Cement Workers’ and Plasterers’ Edition (Bu\ldmg Mechanics’ Ready
Reference Series)......ovveniinniniiniionineenennens 16mo, mor.
Handbook for Superintendents of Construction...... .16mo, mor.

* Stone and Brick Masons’ Edition (Bmldmg Mechamcs Ready

Reference Series).c.eee e e nn i nrenneneenanns 16mo, mor.
* Ries’s Clays: Their Occurrence, Properties, and Uses.. . .8vo,
* Ries and Leighton’s History of the Clay-working Industry of the Umted
SE2%0 00 00000000000000000000009000000000000000006G0000 8vo.
Sabin’s Industrial and Artistic Technology of Paint and Varnish........ 8vo,
Smith’s Strength of Material.. ... oir i iiiiininnennnnnn,
Snow's Principal Species of Wood..
Spalding’s Hydraulic Cement........cov vttt inininennnenen,
Text-book on Roads and Pavements.. ...12mo,
Taylor and Thompson’s Treatise on Concrete Plam and Remiorced ..... 8vo,
Thurston’s Materials of Engineering. In Three Parts............... ....8vo,
Part I. Non-metallic Materials of Engineering and Metallurgy . .8vo,
Part II. Iron and Steel.. .8vo,
Part IT1I. A Treatise on Brasses, Bronzes‘ and Other Alloys and their
CEnEEH 00 00000000000600000000006066000060000000 ...8vo,
Tillson’s Street Pavements and Paving Materials.................... 8vo,
Turneaure and Maurer’s Principles of Reinforced Concrete Construction.
Second Edition, Revised and Enlarged...........cvooo..... 8vo,
Waterbury’s Cement Laboratory Manual...........coveivavienan.. 12mo,
Wood's (De V.) Treatise on the Resistance of Materials, and an Appendix on
the Preservation of Timber..... ... ittt iiinnnnnnn, 8vo,
Wood’s (M. P.) Rustless Coatings: Corrosion and Electrolysis of Iron and
823k 6006000 00000000000000060060060066B06606066060666000060000 .8vo,

RAILWAY ENGINEERING.

Andrews’s Handbook for Street Railway Engineers....... 3 X5 inches, mor.
Berg’s Buildings and Structures of American Railroads............... 4to,
Brooks’s Handbook of Street Railroad Location................ 16mo, mor.
Butts’s Civil Engineer’s Field-book. ..ot vinieeeenreenernnns 16me, mor.
Crandall’s Railway and Other Earthwork Tables.. J P <5 o R

TR naiEtesn (GEs%eh 0000000660000 0.0 660000 60 000 CEE 06600066000 16mo, mor.
* Crockett's Methods for Earthwork Computatlons ................... 8vo,
Dredge’s History of the Pennsylvania Railroad. (1879)................ Papet
Fisher’s Table of Cubic Yards.. .Cardboard,

Godwin's Railroad Engineers’ Freld book and Explorers Gulde 16mo, mor.
Hudson's Tables for Calculating the Cubic Contents of Excavations and Em-
1R GE 00086 066560006 C00A500000000000000000600630600d 8vo,
Ives and Hilts’s Problems in Surveying, Railroad Surveying and Geodesy
16mo, mor.
Molitor and Beard’s Manual for Resident Engineers................. 16mo,
Nagle’s Field Manual for Railroad Engineers........ ....16mo, mor.
* Orrock’s Railroad Structures and Estimates................ooovuvn... 8vo,
Philbrick’s Field Manual for Engineers........ 16mo, mor.
Raymond’s Railroad Engineering. 3 volumes.
Vol. I. Railroad Field Geometry. (In Preparation.)

Vol. II. Elements of Railroad Engineering.........c.c0vuven.nn. 8vo,
Vol. III. Railroad Engineer’s Field Book. (In Preparatlon )
Searles’s Field Engineering......coovevvvnennn 0000000000060000 16mo, mor.
Railroad Spiral.. B ooifo At Cadt 16mo, mor.
Taylor’s Prismoidal Formule and Earthwork 5 00000600000 Ek
* Trautwine’s Field Practice of Laying Out Circular Curves for Railroads.
12mo, mor.
* Method of Calculating the Cubic Contents of Excavations and Em-
bankments by the Aid of Diagrams.. .. oo .....8vo0,
Webb'’s Economics of Railroad Construction. Large 12mo,
Railroad Construction.. coo .16mo, mor.
Wellington's Economic Theory of the Locatlon of Rallways ..Large 12mo,
Wilson’s Elements of Railroad-Track and Construction......c...ovvun. 12mo,
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DRAWING.

Barr’s Kinematics of Machinery.....c.oovviiiiiivineinnnnen.. 58000000 8vo,
* Bartlett’s Mechanical Drawing...........cviuiiiinniienrennnnennan 8vo,
* i b o Abridged Ed.. e 8vo,
Coolidge’s Manual of Drawing.. .. .......cvtiineneennnnanenns 8v0 paper,
Coolidge and Freeman's Elements of General Drafting for Mechanical Engi-
o T=T=) - Oblong 4to,
Durley’s Kinematics of Machines. ... .......ciiiiieiiinnnnnnennnn. 8vo,
Emch’s Introduction to Projective Geometry and its Apphcatlon ...... 8vo,
French and Ives’ Stereotomy.. iieiree....8V0,
Hill’'s Text-book on Shades and Shado“s and Perspectxve ............... 8vo,
Jamison’s Advanced Mechanical Drawing.....c.evveevrnnnnnnnunenn. 8Svo,
Elements of Mechanical Drawing.......c.cv0unn. Y N 8vo,
Jones's Machine Design:
Part I. Kinematics of Machinery.. 0o 800600 2000 000004 8vo,

Part II. Form, Strength, and Propormons of Parts 00000300000 0004 AL
Kimball and Barr’s Machine Design. (In Press.)

MacCord’s Elements of Descritpive Geometry..... 50060060000 3000000 8vo,
Kinematics; or, Practical Mechanism....ccoevvevenaneenenn.. ve...8v0,
Mechanical Drawing...c..eeeveeeirernacnennnnnns PP ey 4to,
Velocity Diagrams.cuveeeeeeeevereensoeroososesosoosansosnansn 8vo,

McLeod’s Descriptive GeOmetry.....vveevtetnneacannacans Large 12mo,

* Mahan’s Descriptive Geometry and Stone-cutting.....eeeeeeeeeven.. 8vo,
Industrial Drawing. (Thompson.)..iccvveiiireeveccceennnsseses .80,

Moyer’'s Descriptive Geometry............ 0000

Reed’s Topographical Drawing and Sketching...............

Reid’s Course in Mechanical Drawing...ocouvviiieenerinnnnnnennennns
Text-book of Mechanical Drawing and Elementary Machine D651gn .8vo,

Robinson’s Principles of Mechanism.. . ©00036000000000 . .8vo,

Schwamb and Merrill’s Elements of Mcchamsm q ..8vo,

Smith (A. W.) and Marx’s Machine Design........coeev.... 8vo,

Smith’s (R. S.) Manual of Topographical Drawmg (\Ic\hllan) 8vo,

* Titsworth’s Elements of Mechanical Drawing. B0 23006 0 0 36 Oblong 8vo,

Warren'’s Drafting Instruments and Operations .................... 12mo,
Elements of Descriptive Geometry, Shadows, and Perspective ...... 8vo,
Elements of Machine Construction and Drawing....... ....8vo,
Elements of Plane and Solid Free-hand Geometncal Drawmg .12mo,
General Problems of Shades and Shadows......coviiienennnn... 8vo,
Manual of Elementary Problems in the Linear Perspective of Forms and

ShadoW.eeeeereneeernnnnns 00 G 20000000 - 5086 6o o00as 12mo,

Manual of Elementary Projection Drawmg 12mo,
Plane Problems in Elementary Geometry 600 aoo oo OO & ¢ 12mo,
Problems, Theorems, and Examples in Descnptwe Geometry ....... 8vo,
Welsbach s Kinematics and Power of Transmission. (Hermann .and
Klein.)...... Dt oo DOBOOHIOA0 b OB o Ok e e le B e[ EHEE T . 8vo,

Wilson's (H. M.) Topographic Surveying.

* Wilson's (V. T.) Descriptive Geometry......

Free-hand Lettering......... 3 50000 0000000 60 A00A0000 000 030D,
Free-hand Perspective....cceveveeeeenronnses Boo 000t b 0 0 .8vo,
Woolf's Elementary Course in Descnptxve Geometry.veeeneens Large 8vo,

ELECTRICITY AND PHYSICS.

* Abegg’s Theory of Electrolytic Dissociation. (von Ende.)....... «.12mo,
Andrews’s Hand-book for Street Railway Engineering.....3 X5 inches, mor.
Anthony and Brackett’s Text-book of Physics. (Magie.)....Large 12mo,
Anthony and Ball's Lecture-notes on the Theory of Electrical Measure-
ments........ 0G00G00000006D00300390833,00000 03T,
Benjamin's History of E]ectncxty.. B8 408056 380 o Blo 50606 Qoo oo o ...8vo,
Voltaic Cell........... 36 BB0BK GG olf 060 a L e R oo «e..8vO,
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Betts's Lead Refining and Electrolysis...ovvevvvvrissnrrnrsrencness..8v0, $4

Classen’s Quantitative Chemical Analysis by Electrolysis. (Boltwood.).8vo,
* Collins’s Manual of Wireless Telegraphy and Telephony............12mo,

Mor.
Crehore and Squier’s Polarizing Photo-chronograph......ccevveecvnes...8v0,
* Danneel’s Electrochemxstry (Merriam.).. veveseesss.12mo,
Dawson's ‘“‘ Engineering”’ and Electric Tractlon Pocket book ..16mo, moft.
Dolezalek's Theory of the Lead Accumulator (Storage Battery). (von Ende.)
12mo,
Duhem’s Thermodynamics and Chemistry. (Burgess.)................8vo,
Flather's Dynamometers, and the Measurement of Power............12mo,
Getman’s Introduction to Physical Science. .......... G00000 veees..12mo,
Gilbert’s De Magnete. (Mottelay)
* Hanchett’s Alternating Currents............
Hering's Ready Reference Tables (Conversion Factors)........ 16mo, mor.
* Hobart and Ellis’'s High-speed Dynamo Electric Machinery.......... 8vo,
Holman'’s Precision of Measurements...... X XY « XX o N[l Fle LEELYY. - - 8vo,
Telescopic Mirror-scale Method, Adjustments, and Tests....Large 8vo,
* Karapetoff’s Experimental Electrical Engineering.. 500GG0TE 00 00 6 0 AL,
Kinzbrunner’s Testing of Continuous-current Machmes. 8vo,
Landauer’s Spectrum Analysis. (Tingle.)............... 8vo,
Le Chatelier’s High-temperature Measurements. (Boudouard—Burgess.)12mo,

Lo6b’s Electrochemistry of Organic Compounds. (Lorenz).. ... .8vo,
* Lyndon’s Development and Electrical Distribution of Water iner .8vo,
* Lyons’s Treatise on Electromagnetic Phenomena. Vols, I .and II. 8vo, each,
* Michie's Elements of Wave Motion Relating to Sound and Light..... 8vo,
Morgan’s Outline of the Theory of Solution and its Results.......... 12mo,
* Physical Chemistry for Electrical Engineers.....vcvvveen.....12mo,
* Norris's Introduction to the Study of Electrical Engineering......... 8vo,
Norris and Dennison’s Course of Problems on the Electrical Characteristics of
Circuits and Machines. (In Press.)

N BOWWWWN D [SR=20 SN Y N S Qo = W

* Parshall and Hobart’s Electric Machine Design........... 4to, half mor, 12
Reagan’s Locomotives: Simple, Compound, and Electric. New Edition.
Large 12mo, 3
* Rosenberg’s Electrical Engineering. (Haldane Gee—-Kinzbmnner.) ..8vo, 2
Ryan, Norris, and Hoxie’s Electrical Machmery Vol. I.. .. ..8vo, 2
Schapper’s Laboratory Guide for Students in Physical Chemxstry c .12mo, 1
* Tillman’s Elementary Lessons in Heat....ovviinnnenns 00000G0B000GNAY b
Tory and Pitcher’s Manual of Laboratory Physics. . .Large 12mo, 2
Ulke's Modern Electrolytic Copper Refining...cceeevsseereaccassees..8v0, 3
LAW.

* Brennan's Hand-book of Useful Legal Information for Business Men.
16mo, mor. 5
* Davis's Elements of Law....ccoveeeennnnn. 5000000000000000000000000 8vo, 2
* Treatise on the Military Law of United States......ccovevuen.n. 8vo, 7
* Dudley’s Military Law and the Procedure of Courts-martial..Large 12mo, 2
Manual for Courts-martial........ 60000000000800000000300 ++.16mo, mor. 1
Wait's Engineering and Architectural Jurisprudence....ooovvnveennn... 8vo, 6
Sheep, 6
Law of Contracts......... 00000066000800066G0000005a 8o do00d 8vo, 3

Law of Operations Preliminary to Construction in Engineering and
LTS I REE0 0 00060 0.0 6006.00 66,000 000050000 0006G00 000000600 ceNAEL | (D
' Sheep, 5

MATHEMATICS.

Baker’s Elliptic Functions.. 00 G300 0OC0000 00000 D000,00dNA, | b
Briggs's Elements of Plane Analyt:c Geometry (Béocher)..........12mo, 1
* Buchanan’s Plane and Spherical Trigonometry....cvveeeecesseseses.8v0, 1
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Byerley's Harmonic Functions. .....cooiiiininn e, 8vo,
Chandler’s Elements of the Infinitesimal Calculus.............. v....12mo,
* Coffin’s Vector Analysis. «vvveeenneeunnntrnieennenennennnnns 12mo,
Compton’s Manual of Logarithmic Computations.. .......c.o.oov.... 12mo,
* Dickson's College Algebra......cooiiiiniiniiinnnnnnns Large 12mo,
* Introduction to the Theory of Algebraic Equations...... Large 12mo,
Emch’s Introduction to Projective Geometry and its Application...... 8vo,
Fiske’s Functions of a Complex Variable..............cvviiivnnenn.. 8vo,
Halsted’s Elementary Synthetic Geometry.........oovviiiennnnnn... 8vo,
Elements of GeOmMetry. ... v e it in et e ineeenieinenennannnn, 8vo,

* Rational Geometry......oovvvvnnnnenns 86000000808 080805850 12mo,
Synthetic Projective Geometry.. .. ovvuvr e e eiierennenennnn. 8vo,
Hyde's Grassmann’s Space Analysis......vveeiinr it inneenonnes 8vo,
* Johnson's (J. B.) Three-place Logarithmic Tables: Vest-pocket size, paper,
* 100 copies,

* Mounted on heavy cardboard, 8 X 10 inches,

* 10 copies,

Johnson'’s (W. W.) Abridged Editions of Differential and Integral Calculus.
Large 12mo, 1 vol.

Curve Tracing in Cartesian Co-ordinates.........covvveuunn... 12mo,
Differential Equations.......oovvveviennna... 000000000000 8vo,
Elementary Treatise on Differential Calculus Large 12mo,
Elementary Treatise on the Integral Calculus Largs 12mo,

* Theoretical Mechanics. ... .vveveeiice i i erieennennnnnnnnnns 12mo,
Theory of Errors and the Method of Least Squares............. 12mo,
Treatise on Differential Calculus.....ovveuuveerennnnnn. Large 12mo,
Treatise on the Integral Calculus......ocovveveunnnnn... Large 12mo,
Treatise on Ordinary and Partial Differential Equations. . .Large 12mo,

Karapetoff s Engineering Applications of Higher Mathemancs
(In Preparation.)

Laplace’s Philosophical Essay on Probabilities. (Truscott and Emory.).12mo,
* Ludlow and Bass's Elements of Trigonometry and Logarithmic and Other
B o) L 8vo,

* Trigonometry and Tables published separately. .............. Each,

* Ludlow’s Logarithmic and Trigonometric Tables. . . covveeennne ... 8vo,
Macfarlane’s Vector Analysis and QUaternions. . « v cveevernneennnnn.. 8vo,
McMahon's Hyperbolic FUNCLIONS. vo v vvvetn e vnnnenneineennenennn. 8vo,
Manning’s Irrational Numbers and their Representation by Sequences and
SIS, ¢ v tivteenrarereeoraseseanoneanecereenrnsancnnns 12mo,
Mathematical Monographs. Edited by Mansfield Merriman and Robert
S. Woodward. . ooven i i enetnrennnnnnennnnn Octavo, each

No. 1. History of Modern Mathematics, by David Eugene Smith.
No. 2. Synthetic Projective Geometry, by George Bruce Halsted.
No. 3. Determinants, by Laenas Gifford Weld. No. 4. Hyper-
bolic Functions, by James McMahon. No. 5. Harmonic Func-
tions, by William E. Byerly. No. 6. Grassmann’s Space Analysis,
by Edward W. Hyde. No. 7. Probability and Theory of Errors,
by Robert S. Woodward. No. 8. Vector Analysis and Quaternions,
by Alexander Macfarlane. No. 9. Differential Equations, by
William Woolsey Johnson. No. 10. The Solution of Equations,
by Mansfield Merriman. No. 11. Functions of a Complex Variable,
by Thomas S. Fiske.

Maurer’s Technical Mechanics. . .. .oovveereinrneieinennenns 0066040 8vo,
Merriman's Method of Least Squares. co.ccoveeecececoaoanaann cooooo 8vo,
Solution of Equations. . covvvvvnernennnnan 0000C0000606030000000 8vo,

Rice and Johnson’s Differential and Integral Calculus. 2 vols. in one.
Large 12mo,
Elementary Treatise on the Differential Calculus. ........Large 12mo,

Smith’s History of Modern Mathematics. . v vv vviereiieennanennnns .8vo,
* Veblen and Lennes’s Introduction to the Real Inﬂmtesnmal Analysis of One
W Tl 60 660006 06066866660 6 060660800060 000 8000086680600 8vo,

* Waterbury’s Vest Pocket Hand book of Mathematlcs for Engmeers

2% X 5% inches, mor.
Weld’s Determinants. .« « ocovevnveannnnn 0 Qo 0Q 000 AAAAAAAGIGa: Ba o 8vo,
Wood’s Elements of Co-ordinate Geometry. .. coeeeeevecoceconcasss .8V0,
Woodward’s Probability and Theory of Errors. s cvveeeeeesossssssse 8v0,
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MECHANICAL ENGINEERING.

MATERIALS OF ENGINEERING, STEAM-ENGINES AND BOILERS.

Bacon's Forge Practice. v v....ueuueerininueeeenniinneenennnnns 12mo, $1
Baldwin’s Steam Heating for Buildings..............o0iiiiin..... 12mo, 2
Barr’s Kinematics of Machinery. .........coiiiiiiinneiiinnnn.., 8vo, 2
* Bartlett’s Mechanical Drawing.. . ......vvviiineinrnennrnnnnnnn.. 8vo, 3
o e ‘o Abridged Ed. . ......oovvnii, 8vo, 1
* Burr's Ancient and Modern Engineering and the Isthmian Canal. . ...8vo, 3
Carpenter’'s Experimental Engineering. .. «.vvvvninniiinnennnnn.. 6
Heating and Ventilating Buildings. 4
Clerk’s Gas and Oil Engine. (New edition in press.)
Compton’s First Lessons in Metal Working. . ......c.ovvuvnvnn.... 12mo, 1
Compton and De Groodt's Speed Lathe. . .....coviiviieiennnnn... 12mo, 1
Coolidge’s Manual of Drawing. ......cvvviiiieiennnnnenean.n. 8vo, paper, 1
Coolidge and Freeman’s Elements of Geenral Drafting for Mechanical En-
BIMEETS. o vttt ittt i et e et tenaeaaaans Oblong 4to, 2
Cromwell's Treatise on Belts and Pulleys. ... ...vvirineninnnnn.. 12mo, 1
Treatise on Toothed Gearing. . ....vviieiiiinnnieinennennnns 12mo, 1
Dingey’s Machinery Pattern Making.......c.cuviuiennninrnnnnennn. 12mo, 2
Durley’s Kinematics of Machines. .. cvovveiieiininnnnnennnnnan. 8vo, 4
Flanders’s Gear-cutting Machinery. ........coviiienvnnn.. Large 12mo, 3
Flather’s Dynamometers and the Measurement of Power. ........... 12mo, 3
Rope Driving. ... vovvvivnnn.nn 560500000 000000006600000 12me, 2
Gill’s Gas and Fuel Analysis for Ilngmeers ........................ 1"mo, 1
Goss's Locomotive Sparks. v..v.vviiiiniinnans 00000066000000000 ..8vo, 2
Greene’s Pumping Machinery. (In Preparation.)
Hering's Ready Reference Tables (Conversion Factors). ... .. ..16mo, mor. 2
* Hobart and Ellis’s High Speed Dynamo Electric Machinery. ........ 8vo, 6
IERECE oS IO 0 00 6060000060600000006000006000600606000 00000000 8vo, 5
Jamison’s Advanced Mechanical Drawing. ......cvviivunnnn.. 000000 8vo, 2
Elements of Mechanical Drawing. ..... IR A A < 8vo, 2
e Cas IPREIRE, 60008600 96 460060 0A LA 0000066036300 06060 v.v...8v0, 4
Machine Design: )
Part I. Kinematics of Machinery. .. ...oiiiiiiiiianennanna.. 8vo, 1
Part II. Form, Strength, and Proportions of Parts. ... ......... 8vo, 3
Kent's Mechanical Engineer’s Pocket-Book. . . covvviveenennn.. 16mo, mor. 5
Kerr's Power and Power Transmission. . .....c.ovviiiiinnnas 0000000 8vo, 2
Kimball and Barr’s Machine Design. (In Press.)
Levin’s Gas Engine. (In Press.)......ccevirenriinncnnnnns 500660000 eh
Leonard’s Machine Shop Tools and Methods. . v vvvvveneneenennnnnn 8vo, 4
* Jorenz's Modern Refrigerating Machinery. (Pope, Haven, and Dean)..8vo, 4
MacCord's Kinematics; or, Practical Mechanism.....ovvvvunennennnn. 8vo, &
Mechanical Drawing. . ©0006000000600000 4to, 4
Velocity Diagrams. c.veeviie i ineieiierererorosscseacsanans ..8vo, 1
MacFarland's Standard Reduction Factors for Gases. .. ..vvvveeeenn.. 8vo, 1
Mahan’s Industrial Drawing. (Thompson.). ... ....c.vveeeneeinnn. ..8vo, 3
Mehrtens’s Gas Engine Theory and Design.........coovvnvnn. Large 12mo, 2
Oberg’s Handbook of Small Tools. .vvvvrevireieenneneennann Large 12mo, 3
* Parshall and Hobart’s Electric Machme Desxgn Small 4to, half leather, 12
Peele’'s Compressed Air Plant for Mines. . ......... P ceve...8v0, 3
Poole’s Calorific Power of Fuels. . v..ovvveinnnnenneennnn eoseheeonas8vo, 3
* Porter’s Engmeenng Remlmscences, 1855 to 1882, . cieieinennnn ....8vo, 3
Reid's Course in Mechanical Drawing. . ..v.vvevrrneennnn 3 .8vo, 2
Text-book of Mechanical Drawing and Elementary Machme Destgn 8vo, 3
Richards’s Compressed Air. ..vevvveeivevscsaesosssasssssnsnneas.12mo, 1
Robinson's Principles of Mechanism. o BOIG Jb OO0 ofeletelel 2 (o) 00000000000y &)
Schwamb and Merrill’s Elements of Mechanism, ... ..cvev0evvvnnee...8v0, 3
Smith (A. W.) and Marx's Machine Design. .. ..cvevvnevesvesssass.8v0, 3
Smith’s (O.) Press-working of Metals.........coveiiiiiinincnnss ...8v0, 3
Sorel’s Carbureting and Combustion in Alcohol Engines. (Woodward and
IEXEHHERb 0016000060060 006 0000600000 cersesesecas.n.large 12mo, 3
Stone’s Practical Testing of Gas and Gas Meters. cioeessssnssscsnsss .8v0, 3
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Thurston’s Animal as a Machine and Prime Motor, and the Laws of Energetics.

12mo,

Treatise on Friction and Lost Work in Machinery and Mill Work. . .8vo,

* Tillson's Complete Automobile InStructor. . .. oo oo e veenennnnn.. 16mo,
* Titsworth’s Elements of Mechanical Drawing Oblong 8vo,
Warren’s Elements of Machine Construction and Drawing. . .......... 8vo,

* Waterbury’s Vest Pocket Hand-book of Mathematics for Engineers.
2} X 5% inches, mor.
Weisbach's Kinematics and the Power of Transmission. (Herrmann—

2= V0 TR Y 8vo,
Machinery of Transmission and Governors (Hermann—XKlein.). .8vo,
Wood's Turbines. «cvei e inrnieieeenneeennoneacecannnnnnenens 8vo,

MATERIALS OF ENGINEERING.

* Bovey's Strength of Materials and Theory of Structures............ 8vo,
Burr’s Elasticity and Resistance of the Materials of Engineering. ...... 8vo,
Church’s Mechanics of Engineering. . . .. cviieiinnninnnennnnn.n. 8vo,
* Greene’s Structural Mechanics. . . ..ottt it in ittt e it ienann. 8vo,
* Holley's Lead and Zinc Pigments.......c.oviiiiiiiennen.. Large 12mo

Holley and Ladd's Analysis of Mixed Paints, Color Pigments, and Varnishes.
Large 12mo,
Johnson’s (C. M.) Rapid Methods for the Chemical Analysis of Special

Steels, Steel-Making Alloys and Graphite.. ......... Large 12mo,
Johnson’s (J. B.) Materials of Construction. . ...vviiiiiennrnnann.n 8vo,
0B C53 167000 600000000000 0600006 6000000063 A000 0600000000000 00 8vo,
Lanza’s Applied Mechanics. . .. vvivtiiiiiriinnrnrnneneenneennnns 8vo,
Maire's Modern Pigments and their Vehicles. .................. ... 12mo,
Martens's Handbook on Testing Materials. (Henning.). ............. 8vo,
Maurer’s Techincal Mechanics. . .. .ovvivivinirieiiinirisiorneaaanne 8vo,
Merriman’s Mechanics of Materials.. .. cvve e inennrnnnnneennnnnnn. 8vo,

* Strength of Materials. . .. .oiitiiieiiiiiniiiiiinsnsenceann 12mo,
Metcalf's Steel. A Manual for Steel-users.. ..o, 12mo,
Sabin’s Industrial and Artistic Technology of Paint and Varnish.. .... 8vo,
Smith’s ((A. W.) Materials of Machines.

Smith’s (H. E.) Strength of Material..........
Thurston’s Materials of Engineering. .. ........coviveien.n.

Part I. Non-metallic Materials of Engineering, ........... .....8vo0,

Part II. Ironand Steel. ... ccveviiiiirirererirecnceceroconns 8vo,

Part III. A Treatise on Brasses, Bronzes, and Other Alloys and their

(B30 00 06 0 00 600 60 BEB0000 0B 30000660 6006000000 ...8vo,
Wood’s (De V.) Elements of Analytical Mechanics. . c..ovvvvnnann... 8vo,

Treatise on the Resistance of Materials and an Appendix on the

Preservation of Timber.......oiviinniiiiiiiiiiiieennnnns 8vo,
Wood’s (M. P.) Rustless Coatings: Corrosion and Electrolysis of Iron and

X3k 60006060000 088680 6808 o o8 Jb 56 LT T 56 061608 08B0 JB 8vo,

STEAM-ENGINES AND BOILERS.

Berry’s Temperature-entropy Diagram. ... .....oovvviininnen.. ...12mo,
Carnot’s Reflections on the Motive Power of Heat. (Thurston.).....12mo,
Chase's Art of Pattern Making.........covvvnnnevnennn 0006 000C &0 ol 4Ty,
Creighton’s Steam-engine and other Heat Motors. ........ovvvevvnn.. 8vo,
Dawson’s ‘‘Engineering”” and Electric Traction Pocket-book. .. .16mo, mor.
Pord’s Boiler Making for Boiler Makers. .. .....coviiiienenenns ...18mo,
* Gebhardt’s Steam Power Plant Engineering............cov... ....8vo,
Goss's Locomotive Performance. .. ....coviiiiiiiiiiiiienns ....8vo0,
Hemenway'’s Indicator Practice and Steam-engine Economy.. ...12mo,
Hutton'’s Heat and Heat-engines. . .....oovnvvn. . 6oooao tereeees...8v0,

Mechanical Engineering of Power Plants. . .. ......oivvieennenn. 8vo,
Kent’s Steam boiler Economy....... 000600000 6056066636 aITHO0 00 0BG 8vo,
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Kneass’s Practice and Theory of the Injector. .. ....ovvvnen... eee...8v0,
MacCord's Slide-valves. . . .............. 000000060060000050006000 0 ote),
Meyer's Modern Locomotive Construction. .o...ovveviiuneiiveenn. .. . 4to,
Moyer’s Steam Turbine. ... cvvvnvrininneiennenas 0006000006006600 00 8vo,
Peabody’s Manual of the Steam-engine Indicator. . .. c.covvviunn.. .. 12mo,
Tables of the Properties of Steam and Other Vapors and Temperature-
Entropy Table. .. ..uitiinrinitrnrrneeinnnnans 0000000 otNAD
Thermodynamics of the Steam-engme and Other Heat-engines. . ..8vo.
Valve-gears for Steam-engines.......ceevviveneenrnnn. 000060000 N
Peabody and Miller's Steam-boilers........oovvvviiann. 000000 eNLh
Pupin’s Thermodynamics of Reversible Cycles in Gases and Saturated Vapors.
(Osterberg.). . «...... 10D DDOODOO000O0D00O0AN00000000a0 .12mo.
Reagan's Locomotives: Simple, Compound, and Electric. New Edition.
2 Large 12mo,
Sinclair’s Locomotive Engine Running and Management............12mo,
Smart’s Handbook of Engineering Laboratory Practice:
Snow’s Steam-boiler Practice. ... covieriireiinnennnns
Spangler's Notes on Thermodynamics. . .
WeElRAHT2955% 6 000000000000000000060060000060060000
Spangler, Greene, and Marshall's Elements of Steam-engineering. ... ..8vo
Thomas’s Steam- turbmes ......................................... 8vo,
Thurston’s Handbook of Engine and Boiler Trials, and the Use of the Indi-
cator and the Prony Brake..
Handy Tables....coveurunannnns 000 00000000000000000da00 00 8vo,
Manual of Steam-boilers, theu‘ Desxgns Constructlon and Operatlon 8vo,
Manual of the Steam-engine............. PR R N .2vols., 8vo.
Part I. History, Structure, and Theory. ... ..oovveevnnn... 8vo,
Part II. Design, Construction, and Operation........... ...8vo,
Steam-boiler Explosions in Theory and in Practice............. 12mo,

Wehrenfennig's Analysis and Softening of Boiler Feed-water. (Patterson).

Weisbach’s Heat, Steam, and Steam-engines. (Du Bois.). .
Whitham's Steam -engine Design. . v v cevecnnenncanoann
Wood’s Thermodynamics, Heat Motors, and Refrlgeratmg Machmes .8vo,

MECHANICS PURE AND APPLIED.

Church’s Mechanics of Engineering. .. voviviivresencecsnvenennnansns 8vo.

Notes and Examples in Mechanics. .. oo vvtivenirnennnennnnnnns 8vo.

\ Dana’s Text-book of Elementary Mechanics for Colleges and Schools .12mo,
Du Bois’s Elementary Principles of Mechanics:

Vol. I. Kinematics. .vvvuvnn.. vee..8v0,
Vel (G, SXE0EE 600 000000C000000.90000606666006AL0 0000000 8vo,
Mechanics of Engineering. Vol. I... . Small 4to,
Vol. II.. Small 4to,
* Greene’s Structural Mechanics. « «vvvvvereeneernieiinennnennnnens 8vo,
James's Kinematics of a Point and the Ra.tlonal Mechanics of a Particle.
] Large 12mo,
* Johnson's (W. W.) Theoretical Mechanics. ¢ v «evevvseenannneas...12mo,
Lanza's Applied Mechanics. . cocvveviniinnnnennnns - .. 8vo.
* Martin's Text Book on Mechanics, VOL I Stancs eeeeeee .12mo,
Vol. I1, Kmematlcs and Kmetlcs 12mo.
Maurer's Technical Mechanics. v vevvvrveeresrnsenncreronnsnonnsennn 8vo,
* Merriman's Elements of Mechanics. .. ..
Mechanics of Materials. . cooeverecorsesosorcacosancsassanes
* Michie’s Elements of Analytical Mechanics. .. B, D00 I rrpapa 8vo,
Robinson’s Principles of Mechanism. . .. 03 000600000 8vo,
Sanborn’s Mechanics Problems. . .. ..ovvvnnnn. Large 12mo,
Schwamb and Merrill's Elements of Mechanism. ... .ccvu... 00 GO0 00 Ny
Wood’s Elements of Analytical Mechanics. .covvuvnnnn... 8vo,

Principles of Elementary MechanicS.vceeeeeeereecssscanaass..12mo,
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MEDICAL.

* Abderhalden’s Physiological Chemistry in Thirty Lectures. (Hall and

TBYE8E01)0 0aj0 00000000 0600600000006000600600630000000A0006000 8vo,
von Behring’s Suppression of Tuberculosis. (Bolduan.) ............ 12mo,
Bolduan’s Immune Sera. . . .......c.ciiiiiiliiiiianean 000 .12mo,
Bordet’s Studies in Immunity. (Gay). (InPress)................. 8vo,
Davenport’s Statistical Methods with Special Reference to Biological Varia-

RO 0 8o e 0o 00b000000ca6000d00660600000000600000 16mo, mor.
Ehrlich’s Collected Studies on Immunity. (Bolduan.)............... 8vo,
* Fischer’s Physiology of Alimentation................... ..Large 12mo,

de Fursac’s Manual of Psychiatry. (Rosanoff and Collins.)....Large 12mo,
Hammarsten's Text-book on Physiological Chemistry. (Mandel.). ....8vo,
Jackson’s Directions for Laboratory Work in Physiological Chemistry. .8va,
Lassar-Cohn’s Practical Urinary Analysis. (Lorenz.)............... 12mo,
Mandel’s Hand-book for the Bio-Chemical Laboratory.............. 12mo,
* Pauli’s Physical Chemistry in the Service of Medicine. (Fischer.)..12mo,
* Pozzi-Escot’s Toxins and Venoms and their Antibodies. (Cohn.).. 12mo,

Rostoski’s Serum Diagnosis. (Bolduan.). . ...evvenieinnnineneaas 12mo,
Ruddiman’s Incompatibilities in Prescriptions......... 0006000000000 0 8vo,

Whysin Pharmacy. ... cvviiinii i ieieteteennanacacioaenaans 12mo,
Salkowski’s Physiological and Pathological Chemistry. (Omdorff.) ....8vo,
* Satterlee’s Qutlines of Human Embryology. .. ........ 00006000000 0lATE),

Smith’s Lecture Notes on Chemistry for Dental Students. .8vo,
* Whipple’s Tyhpoid Fever. . .......ccceunenn.. 0 .Large 12mo,
Woodhull’s Notes on Military Hygiene . ofokeleolete - 16 MO
* Personal Hygiene. . .. ...ttt iiiiitieieneennanaanss 12mo,
Worcester and Atkinson's Small Hospitals Establishment and Maintenance,
and Suggestions for Hospital Architecture, with Plans for a Small

BTN 6000000 00000000000d0d6000G0006000000000000ISLFERE,

METALLURGY.

Betts's Lead Refining by Electrolysis. covvveniesasn. 00000000000 A,
Bolland’s Encyclopedia of Founding and chtlonary of Foundry Terms used

in the Practice of Moulding. .. ........ 0c0oCaadocod . 12mo,

Iron Founder.... ... .. iiiuiiierncerarecnrorocacecarasonncas 12mo,

“ Supplement. ...t i e e 12mo,

Douglas’s Untechnical Addresses on Technical SubJects ............. 12mo,
Goesel’'s Minerals and Metals: A Reference Book............ ..16mo, mor.
* Jles’s Lead-smelting. . v covevt it ienneieieconensoaancacsannas 12mo,

Johnson’s Rapid Methods for the Chemical Analysxs of Specxal Steels,
Steel-making Alloys and Graphite, «o.vvvenenes Large 12mo,

Keep’s Cast Iron. .....coovviinininennes 5000000000000000a00G0a00 8vo,

Le Chatelier’s High- temperature Measurements (Boudouard—Burgess )
12mo,

Metcalf’s Steel. A Manual for Steel-users.......coeeeeeeececanenn. 12mo,

Minet’s Production of Aluminum and its Industrial Use (Waldo ). . 12mo,
Ruer’s Elements of Metallography. (Mathewson).....ceeeescases...8VO,

Smith’s Materials of Machines. ........ 000060660000 60000660 000000 12mo,

Tate and Stone’s Foundry Practice.....ce.cvecerecnenanans BB O ot 3% 12mo,

Thurston’s Materials of Engineering. In Three PATES 0006000,

Part I. Non-metallic Materials of Engineering, see Civil Engineering,
page 9.

Part II. Iron and Steel...vevvieveneninnnennnnns 060600G 000N EY

Part III. A Treatise on Brasses, Bronzes, and Other AIloys and their

(Bl rSHIBIEE 006 GO0 06060 0808660000600 40 460 ssiseeveesee-8VO,

Ulke’s Modern Electrolytlc Copper Reﬁnmg ....... 5066000000000000C AT

West’s American Foundry Practice....... 56000 06000000000000a0 a0 CIPIEE,

Moulders’ Text BooK. . ceseeeereseecececsccascccacssarasssssl2mo,
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MINERALOGY.

Baskerville’s Chemical Elements. (In Preparation.).

Boyd’s Map of Southwest Virginia. ................... Pocket-book form. $2
* Browning’s Introduction to the Rarer Elements. ... ............... 8vo, 1
Brush’s Manual of Determinative Mineralogy. (Penfield.)............ 8vo, 4
Butler's Pocket Hand-book of Minerals. . . ................... 16mo, mor. 3
Chester’s Catalogue of Minerals. ........cooviiiiiiii i, 8vo, paper, 1
Cloth, 1
* Crane’s Gold and Silver. ... i ittt i i 8vo, 5
Dana’s First Appendix to Dana’s New ‘‘ System of Mmeralogy ..Large 8vo, .1
Dana’s Second Appendix to Dana’s New *‘ System of Mmeralogy
' Large 8vo,
Manual of Mineralogy and Petrography. . ..................... 12mo, 2
Minerals and How to Study Them. .. ........................ 12mo, 1
System of Mineralogy...................... Large 8vo, half leather, 12
Text-book of Mineralogy. . ........ ..., 8vo, 4
Douglas’s Untechnical Addresses on Technical Subjects. . ........... 12mo, 1
Eakle’s Mineral Tables. .. ..o, 8vo, 1
Eckel’s Stone and Clay Products Used in Engineering. (In Preparation).
Goesel’s Minerals and Metals: A Reference Book.............. 16mo, mor. 3
Groth's Introduction to Chemical Crystallography (Marshall). .. ..... 12mo, 1
* Hayes’'s Handbook for Field Geologists 1
Iddings's Igneous Rocks. .. ..........ooiiut. .. 5
Rock Minerals. . . ... ittt it et et e c it 5
Johannsen’s Determination of Rock-forming Minerals in Thin Sections. 8vo,
With Thumb Index 5
* Martin’'s Laboratory Guide to Qualitative Analysis with the Blow-
55 8= U 12mo,
Merrill’'s Non-metallic Minerals: Their Occurrence and Uses. .......... 8vo, 4
Stones for Building and Decoration. . . ......................... 8vo, 5
* Penfield’s Notes on Determinative Mineralogy and Record of Mineral Tests.
8vo, paper,
Tables of Minerals, Including the Use of Minerals and Statistics of
Domestic Production. . .. ... ..ot iiinnennnnn. 8vo, 1
* Pirsson’s Rocks and Rock Minerals. . .........cooviiennnnna... 12mo, 2
* Richards's Synopsis of Mineral Characters. .. ............... 12mo, mor. 1
* Ries's Clays: Their Occurrence, Properties and Uses................ 8vo, 5
* Ries and Leighton’s History of the Clay-working Industry of the United
S (IS T 0 AETICE 0 O 0 G O I Tt 0 TP S P 8vo, 2
* Tillman’s Text-book of Importanf Mmerals and Rocks..vvvvvnnn. ..8vo, 2
Washington’s Manual of the Chemical Analysis of Rocks, y y veresress.8v0, 2
MINING.
* Beard’s Mine Gases and Explosions. .....vev00000vuesaas...Large 12mo, 3
Boyd’s Map of Southwest Virginia.................... . Pocket-book form, 2
* Crane’s Gold and Silver. .................... 6,000600060600 00006000 8vo, 5
* Index of Mining Engineering Literature..........o0vveeennen.. 8vo, 4
. * 8vo, mor. 5
Douglas’s Untechnical Addresses on Technical Subjects. .. covivia.. 12mo, 1
Eissler’'s Modern High Explosives............oviuen... 4
Goesel's Minerals and Metals: A Reference Book...-. 3
Ihlseng’s Manual of Mining. .................0 5
*Jles's Lead Smelting. .....oooovooiiton.. 2
Peele’s Compressed Air Plant for Mines. ... oovvevneimnn. A 3
Riemer’s Shaft Sinking Under Difficult Conditions: (Commg and Peele) 8vo, 3
¥ Weaver's Military EXplOSIVES. «.vvvvtrnrreyrennnnneeeeennnns .8vo, 3
. Wilson's Hydraulic and Placer Mining; 2d edmon. rewntten Lo dgt 12mo, 2
Treatise on Practical and Theoretlcal ‘Mine Ventilation . .. .....12mo, 1
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SANITARY SCIENCE.

Association of State and National Food and Dairy Departments, Hartford

Meeting, 1906. ... ............ 006T6000C0000000000600000003 8vo,
JamestowniMee ting; 107 s e reererete erelelstefetels holelatefelefetefalefelal ofefele 8vo,

* Bashore’s Outlines of Practical Sanitation. .........coiveeuenenn. 12mo,
Sanitation of a Country House. . .. . ..vvititiiiineernnnannnns 12mo,
Sanitation of Recreation Camps and Parks. .. ......coc0vnvn.n. 12mo,
Folwell's Sewerage. (Designing, Construction, and Mamtenance.) ..... 8vo,
‘Water-supply Engineering. .. ......... RPNy - NP P RO PO 8vo,
Fowler's Sewage Works Analyses teeeee...12mo,
Fuertes's Water-filtration Works. ....ooiiviiiiieeienneiniinneennn. 12mo,
Wiaterand \BubliciEealth. .0 88, 0o e el el ololsleks ol so sl oht 12mo,
Gerhard’s Guide to Sanitary Inspections. .. .c.eveererecionenencans 12mo,
* Modern Baths and Bath Houses.. .o cvviiiiiieeninnnenneananns 8vo,
Sanitation of Public Buildings. .. ....ccvvrrveeeennnne elagel eleiols 12mo,
Hazen's Clean Water and Howto Get It. .. ...covvunennn... Large 12mo,
Filtration of Public Water-supplies. . ... ..ottt iiieninnans 8vo,

Kinnicut, Winslow and Pratt’s Purification of Sewage. (In Preparation.)
Leach’s Inspection and Analysis of Food with Special Reference to State
L7 <8 o AN 8vo,
Mason's Examination of Water. (Chemical and Bacteriological).....12mo,
Water-supply. (Considered principally from a Sanitary Standpoint).

8vo,

* Merriman'’s Elements of Sanitary Engineering. . «v oo ivivuneenn. 8vo,
Ogden’s Sewer Construction . .....oouieieen i ieenrnenennaennnn 8vo,
SEeWeEr DeSigN.  « vt ot ittt e e 12mo,
Parsons'’s Disposal of Municipal Refuse. ..........cieviiiiiiiinnne.. 8vo,
Prescott and Winslow's Elements of Water Bactenology. with Special Refer-
ence to Sanitary Water Analysis. . . .cooceeeeninnns b o o 12mo,

* Price’'s Handbook on Sanitation............ 50000000000 0060600000 12mo,
Richards’s Cost of Cleanness. ... .o.vvuveieane 00 56 690 b 80000 6 00 00D 12mo,
Cost of Food. A Study in Dietaries........ — S . = 12mo,
Cost of Living as Modified by Sanitary Scxence ................ 12mo,

Cost of Shelter. ... vvviiui it iiinoneecenenns
* Richards and Williams’s Dietary Computer.
Richards and Woodman's Air, Water, and Food from a Sanitary Stand-

S5 66 0000060000606 046 aad06a006000600600000000006G0000 8vo,
* Richey’s Plumbers’, Steam-fitters’, and Tmners Edition (Building
Mechanics’ Ready Reference Series). .. ...... 6000000 16mo, mor.
Rideal’s Disinfection and the Preservation of Food. 50 00600000000 0000 8vo,
Sewage and Bacterial Purification of Sewage. . .....covevevnina. 8vo,
Soper’s Air and Ventilation of Subways. ........ FI0 ¥ G 0 0 B30 0 0.0 0 0 12mo,
Turneaure and Russell’s Public Water-supplies. ceveveveveveneeeennn. 8vo,
Venable’s Garbage Crematories in America. . .. coeeeirrereeceenenenn 8vo,
Method and Devices for Bacterial Treatment of Sewage.. ........ 8vo,
Ward and Whipple's Freshwater Biology. (In Press.)
‘Whipple's Microscopy of Drinking-water. ... . 0000000B0000000000000g 8vo,
*\Typhoid [Eevers trelerelotelelelers ofelelels 0000003 viessesess..Large 12mo,
Value of Pure Water. .. .o coivieiiiieenrnnenns vves...Large 12mo,

Winslow's Systematic Relationship of the Coccacea veeeesss.Large 12mo,

MISCELLANEOUS.
Emmons’s Geological Guide-book of the Rocky Mountain Excursion of the
International Congress of Geologists. .o vveveeeeens ....Large 8vo.
Ferrel's Popular Treatise on the Winds. ............ 3 I 0 oD 000000000 8vo,
Fitzgerald's Boston Machinist. . ...oovviiiiiiinnnens 560000G00a00 18mo,
Gannett’s Statistical Abstract of the World. .. ...cvvvvueinnnes v.e.24mo,
Haines’s Amnerican Railway Management. .. ...coveveeeienann. «e..12mo,

Hanausek’s The Microscopy of Technical Products (Winton). ... ...8vo,
18
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