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TusE LicaT, Vol. IV, p. 430; and the MERCURY VAPOR
Lawmp, Vol. IV, p. 347.

Application of Electricity in Electrometallurgy. — The
application of electricity to electrometallurgy has only
just begun. It is safe to say that, in the future, electric
energy will be used to an ever increasing extent in
extracting metals from their ores. The electric energy
is used in metallurgy in the application of either electro-
lytic methods — that is, where metals are deposited by
means of chemical compounds; or in electrothermal
methods — in which the metals are obtained by means
of the heat produced in electric furnaces. A brief review
of the subject of electrometallurgy and its subdivision
into electrolytic and electrothermal methods is given in
the article on ELECTROMETALLURGY, Vol. III, p. 41,
which should be read first in order to obtain a perspective
of the use of electricity for electrometallurgical purposes.
The details of electrolytic processes are dealt with more
completely in the section on ELECTROLYTIC REFINING OF
MEerALs, Vol. III, p. 33, in which the refining of copper,
silver, gold, and lead is dealt with. The electrolytic
refining of copper has become one of the important
processes in the production of copper. Enormous quan-
tities of copper are now produced in this-manner. Four-
fifths of the copper produced in the United States is
refined by electrolytic methods, and when it is considered
that the United States furnishes more than one-half of
the world’s supply of copper, the significance of these
figures becomes apparent. Great quantities of electric
current, therefore, are used in this industry alone.

In the electrothermal methods for obtaining the metals
from their ores, electric furnaces are used. The electric
furnaces employed for metallurgical purposes are mainly
of the arc or induction type. Resistance furnaces are
also used to a limited extent for metals which melt at a
reasonably low temperature, but, otherwise, resistance
furnaces are mainly employed for heating purposes only,
as in the hardening and tempering of steel. Electric
furnaces both for the refining of metals and for the heat-
ing and melting of metals are dealt with in the section
FurNAces, ELEcTrIC, Vol. III, p. 240. A study of the
characteristics of the electric current in the section
ELecTRICITY AND MAGNETISM, Vol. II, pp. 527-535,
inclusive, is required in order to fully understand the
section dealing with electric furnaces.

Electroplating. — Another important field in which
the electrolytic action of electricity is used is in eleciro-
plating — that is, the deposition of one metal on the
surface of another by passing an electric current through
a solution in which the metal to be coated is immersed.
Electroplating is one of the valuable arts that has been
developed to a remarkable degree during the last half
century. By means of this process, it is possible to
obtain all the advantages of the so-called noble metals —
gold, silver, and platinum — for nearly all purposes for
which these would be used, without the necessity of
making the whole object from these expensive metals.
Properly plated articles of cheaper metals or alloys have
the same appearance and the same resistance to corro-

sion in the air or in the presence of certain acids, as
objects made entirely from the more expensive metal,
and, when the deposited coating is sufficiently heavy, the
durability of objects so treated meets all reasonable
requirements. Hence, the electroplating process has
furnished to the world one of the most valuable proc-
esses in the economical use of the more costly metals.
Plating, however, is by no means confined to gold, silver,
and platinum. Practically any metal can be deposited
on another metal by means of electroplating, for the
purpose of improving the appearance of the wmetal
covered, or its wearing qualities, or both. Nickel, which
has remarkable qualities for resisting corrosion in the
atmosphere, is frequently deposited upon.other metals.

The article ELECTROPLATING, Vol. III, p. 41, covers,
specifically, nickel-plating, cobalt-plating, iron-plating,
tin-plating, oopper-plating, bm'phﬁng, zinc-plating,
silver-plating, gold-plating, platinum-plating, and palla-
dium-plating, giving in each case the baths that are
required and general directions for the work. This
section will be found useful both for study and for
reference purposes. The electroplating of aluminum has
been considered difficult, if not impossible. A method
claimed to be successful, if properly carried out, is ex-
plained in the brief article ELECTROPLATING ALUMINUM,
Vol. II, p. 47. This subject is also referred to in the
paragraph Aluminum Pickling Batk, Vol. III, p. 43.
The electroplating of zinc-alloy die-castings, which has
become an important part of the electroplating industry
since the die-casting process has been so highly developed,
is covered in the article ELECTROPLATING ZINC-ALLOY
Die-casTinGs, Vol. III, p. 48. This article deals with
the copper-plating, brass-plating, nickel-plating, silver-
plating, and gold-plating of die-castings. ELecTrO-
TYPING, Vol. III, p. 49, is a special application of the
electroplating process in the printing industries. The
method of electrotyping is one of the earliest applications
of the electric current, it having been discovered about
1837.

Electrolysis and its Mitigation. — While the electric
current is one of the most valuable aids in modem life,
its effects are not always beneficial. The action of the
electric current in some instances becomes difficult to
control, and its effects are destructive. The corrosion
of metal work in the earth or in structures, due to stray
currents of electric energy, is known as eecirolysis.
Since the development of electric railroads, electrolysis
has always caused more or less trouble, and is a subject
to which a great deal of attention has been given during
recent years. A comprehensive review of the subject
of electrolytic corrosion and means that have been
adopted for its mitigation, as well as a study of the
effectiveness of these means, will be found in the article
on ELEcTROLYSIS, Vol. III, p. 28. This subject is one
of great importance to the electrical engineer engaged in
power plant and substation work, electric railway work,
or in civil engineering work having to do with the dis-
tribution of water and gas piping through streets or in
areas in the vicinity of electric railways.
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Electric Shock and Care of Electric Burns. — The
danger of electric currents to the human body, if a current
of sufficiently high voltage and amperage should pass
through the body as a conductor, is quite generally
realized, but comparatively few know what to do in such
an emergency. The result of such an accidental contact
with an electric current is generally known as an electric
shock. Everyone who works around electric machinery,
electric conductors, or machines driven by electric power
should have an elementary knowledge of what to do in
case of an accident, so that a victim subjected to an
electric shock could be revived, which can usually be
done by the prompt and continued use of artificial
respiration. The ENCYCLOPEDIA, therefore, contains an
article on ELECTRIC SHOCK, Vol. III, p. 26, which gives
specific and detailed rules on how to proceed in case of
an accident. This article cannot be used for reference,
because there is no time to refer to the printed page when
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an accident has occurred. It is quite important that
everyone should read and study the directions there
given, so that he would know immediately, in case of an
accident, how to proceed. The article also gives direc-
tions for the first care of electric burns, which, if possible,
should be attended to immediately, even though a doctor
is called in to take care of the burns. Electricians
usually recognize the great danger attendant upon the
use of electric current, but operators of machine tools
driven by electric motors do not always fully appreciate
the dangers from exposed wires or from machines that
have become charged, and too much stress cannot be laid
upon this point. In repairing or adjusting electrical
apparatus, safety should not be taken for granted, but
before working on the mechanism, the switch which
shuts off the electric current should always be thrown,
and preferably locked, so that the circuit cannot be
accidentally closed.

PUMPING, HYDRAULIC, AND PﬁEUMATIC MACHINERY

THE use of mechanical means for elevating water to

a higher level dates back to ancient times. A primi-
tive form of pump used for raising water from deep wells
for land irrigation consisted of an oxhide bucket or bag
of funnel shape, open at both the large and small ends.
This bag, after being filled with water, was raised by
oxen, the connecting ropes attached to each end being so
arranged that the spout or small end of the bag stopped
at the brink of the well while the remaining part was
raised high enough to discharge the water. Among
other primitive forms of pumping machinery may be
mentioned the bucket wheels described by Vitruvius, a
Roman engineer and architect about the beginning of the
first century. These wheels or circular frames were
equipped with buckets and, when revolved by the motion
of a stream, water was carried upward by the succession
of buckets and discharged into a trough. An endless
chain of buckets passing over a revolving sprocket wheel
is another ancient type of pumping device, and many
hand-operated pumps of the present day operate on this
principle. The invention of the steam engine and the
development of the manufacture of iron and steel pipes
have resulted not only in the production of pumping
machinery capable of rapidly elevating and conveying
vast quantities of water or other liquids, but also in the
use of water or other liquids under pressure for operating
many forms of mechanisms.

The use of air or “pneumatic’ devices as a means of
transmitting energy has been known for centuries, but
its application to practical work is quite recent; in fact,
its use began about 1861 in connection with the construc-
tion of the Mount Cenis tunnel through the Alps between
France and Italy, which is nearly eight miles long. Rock
drills operated by compressed air were introduced after
working four years entirely with hand labor; the result

was that an average progress of nine inches per day on
each side of the tunnel was increased to approximately
four feet per day. At a later period, compressed air was
applied to mining work. In 1869, George Westinghouse
invented the “straight air brake,” for use on railway
trains, which later was superseded by the “automatic
air brake” which is now one of the most important
applications of compressed air. The transmission of
power by compressed air is also applied, at the present
time, in a great many manufacturing industries, although
this method has been replaced by the use of electricity
for certain classes of work.

Pumping Machinery. — The study of pumping ma-
chinery may be divided into two general divisions — one
including the pumps proper, and the other the means of
driving them. In considering the pump, or that part of
the machine designed either to elevate or convey liquids,
or to exhaust air or gases from closed vessels, it is im-
portant to understand the physical laws which govern
the action of liquids and gases when subjected to pressure,
changes of temperature, etc., as well as the details of
pump construction. This point may be illustrated by
a simple incident in the experience of a ‘““trouble man”
employed by a builder of pumping machinery. The
suction valves of a high-pressure pump had given con-
siderable trouble, evidently due to a leak through the
valves on the discharge stroke, as indicated by a hissing
sound when the pump was in motion. The excessive
leak, however, had not occurred until a new set of valves
made by a local mechanic had been installed. These
valves were of the poppet type and on top of each there
was a guiding stem that was a sliding fit in a hole drilled
in a cap above. On the original valves made by the
manufacturer, the stems were fluted so that air would be
admitted to the space above them. On the new valves
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these flutes were omitted, with the result that they
closed so slowly, owing to the partial vacuum formed
above the valve-stems during their descent, that there
was considerable discharge through the valves during
part of the discharge stroke. This incident is referred
to merely to show that a little elementary knowledge of
physics, or of some other subject which may be indirectly
related to a certain branch of mechanical work, is often
of greater help to the machinist or engineer than practical
mechanical training. The section on Pumes, Vol. V,
p. 183, explains the principles governing pump operation
and includes detailed descriptions of the more important
types, together with formulas and general information
relating to pump design.

Hydraulic Jacks and Presses. — The most powerful
of the jacks used for lifting heavy loads are hydraulically
operated, whereas many of the smaller jacks of the type
used for comparatively light work are equipped with a
screw. The principal types, as well as other less im-
portant designs, are described in the article on Jacxks,
Vol. IV, p. 87, which includes general information on
hydraulic jack defects, the care of hydraulic jacks, and
the methods of repairing them.

Presses of the type used primarily for supplying great
pressure are also hydraulically operated. These hydrau-
lic or hydrostatic presses are applied in many different
ways either in connection with forging operations, draw-
ing sheet metals, the assembling of tightly fitting machine
parts, or wherever a slow powerful movement is essential.
Hydraulic press construction and design is dealt with in
Vol. IV, p. 34. (See also AccumuraTors, HYDRAULIC,
Vol. I, p. 13.)

Air Compressors. — Air, when compressed by a ma-
chine designed for that purpose and stored in a tank,
represents accumulated energy, and when the air is
conveyed through pipes to mechanical devices adapted
to pneumatic operation, it provides a convenient method
of transmitting power. The compressing machine, or
‘“‘air compressor,” is arranged to receive the air at the
ordinary atmospheric pressure and serves to increase this
pressure according to requirements. Compressors differ

in the arrangement and method of operating the valves
that control the admission and discharge of air to and
from the air cylinder, and also in the manner of driving
the compressing member. Typical designs are described
in the section on A1r CoMprESSORS, Vol. I, p. 31, which
also deals with the applications of compressed air and
air compressor computations. In conjunction with this
subject, the article on Ak CoMPrESSION, Vol. I, p. 30,
should also be studied to obtain a clear understanding of
the laws and principles governing air compression. The
following articles also have a direct bearing on this
general subject: Am, Vol. I, p. 27; Gasgs, Vol. III,
p. 307; ATMospPHERIC PrEssurg, Vol. I, p. 150; Am
REcEIvERS, Vol. I, p. 58; Am STorRAGE TANksS, Vol. I,
P- 59; INTERCOOLERS FOR Amr ComPrEssors, Vol. IV,
p- 68; and A CoMPrESSOR TESTING, Vol. I, p. 47.

Pneumatic Tools. — One of the most valuable pneu-
matic tools in use at the present time is the pneumatic
hammer. This tool is indispensable in structural work
for riveting, and in boiler work for riveting, chipping,
calking, etc., and it is also very useful in many machine
shops and other manufacturing plants. (See PNEU-
Matic Hamuers, Vol. V, p. 121.) Some of the larger
power hammers used for forging operations are also
driven by compressed air. (See Vol. III, p. 500.) An-
other important application of compressed air in ma-
chine shops i8 in its use for driving portable drilling
machines of the type described in Vol. V, p. 120,
and also for operating hoists of the kind referred to in
Vol. IV, p. 28.

Fans and Blowers. — Fans are used in shops and
factories either for producing a strong outward current
of air for exhausting fine particles of dust from grinding
and polishing wheels, woodworking machines, etc., or for
supplying a low pressure of air for artificial drafts
for boilers, etc. Different types of fans and the prin-
ciples of fan design are dealt with in the section on FANs,
Vol. III, p. 102. Browess, Vol. I, p. 383, are designed
to supply low air pressures and range in size from the
small fan-shaped type to the large blowing engines used
in blast furnaces.



MACHINE SHOP ORGANIZATION AND MANAGEMENT

HILE the ENcYCLOPEDIA is intended to deal
principally with the mechanical problems met
with in drafting-rooms and machine shops, and to
impart such information as is necessary for the solution
of these problems, some branches of machine shop
organization and management are so closely related to
manufacturing that they should not be excluded from a
work of this kind. No attempt has been made to cover
the business side, the cost keeping, or the sales depart-
ment of industrial organizations, but articles have been
included on the problems of management which relate to
the mechanical departments of a shop or factory. Many
of these problems are so closely interwoven with engineer-
ing work that only an engineer is fully qualified to deal
with them, and for that reason they have a proper place
in a mechanical engineering encyclopedia. In order to
present a general review of the subject of management,
a broad outline of the functions of industrial manage-
ment and the different types of management in vogue
has also been included.

Principles of Industrial Management. — The prin-
ciples of industrial management, as far as these pertain
particularly to the work of the engineer, are dealt with
in the section on MANAGEMENT, Vol. IV, p. 310. This
article outlines the three more or less distinct classes of
management in general use — the so-called “conven-
tional” or ‘“unsystematized” management; ‘systema-
tized” management; and “scientific’’ management, the
latter being a development of recent years. The condi-
tions obtaining under these types of management and
the methods used in each are briefly described, in order
to give the student of this subject a broad and compre-
hensive view of the functions of industrial management,
the duties of the administrative department, and the
methods by means of which these duties are discharged.
Particular stress has been laid in this article upon scien-
tific management, as this system, when properly applied,
is doubtless superior to any other. Serious objections
have been raised to scientific management, but most of
these are due to a misunderstanding of the principles
involved. The more important of these objections are
also dealt with. (Vol. IV, p. 315.)

i Special articles on some of the phases of scientific
management appear under specific headings in different
volumes of the ENCYCLOPEDIA. One of the fundamental
methods on which scientific management is based is that
of time siudy, the principles of which are outlined in a
brief article on this subject in Vol. VI, p. 287. The wage
systems used under scientific management are of the
highest importance, and many of the failures of the
system have been due to a lack of recognition of this
important factor. The bomus system, which is the
system of paying wages under scientific management, is

outlined in an article on this subject, in Vol. I, p. 456,
and different kinds of wage systems in general use are
dealt with in the article WAGE SysTEMS, Vol. VI, p. 441.

General Principles of Cost Estimating. — One of the
important details of industrial management is that of
preparing a satisfactory system for the estimating of
costs of machines and devices to be built. The work of
cost estimating is closely allied with the engineering
work, because it is impossible for any one not thoroughly
familiar with the mechanical processes to accurately
estimate the cost of building a machine the design of
which is still on paper. The methods of cost estimating
differ greatly, but here, as in other phases of administra-
tive work, there are a few fundamental principles that
may be laid down and which, if followed, will make it
possible to devise a system of cost estimating which will
prove successful. These principles are dealt with in
the article on Cost ESTIMATING, Vol. II, p. 220.

Appraisal of Manufacturing Plants. — Another duty
of the management —often neglected —is that of
making an accurate appraisal of the value of the plant
from time to time. Without such an appraisal being
made, the financial side of the operation of the shop is
often based on erroneous assumptions and the assets of
the plant are likely to be overestimated. Appraisals are
also necessary for fire insurance and in cases where used
machines or plants are bought or sold. The methods
used in the appraisal of machine tools and manufacturing
plants generally are dealt with in AppRAISAL OF MANU-
FACTURING PranTs, Vol. I, p. 104, and some tabulated
data relating to the depreciation of machinery and
buildings which is useful when making appraisals will
also be found in the article on DEPRECIATION, Vol. II,
P- 305.

Systems for Productive Departments. — It is not
within the scope of an encyclopedic work to describe in
detail different kinds of shop systems. Were it possible
to adapt one system to all, or at least a great number of
industrial undertakings, it would be worth while to de-
scribe a system in detail, but no shop system is applicable
in its entirety to any other shop, except one manufac-
turing exactly the same kind of machinery, under the
same conditions, and in the same quantities, which is a
most unusual case. Hence, the ENCYCLOPEDIA does not
include details of shop systems, but explains the broad
underlying principles with which every executive and
engineer in the mechanical industries should be familiar.
The article on PropuctioN SystEMs, Vol. V, p. 163,
outlines the principles of organization, the methods of
handling orders and preparing lists for materials required
in the shop, the routing of the work through the shop,
the ordering of material for the shop, the following-up
of ordered material, and the records kept of articles
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manufactured for stock. No system is outlined which
would be directly applicable to any one shop, but
principles are laid down which either directly or with
modifications are applicable to all shops. The student
of management will obtain a better perspective of the
principles involved when the subject is dealt with in this
manner,

The stock-keeping is so important a part of the suc-
cessful management of an industrial undertaking that a
special article on this subject has been prepared, outlin-
ing the principles that must be taken into consideration
in organizing a stock-keeping department for a medium
size or large plant. (See STOCK-KEEPING, Vol. VI, p. 74.)

Specific Systems and Methods. — There are some
departments in a machine shop in which the work done
is of a nature which can be more thoroughly standardized
than the work in other departments, and for which rules
and systems may be laid down which are of more general
application than would be the systems for other depart-
ments. One of these departments is the drafting-room.
It is possible to lay down in greater detail the principal
requirements of a drafting-room system than it would
be to outline a shop system in the same manner. This
subject is, therefore, dealt with in a section by itself under
DrAFTING-ROOM SYSTEMS, Vol. I, p. 308.

Another of the departments in the shop for which a
definite system may be laid down, which would be
applicable to the great majority of shops, is the tool-
supply room from which the operators obtain special
tools used in the manufacturing operations. Check
systems are used for these tool-rooms, based generally
on the principle that the operator hands the tool-room
stock-keeper a check in return for the tool given to him.
There are a number of these check systems, some suitable
for small shops while others are better adapted to larger
plants. These are described in the artide CmEck
SysTEMS FOR ToOL-ROOMS, Vol. II, p. 91.

Packing of Machinery for Export.— A department
that is often neglected as far as the personal attention of
the management is concerned is the shipping department.
It is assumed that the mere packing of machinery and
machine details into boxes or crates requires no special
skill or attention. This may be true in the case of smaller
machines and tools, especially when packed for the
domestic trade only. When packing machinery for the
foreign trade, however, the packing requires considerable
attention, and, unless properly handled, many difficulties
will be met with that could easily have been avoided.
The requirements in the packing of machinery for export
are much more severe than those for the domestic trade.
There are various requirements in the marking of the
boxes or crates that must not be neglected if serious
delays at the foreign port of entry are to be avoided.
The article PAcKING MACHINERY FOR ExporT, Vol. IV,
P. 518, outlines in considerable detail the methods that
should be adopted in order to avoid the difficulties that
are otherwise certain to be encountered. This article
describes the preparation of machines, the protection of
finished surfaces, the packing cases, and the methods of
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marking. Different countries require somewhat differ-
ent markings on shipments of this character, so that, in
addition to the information given in the article referred
to, it is well to obtain from the Department of Commerce
definite information as to the specific marking required.
Patents and Patentable Inventions. — The subject of
patents is one with which the engineering side of the
management of an industrial undertaking must fre-
quently deal. There are a number of questions that may
seriously influence the conditions under which an in-
dustrial plant will operate. Not only are there a number
of problems in connection with the obtaining of patents
for machines or devices that are developed within the
plant, but it is also important to avoid infringement of
other existing patents, and to understand properly the
rights of inventors and patent rights between employer
and employee. These subjects are dealt with in con-
siderable detail in the article on PATENTS, Vol. IV, p. 523.
Industrial Publication Department. — Another part
of the work in connection with the proper management
of an industrial plant relates to the publicity given to the
machines and devices built. In the ENCYCLOPEDIA, that
part of the publicity which relates to advertising and
which may be considered as a business problem, pure and
simple, has not been dealt with, but there is another
important phase of the publicity department, relating
to the technical description of machinery and devices
which are published either in catalogues or in the reading
pages of engineering and trade journals. These de-
scriptions, in order to be intelligible and of value to other
engineers and mechanics, must be prepared by the
mechanical department. The engineer naturally has
little or no experience along these lines, but a few guiding
principles may be obtained from AwrTICLES For PUBLI-
CATION, Vol. I, p. 126. In the preparation of catalogues,
standard sizes are now generally adopted, these standard
sizes being speciﬁed in the section CATALOGUES, Vol. II,
P- 35- In preparing matter for publication, whether in
engineering journals, trade papers, or catalogues, half-
tone illustrations made from photographs are an impor-

‘tant item. Industrial photography, or the making of

photographs in shops and factories, often requires special
methods. This work can often be done satisfactorily by
an amateur, after he has obtained a certain amount of
experience, especially if approved methods are followed
from the beginning. In a great number of shops through-
out the country, the photographing of machines and
devices for publication purposes is done by some man in
the organization detailed to do this work — quite fre-
quently a draftsman. In the larger plants, an industrial
photographer who devotes all his time to this kind of
work is employed. The subject of photography in con-
nection with the proper presentation of machinery in
published material is so important that a very compre-
hensive treatise on this subject has been included in the
EncycLoPEDIA under the heading PHOTOGRAPHY, IN-
DUSTRIAL, Vol. V, p. 12.

Prevention of Industrial Accidents.— The prevention
of accidents in shops and factories received but little
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attention until a few years ago. At that time, however,
there was a general awakening to the enormous economic
loss due to the thousands of industrial accidents that
occur daily throughout the country. The causes of
accidents were investigated and organized efforts have
been made by many large corporations to eliminate
preventable accidents as far as possible. The policies
that are to be adhered to with regard to the prevention
of accidents are determined by the management, but it
falls upon the engineer to carry out the measures in a
proper way. The causes of accidents and the general
means for their prevention are comprehensively dealt
with in the article on AcCIDENT PREVENTION, Vol. I, p. 7,
and the mechanical features in connection with the design
of guards for dangerous machine parts, in the article on
SAFEGUARDS ForR MacHINE Toors, Vol. V, p. 3or.
Dangers to workmen’s eyes, especially when working at
grinding machines, are dealt with in EYE PROTECTION
N THE INDUsTRIES, Vol. III, p. go. Dangers in connec-
tion with electrical machinery and the methods for
restoring a victim of such an accident by artificial res-
piration is treated in the section ELECTRIC SHOCK, Vol.
III, p. 26. Finally, the general emergency methods
adopted for fire protection in factories are outlined in
FIRe PROTECTION IN Facrories, Vol. III, p. 143, and
in SpoNTANEOUS COMBUSTION, Vol. V, p. 479.
Mechanical Education of Apprentices. — Recent years
have proved conclusively the absolute need for organized
efforts in the education of apprentices, so that the supply
of skilled workmen may be kept normal and great enough
to meet the demands of the industries. Therefore, one
of the important problems in connection with the man-
agement of every industrial organization is to provide
means whereby a sufficient number of young men may
be properly trained in the mechanical trades. The old-
time apprentice system has not proved adaptable to
modern conditions without some modifications. Special
apprentice schools have, therefore, been established by
the larger organizations, and coSperative methods have
been adopted by manufacturers whose plants are too
small to warrant the establishment of an independ-
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ent apprentice school. Trade schools also have been
established for the teaching of mechanical trades.
Every student of industrial management must be
familiar with what has been done along these lines, and
will find a comprehensive review of the subject in the
article APPRENTICESHIP SysTEMS, Vol. I, p. 107, and
TrADE ScHOOLS, Vol. VI, p. 302. These articles contain
suggestions that may be adopted in case similar institu-
tions are planned.

Location and Design of Factory Buildings. — A phase
of industrial management that requires the advice and
judgment of the engineer more than that of the general
business or sales department is the planning of new
factories or additions to existing plants. Space, there-
fore, has been given in the ENCYCLOPEDIA to articles of
a general nature that would assist the mechanical
engineer in planning factory buildings. Much of the
work in connection with such planning, especially in
the case of additions to existing plants, falls upon the
mechanical organization of the plant. A draftsman or
engineer is often detailed to make the preliminary survey
for the intended addition, or, in the case of a new plant,
an engineer is required to present a report to the manage-
ment which necessitates a preliminary survey. An
article on SURVEYING POR SHOP CONSTRUCTION, Vol. VI,
p. 129, outlines the elementary principles required in
work of this kind. The article on FAacrory Bumpings,
Vol. ITI, p. 94, deals with the location and design of these
buildings; describes the different types of factory build-
ings, outlining the advantages of each; presents a con-
densed outline of the data required for planning shops;
and contains an example of a well-designed shop, indi-
cating the method that the engineer would follow in
planning an industrial plant. Special articles relating
to details in shop construction that should be studied
in this connection are DRAFTING-ROOM LiGHTING, Vol.
1I, p. 396; FrLoors For MACHINE SHoPS, Vol. I, p. 157;
and FoUNDATIONS For MAcHINERY, Vol. III, p. 20s.
In connection with the article on foundations for ma-
chinery, data for concrete foundations will be obtained
from the article CoNcrETE, Vol. I, p. 172.

END OF SEVENTH VOLUME





