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BYRNES TOWNSEND & BRICKENSTEIN

~ JOHN H. BRICKENSTEIN : PATENTS . o CABLE—"BYRNESE"

' CHARLES H. POTTER

. TELEPHONE-—MAIN 1148
918 F ST. N. W., WASHINGTON, D. C ’

November 2, 1917.

Dr..J. A, Nieuwland,
University of Notre Dame,
" Notre. Dame, Indiana.

Dear Slr°—

—Replying—toyour .Luqu.uy U.L‘ the 29t u.LI:., T,ne -
"average total cost of a patent appllcatlon whlch does not 1n#olve
unusual complex1ties qf preparatlon or prosecutlon is in the
‘neighborhdod of $100.00, this includihg tpe first go#ernment fee.
_It W111 be.difficu1t to.make'any'closer éstimate than this of
the costs involved in.the presénthcasé, gnﬁil we have a clearer
idea of the subject-matter.

As:far as we can judge, we would not need to seefyour
Correspondencé with bther parfies prb#ided yoﬁ are able to
give us a clear and 3pecif1c statement of the invention.

" The writer is very glad to hear friom you - agaln after

4 this long interval.-
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ﬁublinh\m m\t‘h Bookeellers ‘ , » Tiltard N. @lute. Edtar
Yaliet, JIL ‘
VY . .
. SR - December 29, '17.

Rev. J.A.Nieuwland,
Notee Dame, Ind.
Dear Mr. Nieuwland: ) o _ ' S
. ~The members of the Joliet Botanical Club wewxe
so much pleased with their trip under your guidance, last summer,
that they have commissioned me to agk you to address them at thei
annual dinner on January JSlst. ' ' _ - :
- _ The club is not rich and therefore cannot offev
and honorarium, but it will be glad to pay your railway expenses
and give you & good dinner. We expect to have with us Mr. Schmuck-
er, the naturalist and probably some of the Chirago botanists.
- ~ I hope that you may find it convenient to come
over and see the club. If you décide to come, I would suggest ths
. you reach Englewood by 4 ofclock and come to Joliet with me. If .
you wished to return that night, you would have to go to Chicago
by interurban, but we would be glad to take care of you for the
night. I have to return to Chicago the following morning, leaving
at 7:50 and if this would not be too early for you, you could get
home pretty early Friday morning. o '
This is not the right season for botanizing,
but I hope you will be inclined to size up the peoplec and lacalify




Willard N. Glute & Company " ' o . ©he Awerican Botawist
Publishers aud Booksellers : . : - v MWillacd N. Glute, Editor =
" Yoliet, JIL ‘ '

in anticipation of a trip with us next spring. We are hoping to
have with us at the dinner, both Mr. Pinneo and lr. Patterson, the
two botanizers at Gary end Liverpool. S . -
The club would be pleased to have you addrese them in any
‘subject that happens to be uppermost in your mind, and to speak
fifteen or twenty minutes. It is not to be a very formal affair,
‘possibly 25 or 30 people like the sample I brought over last sums
er. You would not need to prepare a paper. Simply talk to them
about anything interesting in botany. I hope you may be able to
come. The dinner will be on the evening of January 31lst at 6:30
' ‘ . Yours sincerely, o '

v\k)q—QL&/G—r:iy__j/l/fin~Q:z:;




~~>—=regularprogfam ~of” “stidies “and -thus ~fail~to—become —-
. acquainted ‘with the special sciences, and still others

FROM THE PREFACE

Much of the demand for courses in Gencral Science
in the schools’ is no doubt due to the ever increasing
complexity of the more formal sciences there presented,
but this is by no means the chief reason for the intro-
duction of such a course.” A large number of those
who enter high school leave before completing the

elect courses which mc]ude only a mmlmum of these
studies.

The principal claxm of General Science toa place
in the curriculum is that it will introduce such students,
carly in their school life, to some of the fundamental
prmc:ples of science which are very essential to their
success and happiness in life and which they would
otherwise miss almost -entirely. That General Science

is also needed as an introduction to the spccnal sciences

can scarcely be questioned.

The aims of a text in General Scxence, lherefore,
appear to the author to be at least fourfold: to awaken
in the student an intérest in, and love for, science;. to

" provide him early in his studies with a fund of uséful

informalion regarding scientific malters; lo fit him for
successfully negotiating such courses” in. the special

sciences as he may later elect; and last, but by no means _
least, to initiate him into the laboratory method of

solving new problems and thereby to develop his powers
of observation, reasoning and judgment. ~ An experi-
mental course in the general principles underlying all
science scems designed to most effectively accomplish
these ends, provided the principles are adhered to and
the teaching of the elementary parts of ‘the special
sciences avoided.
contents of the course intelligible to- the beginning student,
no previous knowledge of the subject on his part is

assumed, and the experiments and -references are con-.

cerned with things with which he is already familiar or
can examine for himself without special effort. . . .
The matter in this book has been used by the author
with -his classes in a large city high school for several
years, and the practicability of the course, and especially
of the expenmenls, has becn tested under a variety of
circumstances,

In order to make the.
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'DEPARTMENT OF EDUCATION

2% T s CITY-OF: NEW<ROCHELLE
OFFICES IN HIGH SCHOOL BUILDING

ALBERT LEONARD, SUPERINTENDENT OF SCHOOLS

- New RoOCHELLE, N. Y.

November 8, l9|7

P. Blaklston s Son & Company
Phlladelphxa, Pennsylvama

Gentlemen:—

I.do not hesitate to say that in my judgment
Clute’s’ Experimental Science is the best text-
book of the kind I have seen. This book marks

a distinct ‘advance in textbooks intended to-give

" pupils an introduction to general science. The

use of this book will do much to train pupils in

right ‘methods of attacking problems in science

and will certainly develop the beginnings of
the scientific spirit. It would be a fortunate

thing if -all high school pupils “could have the

advantage of such a course as is offered in Mr.

Clute’s most excellent manual.

- Very truly yours,
ALBERT LEONARD.

IT IS A COURTESY DUE TO ALL MODERN EDU-
CATORS WHOM WE CAN REACH THAT THEY BE
APPRISED PROMPTLY OF THE PUBL!CATION OF

CLUTE’S EXPER!MENTAL
" GENERAL SCI_ENCE ;

AND BE INVITED TO GIVE IT THE CONSIDERA-
TION IT MERITS FROM ALL WHO ARE REALLY
INTERESTED IN THE SATISFACTORY DEVELOP-
MENT OF SCIENCE COURSES FOR SECONDARY
SCHOOL PUPILS.

. IT IS THEWORK OF AN EXPERIENCED TEACHER

OF GENERAL SCIENCE ; AND, UNLIKE OTHER
TEXTS ON THE SUBJECT, IS A REAL INTRODUC-
TION TO THE FORMAL SCIENCES. IT IS BUILT
UP LOGICALLY BY A STUDY OF MATTER AND

-ENERGY, AND THE EFFECTS OF FAMILIAR
. FORCES UPON THEM.

IT MAKES LARGE USE OF THE PUPIL'S EXPER-~
IENCES AND INTERESTS.

IT IS NOT A HODGE-PODGE OF SPECIAL SCI-
ENCES, BUT A GENERAL SCIENCE WELL WITHIN
THE COMPREHENSION OF THE YOUNG STU-
DENTS IT IS DESIGNED TO SERVE.

IT IS PUBLISHED BY

-P. BLAKISTON S SON & Co.
' OF_PHILADELPHIA




| CONTENTS

Chapter 1. THE ReraTIONSHIPS oF GENERAL SCIENCE.
Scope—Scientific  methods—Special  sciences—
Growth of science—Practical * value—Practical
exercises. :

Chapter II. THE UNIVERSE.

Extent—The stars—Light of the stars—Constella-
tions—Motion of the constellations—The  solar
system—The sin—The planets—The moon—
‘Eclipses—Shooting stars and comets—Time on the
earth—Practical exercises. - o Co

". Chapter_III, STRUCTURE oF. MATTER.

© 7 "Matter and energy—THe molgcular ‘théory-=The-
stales of matter—Some properties of matter—
Physical and chemical change—Practical exercises.

Chapter IV. ENERGY. o

Movements of matter—Heat and molecular motion

—Forms of energy—Kinetic and potential energy
—The source of energy—Heat and light compared
—Practical exercises. .

Chapter V. ComposiTIoON oF MATTER.

Chemical elements—Distribution of the chemical
elements—Chemical ~ symbols and  formulas—
Chemical compounds—Proportions of elements in
compounds—Chemical affinity—Heat and chemical
change—Practical exercises. )

Chapter VI. THE MEASUREMENT OF MATTER.
Standards—The advantage of the metric system—
The meter—Divisions of the metric system—Grams
and liters—Practical exercises. :

Chapter VII. DensiTY anp SPECIFIC GRAVITY.

Weight—How density is measured—Specific gravity-

' —Buoyancy—Practical exercises. .

Chapter VIII. MEASUREMENT OF TEMPERATURE. -

" "How measured—The thermometer—Graduating the
thermometer—Absolute ~ zero—Changing - from
Fahrenheit to Centigrade—Other thermometers—
Practical exercises. ’

Chapter 1X. Errect oF Hear oN VoLUME. :
Cohesion—Melting point—Expansion of gases—
Effects of withdrawing heat—Casting—Some
practical applications—Practical exercises.

Chapter X. Heat aND CHANGE. OF STATE. .
The calorie—Specific heat—Latent heat-—Practical
applications—Praclical exercises. :

Chapter XI. Pressure AND CHANGE OF STATE.
Boiling affected by pressure—Compression of gases
—Heat and compression—The ‘pressure cooker—
Refrigeration—Other uses of pressure—Practical
.exercises, - ) -t

Chapter XII. ComuUsTION AND OXIDATION.

Adctivity of oxygen—Heat ‘and light from oxidation
—XKindling temperature—Products of combustion—
Preparing . oxygen and carbon dioxide—Carbon
dioxide—The Bunsen burner—Practical exercises.
Chapter XIII. ConpucTion AND RADIATION.

Transference of heat—Conduction—Radiation— -

Insulators—Absorption and reflection—Distribution
of heat—The lag in temperature—The effects of
gas and dust on radiation—Heat and living things
—Uses of radiation and - conduction—Practical
exercises, .

L —

—

N

Chapter- XIV. CoNvVECTION. . A -

Convection currents—Winds—Convection in liquids
; —Convection and frost—Practical exercises.
Chapter XV, EvAPORATION.
Conditions affecting evaporation—DBoiling—Gases
and vapors—Uses of evaporation—Practical exer-
cises.
Chapter XVI. MoIsTURE IN.THE AIR.
Variation in amount—Humidity—The hygrometer
—Forms of condensation—Cloud forms—Practical
exercises, o
Chapter XVII. CapiLLariTY -AND Osmosis. -
_Water surfaces—Absorption by capillarity—De-

.- liquescence—Shrinking _ and_ warping—Osmosis— _

Chapter XXX, CurrenT ELECTRICITY. ’
Useful electricity—The voltaic cell—Direction of
the current—Induced currents—Electroplating—
Electromagnets—Electric light and heat—Storage
batteries—Practical exercises.

- Chapter XXXI. Livinc THiNGS.

. Organic and -inorganic bodies—Cells—Growth—
Food making—Digestion—Respiration—Reproduc-
tion—Species and higher groups—Scientific names
—Distribution—Plant and animal forms—Practical
exercises, ’
Chapter XXXII, EvoLuTioN. .
O;igixg of living things—Change in nature—Organic
_~.evolution—Variation in nature—The struggle for

“Practical exercises. -
Chapter XVIII. Pressure oF THE AlIR,

- The atmosphere—Weight of the air—Function of.

. the air constituents—The barometer—Lift pumps

- and siphons—Practical exercises.

Chapter XIX. SoLuTIONS. : »
Solutes and solvents—Conditions affecting solution—
Strength  of  solutions—Crystallization—Mineral
waters—Hard water—Diffusion—Other forms of
solutions—Alloys—Solution and change of state—
Emulsions—Practical exercises. ' '

- Chapter XX, PrecipiTaTION, FILTRATION AND Dis-
TILLATION. . )
- Precipitates—Filters

and filtering—Distillation—
Practical exercises. :

- Chapter XXI. Acips, BAsEs AND SALTS.

Nature . of Acids—Bases—Formation of salts—
"+ Practical exercises.
Chapter XXII. LicHT AND. VisioN.
Radiation from luminous bodies—Reflection of
light—Refraction—Lenses—The camera—Persist-
ence of .images—Various effects of light—Phos-
phorescence—Artificial lighting—Practical exercises.

- Chapter XXIII, CoLor.

Composition of light—Absorption and reflection—
Fluorescence—Complimentary colors—The eye and
color. Practical exercises.
Chapter XXIV. Sounb. .
Vibrations in air—Echoes—Sympathetic vibrations
—Distinguishing sounds—Practical exercises.
Chapter XXV, Force aND Moving Bobiks.

Momentum and inertia—Friction—Advantages of

friction—Gravity—Egquilibrium—Practical exercises,
Chapter XXVI. LonciTubE anD TIME.
Locating points on a globe—Distances on the earth
- —Time on the earth—Time belts—The earth'’s
axis ‘and the zones—Practical exercises.
Chapter XXVII. MACHINES.
Mechanical advantage—Simple machines—The
lever and its adaptations—The inclinded plane
and its adaptations—Thy. hydraulic press—Practical
exercises,

Chapter XXVIII. MaGNETISM.

The lodestone—Poles of the magnet—The earth a

magnet—The compass—Lines of force—Practical
exercises, : )
Chapter . XXIX. Static ELECTRICITY. :

Electricity by- fricion—Two kinds of electricity— -

he electroscope—Insulators—The Leyden jar—
Lightning—Practical exercises, :

species—Plant and animal breeding—Practical ex-
ercise.

Chapter XXXIII. BACTERIA.

Nature of bacteria—Helpful and harmful species—
Toxins and ptomaines—Antitoxins—Disinfectants
and antiseptics—Practical exercises.

Chapter XXXIV, Tre FRAMEWORK oF THE Bopy.
The skeleton—Arrangement of the skeleton—
Joints—Muscles, tendons, and ligaments—Value of
exercise—Breaks, sprains, and deformities—
Practical - exercise.

Chapter XXXV. TuE GovERNOR OF THE Bopy.

Need of a governor—The brain—The spinal cord
—Involuntary action—Reflex action—Pain and the
nerves—Sleep—Practical exercises.

Chapter XXXVI. Tue NourisHMENT oF THE Boby.
The need of food—Value of- foods—The digestive
system—Structure of .the alimentary canal—Diges-
tive juices—The teeth—Practical exercises.

Chapter XXXVIL. THE TRANSPORTING SYSTEM OF

THE Bopy. : :

. The blood—Absorption—Functions of the blood—

- The. heart—Circulation of the blood—Regulation
of the blood stream—Bleeding—Praclical exercises.

Chapter XXXVIII. THE VENTILATING SYSTEM OF -

THE Bobpy, .
Rcsp.iral.ion—Organs of  breathing—Breathing—
Ventilation—The voice—Colds—Expression of the
feelings—Practical exercises. .

Chapter XXXIX. THE CovERING oF THE Bopy.
The skin—Structure of the epidermis—The dermis
—Ou!growlhs of the skin—Glands of the skin—
Functions of the perspiration—Care of the skin—
Practical exercises. B

Chép!cr XL. THE EXCRETION oF WASTE FROM THE
oDY. ' -

Need for excretion—The _kidneys—Conditions
affecting  excretion—Practical “exercises.

Chapter XLL THE SreciaL SENsEs. .

Function of sensations—The special senses—The
end organs of special ‘sense—Sight and hearing—

. Practical exercises.

- Chapter XLII. Tue Errect oF DRucs oN THE Bopy.

Drugs—Use of drugs—Tea, coffee and other
beverages—Tobacco—Alcohol—Patent medicines.

~~ existence—The™ Mittation™""TFheory==FElementary~-:—~- -~




'/p»—*:._l - - - ' B N
- Willard N. Glute & Gompang , '
Hublishers and Booksellers ) 'A‘*\ :
* Inliet, IIL -—""\\ ‘
Y |
P i

Rev. J.A.Nieuwlend,
~ Totre Dame,

Indiana.




ey = RS T A
o of e sl cféM«_Al A Lok %vﬂk/uj N,
Jv Tlh ame M fareahe, M«/( o Ao /‘7»@._,.

At e WAL o fov s riirhn A




"
“

e

" After 10 days, ’return to
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