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baffle it, stagger it, or whai, o accomplish the
best results without back pressurce: A, Any
form of extmust chamber in which the foree of

the exhaust is divided and gradually expanded :
What is the scien-;

will deaden the sound. &
titie reason for the neise at the end of an ex
hunse pipe of a gaseline engine? A. The noise
of an exhaust is caused by its impact against
the outer 9. Is there anything
radiating s=urfuce by having pmgseils
misoling engine cylinders? A, Anyihing 1hal
expuids the an' siwrface contae: with the ¢y lin
der is a gain to air cosled eylinders,  The ribs
accomplish the desired extension of aiv-cooling
surface.

(9450) W. A. K. asks:
for instrnction would you
who understands only e
trical xcience and wishes te
in the art? A The books the
study ol electricity depend entirely npon how
wauld

What books
recomnienid to one

rudinian -

regquived  for

you would study. If yeu

vdncated e'ectrical engineer go o Colunbia
Tniversi‘y and take the course.  If that is|
itupossible, you may Le able to lake a cor-j
rexsponidenios course wt osome of the correspond-
ence schools.  (The International Schoels, at

large and can fur-

it 3ou are

Seranton, Penn.,, are very
nish  you a good opporiunily
teresiued to do good work.)

sible Dby study by onpesel{ Lo become an elec-
{rician.  Contact with machinery, instruwments,
and wen doing the actual work are ncees=ary.
There is so much which is not in any beok
which must be known.  You say you wish to
sperlect yoursel in the art.” 1 thas lass its

sl meaning that you wish =hinply to learn ;
how to do electrical werk, the bLesy way to
leain thal i to obtain a position in an elec-

(rical shop and learn the art ef making the
apparaius: or in a censtructien company and

I: 1 arl owl ins=tniling 1 pei, 1he line,
vl o i al o slafion amd oearn s o npesae
i There are wany Jnes ol learning 1o
whieh sonl sl i oo, ERIRP IS TEYRN PR 137 i
s, and e Lot oo da nat
LICSI TR Lt iFow i aan

winh 1o learn s elrerrical 2]
R Deggine wizn heeks and e with
Wil hioe w dechbers dlioazt oyl
i otemelwers Y gl srarl o owlil tRayape e
Filvmenlary Tessons ]\r‘]r‘v Fooun i
Slhawhins and Walli=" Poonawe.” price RIS
t next < Devnstno Flectrie s
el ey 7 e A boamd o s aihier ok
Pl wilh U oncker™s i I1inz, 8
sl priee SGWE alter s miplit
Teanssnis<ian of poaeer, eleetrie rnilaavs, el
Thoere e bookes enoole fe it Ter ooty yoars

O siney Tovo the wan studien:zly inelived.
(AR L L Mell says: Can yon tell

me whire 1oean ood 3 deseriprien of e ap

puatiniess sl L Telsn fwe OIS S S S|

which le was experi-
I Iielisve he called
If there o any

{enusion currents with
meniing a few years ago?

his machine an “oseillatee”
Strernevrxs  deeribing  these  cxperimels
please let me know the nmwmbers. Al \We have
published a descriptien eof thir high frequency
coit in ouwr Nrprenenairst Ne. 1087, which are
will send for ten cents.  The Uniled States
Blectvical Supply Company, Mt. Vernon, N. Y,
wmake (he apparatus, botlhy for generaling the
clectricity aud for the experiments, fur-
nishing o complete outfic which can be relied

s

upon to do the work. These outfits arve very
highly speken ef. f
(9452) 0. II. says: Will you kindly

Infoom me what is the best pretectien against
lightning for ilelephones, viz, @
ringer, coil, and building? Weuld you advise

“dend ends” or ground conuneciien when the
‘phone is disconnected {rom the mala wire?
[s (he (dehtning arvees<tepr now in use abwolare

protection? A, Lighining arresters, which will
he  furnished by the telephone company, are
the best protection for f{elephones from light-

ning. There can be no such {ling as absolute
profection™  from  lightning. Reasonable pro-
teition is #11 that can be had. 'The usual
lightning twerester works through o grounded ;

to the carth. We know of nothing bet-
Comparatively few instruments are new

wire
ter.

burned out by lightning.

(94531 H. AL says:  You will very
greally eblige me Iy kindly sn=wering the
faliowing questions  conceining  “ilie MTesla
Thomson Tligh IFreqitarey  Ceoil™ as desevibed
in ScmNTIrIe  Adurioas  Strernsanxt o Noo
T087: 1. Shonld wire known as magnet wire
be used on the primary? on i secondary
AL U s betfer te use coveverdd or magnet wirve |
as it is commonty called, in winding all indu«-I
tion coils, even when insulated with oil. 2.
Vihat kind of iusalation should e seeoudary

of the Ligh fension trans. have: Wil single ' L odier alene i Trusiworths, as e
colionn covered do? Al THel (requency 115[ predicts  enly those =ire=ses whitlt Do
are ordinarily insolated with cil. Double cet- ynge 4 al conditions and i T

is te Dbe prferved te single
covered wire swhen diveevees of peten
tinl  are (o nradue e, 2 TTew rmany
pontids of wire are required for each coil of
wire on the hich tension “ansformers?
TMMow many pounds will be oquived for che
seconfary  of  the high  feagueney  ceil? AL
We have nol the weight of wire al hand fer
the coils yen ivend te make, 1i is jmore con-
mon (¢ specify the nnmber of turns of wire
You can transform turns to pounds apprexi
aielely by caleulating the lengih of one
in (the middle Inyers of the coil and mnltiply
ing by fhe lolal namber of Linns. .\ fable
copper wire will give you the number of feet

ton covered wirc

L an

Le

For

enined in g
: ribs on

of elec-.
pertect himself -

become an:

de-:
1t is huwediy pos-|

e -

te prufeel the!

turm;

per pound fer any size of wue. 1. Will the
increase in length of spark warrant an olf in-
sulation? A, It is not probab.e thai che coil
wilse stand the strain oxecept by oil In-ulaiion
Igven then (he insulation wmay be punclure
Cirequently, Liutoas soon as (he oil i
again the insulatien is restored.

closes
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Tue PLaseysry Sysiea. A Siudy of 1is
Structure and Growth. By Frank
Bursley Taylor. Fort Wayne, indi-
ana: Frank Bursley ‘"axlor; London:
C. D. Cazenove & Son, Lk 12mo.;
pp. 278; illustrated. MPrice $1.50.

Qur auiiwr st ehat’lenwes Newion’s iheory
of the moon’s »tabi:iiy, on the = onnd that, it
correct, it should serve as a basls Loy gener
zation, and sheuld yield a lsw Yov the slabii-

City of inner satellites. 'I'ifs it has lailed to

fde.  The author then avances a new  theory

of stability which, he cluims, does yield such

a general law.  The application of his vheory

acceunts for the origin or the he

separation of the planets inlo {wo groups with

'the asterokls between, tiie positien of the su-

s erolde

perior planets next ouiside of the oxterelds,
ixm\ grcater masses of {he superior planets,
tand the origin of SNstwia'= rings.  The new

leads to itcresiing
; tions of variiis other 1aets and
sucly as the retrogradde  sacellice
Tlranus and Neptune, lhe incli
moon’s plane te the carth’s eguator,
Sveniwars Pospenany, By B\ Waugh,
Professor of Hortienitnre and Land-
scape Gardening, Massachusetts Ag-

Iypotiesis a expelana-

<)

rhenonwena,
systews of
iunn of the
ole,

ylers treat of shrinkage and prossuee jo'nts,
!

ricultural College. New  York:
! Orange Judd Company, 1903. 8vo.;
pp. 300. Price, $1.
Tie stndy ol cla=alention el Lendid il
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preslitic adevelopment. Uref, Waengrin in his
rw DBock oo e sl PAREE IR DT
"for Il seelen atic Staldy and ok Vi
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wesligatary ol fiilds - .00 Kl ook dreatsl
sy srewely o ol the actieads ol deseribinge
iruite, of the perplesing L af e
Poure, nll o rhe preaetics fleniioe el
Tl o) varriviies, anmd of ol Seline el wsien
vitie Ll v Atuady of all kit ol Traine
Tl Treak will Lo Leoactd pnit enin e helpbal

ARTTHE P Poo lenln e giinan
tien ] aell i s i
e e v
s we]l as ol nee
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anil
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kevping of vasd catalogies of AULIC 5L
ity flee vl iae Sonfeee. f RN ETRTE:

DAMPISCHNELLBAYNZL ¢ fiir 120 km. mitt-

lere stiindliche Geschwindigkeit (150
Km.-Zt., maximal). Von Dr. Ing.
Heinrich Alehlis. Mit 10 Tafeln in
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ES oN Erkerire RAinway
: AND PRELIMINARY [ENGINEERING.
‘ W. C. Gotshall, M. Am. Soc. C. E. and
b

|

whin Zweite Auflage.
Verliag von Georg Siemens,

Nort
i

Am. Inst. E. E. New York: McGraw
Publishing Company, 1903. 8vo.; pDp.
252. Price, $2.
This beek is the eutceme of a series of lec-
tures which were given by the awthor at Le-
shigh University.

speed interurban railways, taking up ilwe sub
jecet at the preliminary office investigation ef
the probable earnings and expenses, aud ¢nrey-
ing it through track location and congirue: on

iup te the completien aund operation of the
Cread. MWetailed stalements of coxts ef epera-
ction and  their  computacion  rtor  different

schedules are given, and the econonics of such |
re-1

Ituill data

aee given,

Maviixe Desicy., By Willilam Ledyard
Catheart, Adjunct Professor of 3le-
chanical Engineering, Columbia Uni-
versily., New York: D. Van Nos-
trand Company, 1903. 8vo.; pp. 285.
Price $3.

projects is 1horouchly discussed.
garcling train resistance

This book, which foirs Part I. ef the er-
plets work, is deyoled envirely ta Litds
of Iastenings used in mmachinery.  The kook
is practieal in Lreatment, but the leare i
"side of the subject is also fally  given oy

completeness” ~ni enly, since th
has already heen (xhansiively covers
by able writers. ol ~eieni e nunlyss
ithe recerds eof wnractice mre
cess in the design of jusecline i

o |

oSNt e

1
i
i
i
i

-

load, the rough hmadling, er i

. dents whieh the i ray ¢, and when
moeting  whicl, it shoeld net Practical
errr show anly the proportions wiich  con-
strnetors lave 2iven In shecifie coos of tre .

and sorvice. and empirical formulm fonnded
upoe rhent may net givi the «h-ied results, af
the hilieronl limitatiens of fieae fornnle G

execedtled. The preblem of dezien T one whose

“many  elements vary continvally noonn ;
Comlnprpet e IS TR BT RN ST R E R T M URTURNE = R IE
tion, theoretical snalvels, precedent amd (he

Prips nod judziment of the Josioner are veguired
The work has been prepared with the 9 opeea

tion of many prominent cngineers. Its chap-

ECONOMICH |
By -

It freats exclusively of hugh-;
Prhe work may be commmnended (o thosxe whe arve

Ddde of the!

Cinterested in womething more

i

serow  Iastenings, riveted jo'nis. and  Lerod
aind pin joints,  All forundaz and {lgures nec-

for an adegquate {reascnt of Lhe sub
well < a considerable number  of
strafions,  dingimms, and  tables, add fo
the valne of the book as a work of reference
Jor practical engineers,

or,
il

HES

METALLURGICAL ANALYSIS AND ASSAYING.
By W. A. Macleod, B.A., B.Sc., and
Charles Walker, F.C.S. London:
C'harles Grifin & Co., Ltd.; Phila-
delphia: J. P. Lippincoit Company,
1903,  8vo.; wsp. 318. Price, $4.

The pre ent volune is intended to 1uect the
of

schools

drsirys el o vl

of Anglo-Colonial
el wonile s
iy intended as a textbook for pecificd cotirs
o, s(ill the present vohinne appears
excellint one. ‘Lypographically the
work is perfuct, and the diagrams are very
clear. It i 2 book whichh we can  recow
mend Lo those who wish to stndy clicmistry by

et yos,

eI <

is g
(e be

Ramway LecrspaTtion 1IN 1 UNio)
Srares. By Balihazar Henry Meye,
Ph.D. New York: The Macmillan
Company, 1363, {6mo.; pp. 329.
Price, $1.25.

The aim of this volunie is to present a cen-
densad of the private snd public laws

which govern railwa in the tunited States,
and ef apartan. weisions relafing e
suale  commercs, The  statements and  com

vicnls are based upon actual analy=is, and, in

a large part, upon aralyviieal tables of char-
fers and Jews concicd in e va dous Niates,
These (ahles pres-nt se muany tvpowrpn

JUGeultices, it nol t(honght exnedient
publish thei i
siittites  of Commerce in the  Uuiversity o
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Rapluw axn Rapto-Aorive Eroany s,
Popular Account Treated Experi-
menially., By Toeonarda A, Levy and
Herbert G Wil Tllustrated. Lon-
don: Pereival i i & Co., 1401,
12mo.; pp. 105. Price, 25 cents.

Messrs. Levy and Willis in this lseek

Lave

endeavered to give a popular and wirhal a
scientifically accenrate account ef radium. "The
book imay be said te svowmplizh ity purpese,
and te de credit te It+ authwors. It is likely .
to be of interest te the man in the street.

Although a cempilation in ity way ef the writ-’

ings of Curie, Ramsay, 1tu'herford, Elster, and
Geitel, the beok mnewvertheless presenls a cer-
tain originality ef (reatw.ent. In our epinien

thin the sensa-

tienal side of radic sctive subsiauces,
Tie Wisow's Mite axp Oruxe PSYCHO-
1061caL Purzxovexa. By Dr. 1 K.

Funk
12mo.;

Funk. New York and London:
& Wagnalls Company, 1904.
pp. 538. Price, $2.
If anyone expects to ined in T,
indeed, any:hing at all that has net hiitherlo
been Kkuowrn  abeut spiritsalism. he will be
sadly disappointed. W'at Dr. 'unic has done
is to present an fmpartial acoonnt ef certain

spiritualistic experiences of Liy, whicl) invelved

the finding ot ihe JJewish cein, «ulled the
Swidons mites” thiesie™ the soalit of Ilenry :
Wil Deechor, Dro Tunk’s ddiselostires are no
more reinsrkasle fhan (hase ol hundreds of
At Ty et boeer=, aese e oo ol e
T al = Willtae ¢ Almal Ions
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count

of the work o men. Wl
ity Be one's opinion of  the value of
Irunk's inouiry. one cnruct b e Prnjeres el
o s caruestness and s fnirness.
stz Nt o0 el WRIECSELOT RN, 1,
Jahrang, 1904, Mii feflweiser Benut-
wung amilichen Malerials.  Herwns-
geochen von B, \Weyer, Kapitinicut-
nant a. D. Miinchen: J. F. Leh-
mann’s Verlag, 1444, Pp. 341,
Capt.  Wuowe'- handbeslk  enntainae
ettty e e the ranne intoriracion #s -
oar's veline, Woe e Tl IR TR TP

relference Tnok< more or

since their publicalion,

hig
ever

Foss freanenfly
aud lhave found

]

T, -

Sl

A

unk's
beek a scicutific exposition ef wpiritualisin, or,'

LT Y

theru in every rvespect trustworthy and accu-
vate. Indeed, 1n some ways his little velumes

centain  irdonmution not  clsewhere 1o be
found,  Norably is this (e of the genvral
data periaming (o Russia’s Baliie fleet, now
in corse of construction, to be found in last

Tas events of il
raturally  affected Russnr's
to a marked Ciapt. Werer
sl Tisted even those vessels of the Russian
mavy  which  have been  destroyed: bul has
clearly indicated theiv less, in order thal no
reader yiay be misled. It has Leen impessible
to note shaifar fosses in the Japanese uavy,
Breenuse ne oflicial reporis can be wblainedl of
ihe damage sustained.

b year’s book.
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INDEX OF INVENTIONS
For which Letters Patent of the

United States were Issued
for the Week Ending
August 23, 1904

AND EACH BEARING THAT DATE

[See note at end of list about copies of these patents.)
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