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off, se that from the mest ecenemical peints
of cut-eff, which for an erdinary engine may
Le frem 15 te 30 per cent ef the streke, a sav-
ing ef frem 25 te 50 per cent ef the pewer
value ef the steam may be made.

(9333) A. C. A. writes: In regard to
nete 9316, A. I'. S., page 164, I think a reasen
why lightning is se seldem seen in winter is
because the cendensatien is never se rapid as
in summer. Ilis ewn ebservatien shews that;
the harder the shewer, the greater display ef:
lightning. New te my mind the electricity is
preduced in the cleud in the same wmanner as
the rain-drep, by cehesien of electrical par-
ticles in the warm air that was carried up
inte the celder upper air, where the condensa--
tien takes place. New, if the rain- drop was
fermed by cohesion ef water particles until 1t|

becemes hcavy eneugh te fall by grav1tat1.ni
te the earth, why net the ether? There is'
rain witheut lightning, but never lightning

without rain, thus showing that lightning is-
the result of rapid cendensatien, and rain net:
the result of lightning, as if the eleectric dis-
charge started frem the tep ef the cleud at
the same time as a drep ef water, it weuld
reach the earth first, as it travels faster. The
greatest display ef lightning I have ever seen
was in June, 1889, when nearly ten inches ef':
rain fell frem 1.40 te 2.20 P. M., ferty minutes. ;
This was a local shewer, did net rain ever
twe miles away frem my peint ef eb-
servatien in any directien, and I think I was
in the center eof it. There was ne wind. The
cleud did net meve away, but just rained dewn
until there was enly a haze left. ISven this
remained full five heurs after the rain ceased.
This cloud ceuld net have been electrified by
induction frem any ether, fer there was nene

ether; clear sky all abeut. I ebserved the
cleud at 11.30 A. M. directly everhead, and at
1230 I>. M. it had got equite black and was

larger than when first neticed. At 1 e'cleck
my man and I went te werk in a field, half
a mile frem heuse. I teld the man we were
geing te get wet frem that cleue overhead, and
we did. There were abeut twenty flashes ef
lightning lLefere any rain reached the greund,,
and they were clese, not ever ten secends
apart. When the rain began we started fer
shelter, but lest all sense eof directien, as the:
rain was se thick we ceuld net see, and but
fer the lightning flashes it weuld have leen
dark as night, but the flashes were almest
centinueus. The rain fell straight dewn, ne!
wind te drive it. I de net take any steck in:
the idea ef electric generatien by frictien be-'!
tween twe cleuds, ner by frictien Dbetween
cleud and air currents, because the cleuds de
net rub each ether, any mere than the exhaust|
steam frem ene lecemetive rubs with that ef
anether ; they mingle and beceme ene, the in-
stant the twe engines are side by side. The
cleud gces with the current ef air; is net
steered like a ship, in seme ether directien.
I have never seen any ene whe held the same
idea as myself in regard te the fermatien ef
the electricity in the cleuds, and I have asked
many. Alse have asked peeple te tell me
as nearly as they ceuld the size of a streak
of lightning. I saw ene strike a stump at
least 30 inches in diameter, and the Dbright
streak was Dreader than the stump. I was
abeut 100 feet away, and leeking at the stump
at the time. Anether time I saw ene hit a
barn a mile away, and the streak was as
bread as a chimney en the heuse Dbeside the
barn, and the ,chimney was 26 inches wide.
I cenld see the streak and chimney beth at
the same time; the barn shewed fire in half a
minute. I saw ene streak hit my weed pile,
and it leeked as large as a %4-inch red, and
snapped like a gun cap, while there was a big
crash en the eppesite side ef the heuse frem
me half a secend later. This was a sliver
frem the main discharge, as I have frequently
seen a flash divide inte several small enes, and
ene when net ever 100 feet frem the greund,
and the parts went away herizentally, while
the main wedy was vertical. 1 have always
watched the lightning whenever I ceuld, and
have seen seme equeer antics ef it. A. The
theery of eur esteemed cerrespendent dees net
reach te the peint ef explaining the erigin ef
the electricity of the atmesphere. It begins
with electricity already present in the atmos-
phere. There is ne difficulty in acceunting fer
the rise eof intensity ef electrificatien in the
thunder sterm. The fact that the air is al-
ways in fair and stermy weather alike charged
with electricity is mere difficult te acceunt fer.
We cannet fellew him in the measure oI the
diameter of a flash ef lightning. ™The great
enlargement ef a bright line ef light in cem-
parisen with its real size by irradiatien pre-
vents the testimeny ef the eye frem having
much value in the case. The acceunt ef the
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cleudburst, as such heavy shewers are cem-
menly but erreneeusly called, is very interest-
ing. :

(9334) W. A. H. and others ask:
Please tell me the difference between nen-

lumineus radium and radium (lumineus). I
refer te the article in yeur paper ef January
2, namely: ‘“A Ileme-Made Spinthariscepe.”
Alse. hew can purple stains he remeved fron|
type-keys? A. Nen-lumineus radium is radium;
of se lew a petency er purity as te give ne |
light ef itself, which can DLe perceived even
after leng effert in the deepest darkness. Wirn .
a mixture of such radium and pulverized wille»}
mite is examined in the dark, it is feund te,
be lumineus. 'The willemite is caused te glew
by the radium, which does not of itself glow.
This is what is meant Ly the heme-made sphin-

i quent velumes.

! handbeek was written

Prices queted en chemicals a few
weeks age cannet be relied upen new, since
these substances are rising very rapidly in
market value. DPurple stains can be remeved
frem type-keys with alcehel if the stains are.
aniline.

thariscepe.

NEW BOOKS, ETC.

CASSELL'S PePULAR SCIENCE. Vol. L.
Edited by Alexander S. Galt. Illus-:
trated. London, Paris, New York,

and Melbourne. 1903. Square 8vo.

The beek which lies befere us cemprises a
series eof articles well illustrated, and fer the
mest part excellently written, deseribing in
simple, terse language the scientific causes eof!
the phenemena which play an impertant part in ;
eur daijly lives. “Hew the Camera Werks,” -
“Meteers,” ‘“"I'he Wizard Blectricity,” ‘“A Piece
of Spenge,” “Hew and Why a Stene Ialls,”
. “Time Teld by the Sun,” “What is Radium?”’
are a few of the mere suggestive titles of these
articles. Since this is but the first velume, it
is hardly fair te call attentien te several tepics
which, in eur epinien, sheuld have been dis-
cussed, since they may find a place in subse-
Ameng these tepics we may,

hewever, be permitted te suggest these eof
“Bessemer Steel,” ‘“Aerial Navigatien,” ‘“‘the
Telephene,” and the *‘Steam Engine.” The sub-

jects which are treated in this velume, hewever,
cever a very wide range. They include:
astrenemy, natural histery, chemistry, eleetri-’
city, anatemy, and geelegy. liach article, se far :
as we have leen able te judge, gives a very
cemprehensive view ef the particular subject
which it discusses. The beek shews what can
e dene in the way ef treating science pepularly
and yet accurately.

GENERAL ZeeLecy. Practical; Systematic_
and Comparative. Bemg a Rewsmn
and Rearrangement of Orton’s Com-
parative Zoology. New York: Am-:
erican Book Company. N. D. 12mo.!
Pp. 512. Price $1.80.

The present textbeek is suited te the needs
of the general student, whe wishes te learn'!
the principal facts and theeries of zeelegy, and
thus te ebtain a fairly cemprehensive idea ef
the science. Te this end it has seemed de-|
sirable te arrange a ceurse ef study, se that,
the student wmay gain by persenal ebservatien
a cencrete knewledge ef the structure and!
activities ef animals and by se deing aceuire
seme familiarity with the wethed ef zulogi-'
cal investigatien, se that he may alse ebtain a
knewledge ef the relatienships ef animals as
expressed in an accepted scheme eof classifica-
tien. The laberatery exercises are well gr-
ranged, and the beek is illustratea by 379
engravings, many ef which are frem life. We"
nete particularly an excellent phetegraph ef a;
beaver at werk. !

DIAGRAMMES ET SURFACES THERMODYNAM-'
1Ques. Par J. W. Gibbs. Traduction |
de M. G. Roy, Chef des Travaux de‘

Physique a I'Université de Dijon.|
Avec une introduction de M. B.
Brunhes, Professor a I’Université;
de Clermont. Série Physico-Mathe-
matique Scientia. Paris: C. Naud,'
éditeur. 1903. Pp. 100.

The influence exercised en contenporane-’

eus chemistry by the ideas of Pref. Gibbs has!
censtantly increased ; and yet, even in its erigi-
nal English ferm, his werk en therme-dynamics
remains cemparatively inaccessible. The men-
egraph Dbefere, us is a French translatien:
of twe treatises en the geemetrical representa-
tien ef therme-dynamic phenemena by means,
of diagrams and surfaces. The ideas of DIref.
Gibbs have inspired many an interesting ex-
periment fer detecting the reactiens which ec-
cur in thermic meters, by means ef diagrams
ether than the exact figures ef Clapenyren.
The present werk will deubtless find in France,
fully as welceme a receptien as the orgginal:
met with in English-speaking ceuntries.

TABLEs AND OTHER DATA FeR ENGINEERS
AND BUsINESS MEN. Compiled by F.
E. Ferris, D.S. Nashville, Tenn.:
University Press. 24mo. Pp. 152.
Price 50 cents.
An excellent little pecketbeok adapted fer’
the vest pecket. The tables are unusually well
selected.

AMERICAN HanNp Boekx oF THE BREWING,
MALTING, AND AUXILIARY TRADES. A
Book of Ready Reference for Persons:
Connected with the Brewing, Malting,
and Auxiliary Trades. Together with -
Tables, Formulas, Calculations, Bib--
liography, and Dictionary of Techni-
cal Terms. By Robert Wahl, Ph.D.,,
and Max Henius, Ph.D. Second Edi-
tion. Chicago: W. C. Keener & Co.
1902. 16mo. Pp. 1,266. Price $10.

If ever a reference beek represented eriginal
werk, this dees. Its editers had ne precedent
whatever te guide them. ™Te be sure, there are
bheeks en bettem fermentatien brewing as prac-
tised en the centinenf ef Tourepe ; but these are
in German. There are beeks en tep fermen--
tatien brewing as practised in Great Britain.

But even if all these heeks were available te-

the American lrewer, they would net fulfill-

his requirements, fer the reasen that he em--
pleys neither of the twe systems mentiened,
execlusively. The American brewing industry is a -
thing apart. It was for the purpese ef ful-
filling American reanirements that the pr‘esent‘
Frem an examinatien:

' est te these fer whem

i frem 1882,

. The auther justly says that since the publi-

. and cable

" perfectien.

of its contents we are cenvinced that the work
is all that its authers desired it to be. They
have been decidedly successful in preparing a
beek eof ready reference which the Dbrewing,
malting, and auxiliary trades will. find useful.

MANUAL oF ScREW CUTTING. By William
Simpson. Wollaston, Mass.: Pub-
lished by the Author. 18mo. Pp.
72. Price 40 cents.

This little manual deals with screws, serew !
cutting, and other mechanical powers. Iti
will prove useful te all mechanies.

; GRaPHIC SrtaTics. With Applications to|
Trusses, Beams, and Arches. By'
Jerome Sondericker, B.S., C.E. New|
York: John Wiley & Sons. 1903.;
8vo. Pp. 137, three folding plates.
Price $2.

This beek is the eutgrewth ef an extended
experience in teaching graphic statiecs at the
Massachusetts Institute ef Technelegy. While
it deals specifically with preblems enceuntered
in building censtructien, it sheuld Dbe feund
serviceable te engineers and engineering stud-':
ents generally. As a preparatien the reader.
sheuld have a knewledge ef statics and the;
strength ef materials, including beam stresses:
and deflectiens, as these subjects are cemmen-
ly presented. The whele matter eof graphic;
statics is a mest impertant ene in view eof eur:
medern system eof building censtructien, and .
the beek befere us is a mest thereugh and ex-i
cellent treatise en the subject. '

i
i

Water SuppLy. A Student’s Handbook i
on the Conditions Governing the Se-
lection of Sources and the Distribu-.
tion of Water. By Reginald E. Mid-;
dleton. London: Charles Griffen &
Co., Ltd. Philadelphia: J. B. Lip-.
pincott Company. 1903. 8vo. Pp.'
168.

This is an excellent heek fer engineering
students, as it sets ferth in a cempact manner
the general scientific principles en which the
subject is based, and serving as an introduc-.
tien te larger and mere technical werks. Spe-:
cial preminence has, therefere, been given te
such gquestiens as the quality of the water, the
interpretatien ef analyses, the stability ef:
masenry dams, flew ef water threugh the pipes,
and the general applicatien ef mathematies
te the subject. 'The beek will preve ef inter-
it was written, even
theugh seme eof the practice may be at vari-
ance with that ef eur ewn ceuntry. ™The ferm-
ulas and diagrams are particularly te be cem-
mended.

THE Sucar CaNeE 1IN Egyer.
Tiemann. Altrincham,
chester, England:
Sugar Journal. 1903.
16 plates. Price $2.

The British eccupatien ef Egypt, which dates
tas Dbeen fellowed by remarkable
pregress, as the wenderful develepment ef the:
agricultural interests bear witness. While the:
technical and mechanical cenditiens in the fac-
teries of the celenial sugar industry have made
great strides in pregress, the metcria prime,
the sugar cane itself, has in mest ceuntries
remained subject te the eld primitive methods:E
eof culture. The ebject ef the present werk]
is te eutline the present metheds, and te shew !
hew imprevements can be made. The Dheek "
centains seme interesting field experiments.

By Walter
near Man-
International
16mo. Pp. 75,

THE LecALIZATION oF FAuLTS IN ELECTRIC:
LicHT AND Pewer MaINs. By F.
Charles Raphael. London: The
Electrician Printing and Publishing

Company, Ltd. New York: D. Van
Nostrand Company. N. D. 8vo. Pp.
205. Price 33 net.

The subject eof the lecalizatien ef faults

in electric mains is a mest impertant ene,
and it appears te have been a rather neglected
part ef electrical engineering. Metheds are
censtantly changing, and the very latest are
described in this secend and revised editien.

catien ef the first editien, censiderable preg-
ress has been made in the art ef cable making
laying, and increased practice and.
experience have led te a nearer appreach te!
This beek sheuld be in the hands
of all practical electrical engineers.

How to Malke and Use-

ACETYLENE GAS.

It. By Cyril N. Turner. London:.
Percival Marshall & Co. N. D.:
18mo. Pp. 62. Price 20 cents.

The auther states ‘that the inventer ef the
precess was either an American, Willsen, er
Henri Meissan, the celebrated French chemist.
We have never heard Mr. Willsen’s eclaim te
the inventien disputed. He certainly has;
everything very tangible in the patent line.:
This little beek will preve ef interest te ama-:
teurs.

"GENERAL DATA oN THeMSON RECeRDING

WATTMETERS. Schenectady, N. Y.:
General Electric Company. 1903.
16mo: Pp. 217.

All whe are interested in selling current will i
be glad ef the present velume. It is filled withi'
tables and diagrams.

THE TECHNeLeGY eF SUGAR. By John'
Geddes MclIntosh. London: Scott,!
Greenwood & Co. New York: D.:
Van Nostrand Company. 1903. 8vo. |

Pp. 408. Price $4.50.
The British and Colenial sugar indnstry has
been en the wane. OQbselete machinery and |
methods contributed much to the decadence of
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; there is ample

It has, therefere, been the aim
to shew the mest medern meth-
in this industry. There are a
of leeks en sugar making, but
reem fer the present beek, which
deals with the classificatien ef sugar, Dbeet
sugar, cane sugar, %ugar refining, and the se-
lectien eof sugars. All whe are in any way

the industry.
of the auther
eds empleyed
large number

X " identified with the sugar industry sheuld have
I'a copy ef this beek.

THE HeME MEcHANIC. By John Wright.
New York: E. P. Dutton & Co. 1903.
8vo. Pp. 435. Price $3.50 net.

The present werk deals with carpentry,
metal werk, repairs, steam engines, and simi-
lar subjects. The practice is English, but fer
that reasen it weuld preve mere useful te Am-
erican readers. Still, hewever, it is thereugh-
ly practical, and will preve te be a very useful
beek in the amateur’s library.

A  QUARTERLY ,» ISSUE oF SMITHSONIAN
MISCELLANE®US COLLECTI®NS,

The Smithsenian Institutien has cemmenced
the publicatien ef a Quarterly Issue eof its
Miscellaneeus Cellections, ‘‘designed chiefly te
afferd a medium fer the early publicatien of
the results eof researches cenducted by the
Smithsenian Institutien and its bureaus, and
especially fer the publicatien ef reperts ef a
preliminary nature.”” The first number eof
the Quarterly Issue is a deuble ene, and cen-
tains seventeen articles, ranging in size frem
1 page te 73 pages, in additien te interesting
and timely netes on the activities ef the In-
stitutien, its cellectiens, etc.,, the whele ac-

" cempanied with fifty-six plates and numereus

text figures.

The scepe of the jeurnal is bread, the first
issue embedying articles en Mammalegy, Astre-
physics, DIaleentelegy, Archeelegy, Geelegy,
Ornithelegy, Ichthyelegy, Kthnelegy, etc., thus
cevering a censiderable range eof scientific sub-
jeets.

For which Letters Patent of the
United States were Issued
for the Week Ending
March 15, 1904,
AND EACH BEARING THAT DATE

|See note at end ef list abeut cepies of these patents.]

Adding-machine, W. H. Clark.............. 754,544
Adjustable w1ench Bordewisch & Wovries.. 754,740
Air-braking systvms audible alarm for J H

Clark ... . . 754,847
Air-heater, J. CWAterhousc. . ooen oo 754,726
Air or other gaseous bodies, LOL!]})I‘ESSOI‘ for,

C. Smgeant ........................ 754,901
Alummum sulfate, making, II. Spence...... 754,824
Ammonium mtmte making, W. Mills....... 754,668
Amusement appalatus, W. S. Reed........ 754,698

Antiseptic telephone-mouthpicce, English &

Ten Broeck 754,646

Apparel, wearing, L. S. Altheimer.... .. .. 754,734
Automobile lifting-truck, W. S. Kessler.... 754,571
: Back-rest, folding, B. B. Billmyer..... . 754,536
Bag-helder, Madden & Thompson.. 754,580
Bale or packa"e cover, I Schhchtt'r 754,811
Baling-press, T. I Ormond......... 704,493
Baling-press door-closer, E. Pavis. 754,853
Band-fastener, . Svdlmﬂir ........ . 764,714
Barrel, I E. Gage ........o.iiiiiiiiinn 754,923
Battery. See galvanic battery.

Battery tray, storage, T. A. Edison........ 754,858
Beams, securing strips of wood, etc., to iron,

S, DAVIS v it e 754,855
Bearing, ball, T. H. Duncombe....... .. 754,436
Bearing, conical roller, J. P. Cowing. . 754,751
Bedclothes-holder, H. Crocker......... 754,4.50
Bedstead attachment, A. B. Shane.... 754,615
Beet-blocking machine, A. R. Mundt.. 754,6@2
Belt-fastener, [ Jackson 754,567
Rib or faucet, C. Peck... ,

Bicycle, C. N. Stilson
Bicycle-gearing, H. I

Maynes

Bicycle-gearing, Thompson & Maynes....... 7a4 621
Binder and file for pamphlets, books, ledgers,

ete., I B. Whitney..............ovvvn 754,628
Binder, loose-leaf, J. L. Hanson..... .. 754,769
Binder, temporary, J. P. Mcntzer.... . 754,791
Bird-cage, J. A. Quelch.................. .. 754,806
Blasting charges, machine for preparing, If.

J. TraAYSSAC tvvnenineneninnonenonsnnnns 754,839
Boll-weevil catcher, S. V. Ivey......oovvnns 754,873

Bolt. See Expansion bolt.
Bolting-sieve cleaner, C. A. Shultz 764,821
Bottle- hlhnﬂf apparatus, J. Anderson. . 754,951
Bottle- ﬁllm" machine, I.. H. Parker 754,602
Bottle-stopper, non-refillable, J. G.
4 607, 754,608

Bottles, sto er for preventing reﬁllm G.

ppp ...................... 754,685
BO\\ll]]" alley, portable, I, Kary. ... 754,456
Brnke—beam, A. Lipschutz........ . 754,785
Brake-shoe, J. D. Gallagher................ 754,440
Brake-shoe and producing same, C. G. Ette 754,921
Brake-shoe holder, A. M. Pennock.......... 754,604
Branding implement, oil-burning, G. Fuller.. 754,862
. Breastpin safety-catch, J. C. Nordt........ 754,794
! RBridge and tailsiece, combination, E. Reach 754,938
Bridle-bit, H. S. Anderson................. 754,632
Broom-moistener, W. S. Reyrolds . 754,705
Buckle, A. Addmf'ton .................... 754,731
Building, etc., blocks apparatus for making,

T, BIOWEL «vnvrsvne ottt sannnianuns 754,639
Building, etc., blocks, making, J. Brower 764,640
Burglar-alarm, N. A, Iyle................. 754,470
Bushing, G. & J. Strehl.......... 754,612
Butter-separator, J. Meyrick, Jr....... 754,931
Button and tie, collar, H. L. Blais. 754,842
Cabinet, Kkitchen, C. F. Kade....... 754,570
Cable-clip, J. MCFATIANE . ot vvvveeeeneennns 754,884
Cake-trimming machine, layer, C. I'. Dietz. 754,548
: Calculating and recording machine, C. D.

Baird ...t 754,836
Calendars and similar sheets, machine for

bordering, J. IF. Ross........c.oovviinn 754,941

. Can-fluxing appamtus jI G. & llvaI : gelljlllfuss 754,702
n- makm" machine, G. & M. ®. Rehfuss

Ca 754,701, 754,940
Can tops and bottoms from formmr'-dles'
pneumatic means fer removing, J. G. &

M. @ RehfuSS ...ovirrirnrrnennsonns 754,704
Cans, machine for putting tops and bottoms
< on, J. G. & M. ehfuss.....oouvvns 754,700
Cans proparatorv to being fluxed and sol-

dered, apparatus for heating, J. G. & M. |

| 0. Rehfuss ...ivvnviiennnnnennennnns 754,703
! Car-brake, H. E. & M. L. Brown.. . 754,419
Car-brake, emergency, S. A. DuvallI P 754,551
ar-hrake-operatin mvchanism, J. L. Pea-
c cock . D e g ................... 754,603
Car brake. 1mssnn,m>r M Toltz . 754,829
Car-coupling, W. k. Richards. . 754,706
Car-counling attachment, railway, W. Thorn-
burgh . 764,942
Car dischar

Hulett 754,89

Car, dump, 0. W. Meissner. 754,475

(Continued on page 260)
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