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means of compressed air acting upon the sur-
tace of the water in the tank. 'The three fol-
lowing experiments are supposed to be tried,
so that at the beginning of each surrounding
conditions are precisely alike, viz, pressure,
temperature, quantity of heat or heat energy
in the boiler, quantity of water delivered, etc.
No heat is to be added to nor taken away from
the boiler except as mentioned; the air .com-
pressor is to be run by some entirely separate
source of energy, as a water power, The loss
of heat by radiation is to he ignored. A cubic
foot of feed water is to be delivered into the
steam space or above the water line, and in tne
form of a jet or spray, in order to condense as
much steam as possible. In this case the feed
water absorbs the heat of the condensing steam.
The temperature and pressure would change,
but not a particle of heat or heat energy would
be lost or used in any sense of the word.
is a source of energy solely on account of its
position in the boiler, and under the conditions
of the experiment the only possible loss or
escape for the heat is by radiation, and this we
are to ignore.
after the experiment, precisely the same amount
of heat energy that we had before the experi-

ment began; in other words, we have the same ;

amount of available energy. In a water power,
in order to derive energy therefrom, the water

must be allowed to pass through the wheel into ;

the tail race, and in this position the water is
absolutely void of energy in so far as the water
power is concerned. The boiler is the pond, so
to speak, for heat, and the tail race must be
some place outside of the boiler; for we could
no more have the tail race inside of the bhoiler
than we could have the tail race of a water
power in the pond itself. The amount of energy
that must he expended in order to force a cubic
foot of feed water into a boiler against a pres-

sure of 100 pounds per square inch is about|

144 X 100 X 1 = 14,400 foot pounds.
amount of feed water is to be delivered to the
boiler, but this time it is to enter below the
water line. It is clear that the final results
would be the same as described above. In this
case the water is to be delivered through an
injector which is to be in operation on its own;
account, and the delivery pipe frem the tank is|
to be the suction pipe of the injector. Now,!
the injector, according to all the best authori-
ties, returns all the heat used with the feea
back to the boiler, and it is a fact that cannot :
| ScieNTIFIC AMERICAN. There is little question
that the time will come when solar heat wil
be utilized to a much larger extent than has:
ever heen done in the tentative experiments
which have shown the possibilities of the sub-
The author has conducted a number of
experiments on solar heat, and in the present i
-treatise he endeavors to trace the history of
attempts and successes in the utilization of
solar heat.

perature, availakle energy, etc.,
words, the injector has used neither } -t nor
heat energy. Thke mere fact that the steam in
passing through the injector is condensed cuts
no figure, or no more than in the first case. It,
is heat and not steam that is a source of energy,'
and the fact that it remains in the boiler will
prove to anyone in his right mind that it is
not used in any sense of the word in any of the
above cases. In the latter case no energy is
required to run the air compressor, since at-
mospheric pressure is sufficient, if allowed to:
press upon the surface of the water in the tank.
It plainly follows from the above that since
the injector uses no heat, it is not an instru-
ment in which heat is used as a source of

energy; or in other words, the steam or heatI
passing through an injector furnishes no energy !

whatever. In this case there is work done,
and none of the medium supposed to be the;
source of energy is used or lost. Were a per-
petual motion possible, it would do the same
thing. Why is it that since the injector uses
neither heat, heat units, nor heat energy, and
therefore cannot assist the air compressor,
there is siulch difference in the amount of energy
required to force a cubic foot of water into the
boiler in the above cases? A. We find no
difference in the amount of work or energy to
force a cubic foot of water into a boiler under
pressure, whether it is done by the boiler
through an injector, or by some outside power.
Heat is a potential form of energy, and its con-
servation in this case is of two methods of
utilizing it. By the injector the boiler fur-
nishes the total amount of heat energy to raise
the cubic foot of water to the bhoiler tempera-

Heat |

We therefore have in the boiler, .

The same |
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are precisely *
the same as in experiments 1 and 2; in other -
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DISEASES OF A GASOLENE AUTOMOBILE AND
How 1o CurRE THEM. By A. L. Dyke
and G. P. Dorris. St. Louis: A, L.I
Dyke Automobile Supply Company.|
1903. 12mo. Pp. 232. Price $1.50.

This is the most practical book we have
seen on this subject It will save time, temper, |
and money. Theory does not enter into the:
present volume, but the information conveyed
is of just such a nature as will prove of value |
'to a man who owns or repairs a machine, A
thorough knowledge of its contents would re-
sult in far fewer strandings by the roadside.
It would not e a bad idea to carry a copy of
this book in the tool box. The diagrams are|
particularly clear. Tires, transmission gear,
and batteries also come in for a fair share of
attention. Automobilists will read this book
with pleasure.

THE NEW INTERNATIONAL ENCYCLOPA-
p1A. Edited Dby Daniel Coit Gilman,
LL.D.,, Harry Thurston Peck, Ph.D.,
L.H.D.,, and Frank Moore Colby, M.A.
New York: Dodd, Mead & Co. 1903.
Vol. xi. 4to.
The present volume includes *“Larrey to-

Maximianus IL” The quality of the werk is

very sustained—rather a difficult thing to doI

in a book of this kind. The same admirable :
treatment of scientific matters is continued.

i Many of .the articles are very interesting.

Thus we find under ‘“Leitmotiv’’ that it applies -
to the musical phrases which constitute the

basic material out of which Wagner constructed
his music-dramas. Then follow musical ex-

|amples and references to literature. Under

“Libraries” we find an able discussion of the

history of libraries, types of libraries; then

buildings, reading rooms, book shelves, furni-
ture and fittings, library administration, are
‘taken up. This is followed by classification,

library schools, library associations and clubs,
a bibliography, and an excellent table of library,
statistics. Our own C(Congressional Library .
ranks fifth. It is by its thoroughness that

SorLar Hrar. Its Practical Applications.i
By Charles Henry Pope, A.B. Bos-

ton: Published by the author. 1903.
16mo. Pp. 160. Price $1.
Many illustrations are reprinted from the

BuILBING Str-npixiexnexecr, By T. Clark.
New Yoaras: The  Macmillan Com-
pany. 1903. 8vo. Pp. 306. Price $3.

This is not a treatise on architectural art
or the science of construction, but a simple
exposition of the ordinary practice of building'l
1in this country, with suggestions for supervis-
ing such work efficiently. It is a book which:
we can specially recommend to the young archi-
tect, as well as to those persons not of the
profession who are occasionally called upon to.
direct building operations. It is written in}
simple language, which can be understood
by all.

TASCHENBUCH BDER KRIEGSFLOTTEN. V.
Jahrg. 1904. Herausgegeben von
Kapitan-Leutnant a. D. B. Weyer.
Miinchen: J. F. Lehmann’s Verlag.
$1.

This new volume of Capt. Weyer’s is, if
anything, better than the book which we had
the pleasure of reviewing twelve months ago.
How well it has answered the purpose for
which it was prepared is shown by the fact
that the Austrian marine almanac, at one
time the only reference book in Germany which
officers of the imperial navy had at their com-
mand, has been completely displaced. Chief

ture, and has to expend exactly the same
amount of energy to heat the cubic foot of cold
water pumped in by other means.
sertion that the air compressor uses no energy
is an error; air pressure is potential energy
in the tank, produced by the energy expended
in the air compressor.

(9314) W. J. S. asks: In G. E. Bon-

ney’s “Induction Coils,”” on page 228, it says

the secondary wire best adapted for this coil is!

No. 36 single silk-covered. BDoes this mean
Birmingham wire gasge or Brown & Sharpe? 1
ask you this to make sure that I will be right.
A. Bonney’s ‘“Induction Coils” is an English
book printed in London. There is no refer-
ence to the B. & S. wire gage in it. All sizes'
are to be understood as those of the Birming-
ham wire gage.

(9315) C. G. McC. asks: Will you
kindly give me formulas for the manufacture of
dry powder fire extinguisher, at the same time
kindly indicating what you consider the most
reliable? A.. The following formula is copied
from our Cyclopedia of Receipts, Notes, and
Queries: Common salt, 60 parts; sal-ammo-
niac 60 parts; sodium bicarbonate, 80 parts.
Sal.ammoniac, 100 parts; sodium sulphate, 60

The as-,

among the subjects that find a place in the
book may be mentioned complete lists of the
fighting ships of all nations, pictures of the
various types of ships of all nations, compari-.
sons of fighting strengths, navy budgets, the

i shipbuilding programmes of most countries, na-

val ordnance, organization of navies. Con-
stant reference to last year’s volume convinces
us that Capt. Weyer’s annual is in every way
a most accurate reference volume. We have
no doubt that this year’s work is no less pre-
cise,

INDEX OF INVENTIONS;

For which Letters Patent of the
United States were Issued
for the Week Ending
February 2, 1004,

AND EACH BEARING THAT DATE
| See note at pml of list about copies of tkese patents]

Abrading sheet holder, D. A. Swaggerty.. 751,117

Acidyl derivatives of rungalhe acid ethms

and making same, Stephen & Kaiser.. 751,216
Adding machine, . Watt..o.oooo 751,032
Advyertising wheel, J. Lynn............... 751,086 |

Aerating liquids or charging them with gas
apparatus for, W. Hucks,
Agglemerating cempeund fer agglemerat-
ing pulverulent materials, Giglio &

parts, sodium bicarbonate, 40 parts.

751,280
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Air brake, automatic, Stapleton & Ahern.. 701,021
Alarm device, electrical, B. Menkin. L THTLI0S
Albuminous compounds, making -

| lukle, A. Busch 751,428
Angle strip, i 751,279
. Ankle jeint, J. A. Mc 750,884
Apparel pad, Kraft & loung. 761,302
Automatic gage, C. R. 751,121
Automobile, E. W. Wickey..... . 751,235
Awl, sewing, T. O’Shaughnessy..ceeeec.... 751,334
Axle adjustment for automobiles, driving,

T. J. Lindsay .. . ................. 750,867
Axle, vehicle, W, T. Gaston.... . 751,278
Ball yalve and cennected par .

MeIay oottt . 751,402
Balloon pxopellmg and steering app rat 8,

E. LAVEOD +urtteiinnrennneeannenannn. 751,082
Band, baby, L. Alminana......... . 751,240
Band fastening, H. H. Beckman 5. 000
iButtery exciting compound, A. J. Mar-

schall ... ... i i 750,871
Battery plate, storage, J. Bijur... R ) 1040
Bed bottom, spring, J. Daigneault.. . 750,821
Bed, telescopic couch, W. Thompson... .... 751,222
: Bedclothing and mattress clamp, A. .

Pyle i e 751,010
oot lhmnlm: device, H. H. Heughland..... 750,856
Belt, S. In. Zenger.. ... iiiiiiiiia .. 751,132
Belt, abhdominal, A. B. Kendrick . 750,983
Belt, garment, .I. Ewald 751,272
JB[()(l( propelling means, . 751,236

Block. Nee Chock block.

Bluing device, €. R. Groff. 750,847
| Boat dvtaehmg apparatus, 3 . 751,205
Boiler, J, W. Tallman....... 750,909
| Bolt Chppel H. K. Porter........... . 751,203
Book kinder, lovse leat, G. F. Watt. . 750,922
Bookbinding, A. G. Hoelscher...... . TH1L,431
lBonl\L ase, J. Danner........... 750,823
Book holder, J. P. Pettit...... 751,408
Boring machine, F. K. Russell. 750,897
Bering teol, J. Bumiller 751,052
Bottle, M. A. Tazareff.........c.c .00 751,083
Bottle, nou-retillable, Boswell & Davis. ... .. 750,937
- Bottle support or holder, nursing, J. D.

| L 751,233
Bottles, manufacture eof, G. Bryar. .. T5),801
Brake beam H. . Buhmlp C........ TH1,0581
Brick and tile, combined, D. Wl Ander-

<) 750,789, 750,790
Brick or t1le cutting machine cleaner, W,

J. Eipp .....

| Brick truck, W.
'Budhl H. H. Pee
Breem bridle, J. B.
But ls\.t olvam and conveyor,
L. Perryman

Buggv bout spring, G. T. Wils
Butten, ®. P. Katz

Buttenhele stitching machine, E. B. Allen
Cable hanger, Villard & Cepeland........
Calculating machine, I'. C. Rinsche......
Cameras, photographlc lens for, I". Stark.

Can catcher, H. P. Hinckley 7."1(),’07::
99999@@999999@999999999@@992 Can (l«)sm(, H. F. Maranville... L TO1,318
PAPER o Uan clevator, Hopking & Fellows L 751,170
Can filling machim-, J. W, Carnochan....... 751,257
\ GA“GEg Can tops and lmlto(ns, ap.parnatéxtg for trans- 751,266
- ferring, J. G. & M. ehfuss........
© // MIGRUMETER © car bru]u',,EA C. Huaaver......... 751:112
-4 b Mesures thikness of poper, € | Car brake, J.7 L Smith 751,355
© cardbeard, sheet r Wher, ete. by © Car buffer, G. I. Starbuc 751,212
g gntus;udtli;; . o ! Car, chlvertlhl(- AH Sst vl;{' 751,126
- at. Ne, Car, dumpin, ucki. 751,437
o $6.795 \ /T}-eL S. Starrett Co., Athel, Massg | Car, gondglag’c L King...... 72%%?9
@@9@999@@@@99@@@999@@@999@9@ (‘ar loader, Stronach & Ross. s
o Car IL‘])]d((l, K. W, Rosenberg 750,896
| Car seat, C. W. H. Frederick....... . 751,277
\‘/ O K SHOI )s 4 Car smt reversible, P. G. Leistner........ 751 312
. Car ‘shoek reducing mechanism, W. C. An- 751,368
of Woed and Mctal Werkers, with- A TEWS oot ivnreerninnnneeioansnnennns y
! out steam power, eguipped with : Car starter, D. France......... .. 750,958
, 1% Car step, mrwable, F. Keilwerth .. TH0,981
BARNES’ FOOT POWER I Car stock, A. Stucki........... .. 751,436
MACHINERY . — Car, tank, k. Andersou.. . 751,()4()
Car, tank, A. Stucki 751,438
:lrlg;{e:,o‘:;g%‘b&gsmoe“w]&bs ‘*\Lllnn%ngzrlng Cars, cenvertikle cab for railway, J. S.
sent on trial if desired. Catalog Free. Cam”‘é’up wakhet for dse T ‘the construction o)
W.F & JOHN BARNES CO. Of, L. T. Canfield...,.....ooouoreeeeson 750,806
Established 1872, Wl Carburet er, petrol moter, Napier & 751,434
1999 Ruey ST., ROCKFORU- ([N Card clothing s%nckle, D. Gessner. . 751,16(5;
R — — Carpenter’s tool, F. Lindblad. 750,86
PERFECT PUMP POWER. Carpet fastencr, T. R. Diehlo.. 11000 751,267
L is attained only in the Carriage rocker attachment, baby, O. M.
TABER ROTARY P POMM vt eneetir e etenneranninnse 751,409
OTARY PUMPS Carrier. See Feed er litter carrier
They are mechkanical Carten machine, C. A. Coombs............. 750,814
simple and durable.Will (Casein, preparing food, A. A. Bunham..... 750,832
ump hot Id finid, X
e oy C%equllpes‘ Cash register, E. W. Applegate........ .. 750,791
no skilled mechanic, Most Caster furniture, J. Bornemann .. 750,799
. ster, turniture, J. W. Kennedy..... .. 750,984
power at least cost. All parts
interchangeable. Made ¢ | Cattle guard, P. P. Brannon. ... .... .. 751,373
e 1r0n steel or bronze. Can .9‘ Centering support, G. H. IKiwcineke.. .. . 751,181
riven By belt, motor or en- Centrifugal separator, P. L. IKinthall, . ..... 751,178
%me attachn.ent. Large Illux&mted Catalogue free. | Chair wardroke attachment, H. A. Dodge.. 751,151
ABER PUMP co., 32 wg||s St Buffalo, N.Y., U. S. A bhal(gs, r;ltbher and metal cap tip for 8. 751,16
XAITEUL . . e i e i e e . o
Che%{s, detachable er fer bank, E. C. ' 2
eans .. 750,826
; Chisel, F . . 751,403
IChOLk lock, adjustable, 751366
Chuck, drill, W. H. Saunders. 751,345
Chuck reck drilling machine, L. Leigh, Jr. 151:311
Churn, W. G. Radeliffe.........oviiiiian, 751,203
Churn, H. A. Bierley......... . 751,371
Clarinet of Beebhm, E. Bercieux............. 750,935
Cloiionne ware, m’anufactllljring, T. PﬁsterE. 751:104
Cloth take up and stretching device, C. .
Meding ...... ... i 751,192
ERODERICK £ EASEOM ROPE £, |55 e € : Biae
utch, friction . . . ryan...... .. .
STLO{//S MO Clutch mevh;nli;m, W. W. Sweetland. . 751;027
Coat, C. Austern.........civeieeeirenns 751,242
(ml, gage, W. I.. Morris........ . 750,881
FO!’ PIPE. THREAD]NG Coc l: safety gas, M. R. Baley... . 750,822
or CUT NG Coil structure, field, C. H. Kaler . 750,980
there is no machine on_the murkvt that can com. CoIN changer, C. C. Jackson............... 750,976
: pare for ease of operation and excellenze of work gﬂm LOﬂttl'Olllle“ ﬂppﬂl‘fittlls. I'II' I’}( Céll?mulgs ;5(1) g‘l)g
with oin controlled apparatus. olon . 5
FORBES PATENT DIE STOCK | Coin counting, reglsterm’g, and wra z
= Vige is self-centering and dies are adjust- machine, C. Batdorf .. 751,246
T able to any variatien of the fittings. Parts Collar, hOl‘ie J. V. Stone... .. 751,358
‘ can be duplicated at slight cest when wern | Collar stretchmg paratus 751,019
3 . ,01¢
out. Will thread and cut up te 12 in. pipe. | Gopcentrator, Vglsmeyer 751,424
Sl cu &0 s ¢ Concrete heam remforeement, A. J. Bossyns 751,427
MACHINE No. 30, RTIS & CURTIS CO.. Concrete building Mlocks, making, F. A.
Range %-2in. R. & L. Barden S, Briicepoet, Cnnn. MALEEEE v v oe s et v e 751,089
T —_ - Condensing vaporous fiuid, apparatus for,
W. S. Colwell.........oooiiviiiiinnnn, 750,813
IE;Ver Mec“anlc Y — Controller casing, C. L. Perry... .. 751,003
“JO0L Conveyer, bucket, C. H. Notter.. L. TH0MN8G
IZATIEOGUE Cooker, s‘team, W. J. Kennedy.......... ... ’L’;1,‘~l:i:il
0“ wn lt h:t: I Cooking articles of irregular outline, wrap-
. . per for, LT Horn..........oooviiviiiinn 751,171
3 Copy holder. W, MeCann, oo viiinenas 751,327
Montgomery & Co.’s Tool Catalogue (m‘n husker’ and band cutter and feeder, C. ’
which is_thoroughly up.-to-date. 704 Wernicke 751,232
pages and discount sheet. Corset busk, V. Bovy . THh1,142
Sent by mail for 25 cents. ; | Cot and pack bag, cembined convertinle, S.
MONTGOMERY & AP | Do Martin Lol 751,190
105 Fulton St.. New York City. ! Cottonn press, A. D. Thomas.. . 751,119
? — Couch truck, Blodt & Dana................. 750‘,936
If You Want the Best Lathe and [)rlll (‘ourﬁe and Mearing correcting device, J. 12108
axter, reiSSUC.........viiiiiiian., . 12,196
GHUGKS ._——T)l""‘j Cover, cookig utensil, W. L. Banzett..... 751,241
Cows, shackle and tail holder for, L. G.
% Miacatlley o i it 751,088
|WE5‘T(‘UTT Q Crib, child’s, J. mpbell. . 750,805
\S- L S Culm bar, J. S, Wilson. . . 751,127
Cultivator. A, Lindgren................. ... 751,314
- Current moter, alternating, C. A. Brown.. 750,940
n ! Curtain roller bracket, window, C. H. Guiles 750,848
it Cheap i - " Derrick, well. J. €. KOUPD. .. .vrvureennnns 751,078
WestroLt (hu(k (! Oneida, N, Y T Diamond draw plates, making, F. Krause.. 751,180
Ak Four vcetul A sEL el Mpern i ar ff Digger. See Post hole digger.
Frusr Ph Al CULITM RIAN PX]’U“JIHI\ Discouixt meter, demand, F. P. Cox..... . 750,948
—- — Dish washing apparatus, L. W. 750,851
A RT ES 'A N Dispensing tank, W. R. Barton. 750,794
Dispfay -case, CJ M. Athey..... . 751,187
Display device, J. Russ.......... . 751,109
X‘;’-’c‘}‘ﬂ~n"'lfgggﬂszve{'ggri"%?] Display rack, Burnside & Bedell. . 750,803
nerac ny depth iromol | 1yi4p1ay stand, H. Burnstone... .. 750,804
O O Feet e also manufac | ),ck, elevated stetage, . Tafmir. .11 11[] 751,000
quired to dcill sni ycnmplete Door check and cl68er, W. J. Byrvon, Jr... 750,802
same. Portable Horse Power | Door jamb setting machine, C. L. Bronk... 751,050
and Mounted Steam Drilling | Draft equalizer, C. Schnoor................ 751.‘54!5
Machines for 100 to 1200 feet. | Draft rigging, F. L. Englehardt... . 751,155
Write us stating exactly what | Drawers supporter, H. W. Post........ 751,338
y )
isrequired and send for illus« [ Drawing instrument, F. H. Wheelan 750,923
trated catalogue. Address Drill joint, F. Ash......... ... viiiiin s 751,241
‘-'IILR(‘E WEHELL ENGINEERING ANT BEUPPLY CO | Drilled boles, tool for cleaning,
135 LIBFRTY HIRRET, NEW YuLE, U. & 4. Bragdy «ecceveccissirstninotctcriianies 751,253
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