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to run an air compressor, given the following :
The internal dimensions of the cylinder, the
speed, and the maximum internal pressure, or

the pressurc at which the air is delivered fr0m§
A. The horse-power required:
to run an air compressor, neglecting friction, :

the compressor.

equals the area of the cylinder in square inches
multiplied by the internal pressure per square
inch, multiplied by the number of feet which
the piston moves per minute, and the whole
divided by 3$3,000. Taking friction into ac-
count, the power necessary would be ncarly
double this amount.
horsc-power required, would the external press-
ure be considered? A. In determining the
cxact horse-power,
the two sides of the piston in pounds per
square inch is the figure that should be used.
3. Of what advantage is a several-staged com-:

pressor over a single-staged one? A. A several-:

staged compressor has the following advan-
tages: The air is compressed less in each cyl-
inder, and thercforc a larger amount of air

can be forced out of each cylinder per stroke.:
The valves work more satisfactorily, and there;
becausc the difference in press-:
Second, a small;

is less leakage,
ure on the two sides is less.
amount of leakage does less harm. The in-
crcasc in temperature duc to the compression
in each cylinder is less, and the air may be
cooled between the various stages of the com-
pression. The work is more uniformly dis-
tributcd throughout the entire stroke, making
the compressor run more smoothly. 4. What
would be the formula for
power required for a two, three, or four stage
compressor ?
threc, or four' stage compressor is found by
first finding the horsc-power of each cylinder,

by the method alrcady cxplained, and adding

these amounts together. 5. Is there a formula

for computing the horsc-power of a steam tur-:

bine, given the stecam or air pressure and the
number of cubic feet of stcam or air delivered
per minute at a given pressure? At what

pressure will a turbine work most economie- .
Does a turbine generate as much power’

ally ?
with a given amount of steam as a rcciprocat-
ing cngine? T'here is no reliable formulg
for computing the horse-power
turbine. In general, steam

turbines will

develop about the sauiwe horse-power for a given ;
A H
at 120 pounds steam}

amount of stecam as reciprocating engines.
small power {urbine
pressure non-condensing, will requirc 40 or 45
pounds of steam per horsc-power per minute.
On the other hand, a larger turbine, designed
so as to get the full henefit of the expansion
of the steam, when working with stcam at 180
pounds pressure and condensing, may be op-

eratcd with about 16 or 18 pounds of steam
per horse-power per hour. The higher the!
steam pressurc, the more €conomical will be

the turbine.

(10569) W. M. says: I wish to experi-
ment with compressed air. and desire a little
information on that subject. Air  com-

presscd to a density of 50 pounds to the
square inch and admittcd to a cylinder 3

inches in diamecter for a distance of 2 inches, :
losing :
Also, at 100 and 200 ;

how far will the piston travel before
all its expansive forcc?
pounds to the square inch? A. When air ex-
pands, its ebsolutc pressure decrcases in the
samc proportion that its volume increases, so
long as the “temperature rcmains constant.
‘The absolute pressure is found by adding 15
pounds—the atmospheric pressure—to the
pressure which is shown by the gage. Thus,
il one cubic foot of air at 5@ pounds pressure
cxpands to two cubic feet, the absolute press-
urc after expansion will be 504+15--2=32.5.
This equals a pressurc of 32.56—-15=17.5
pounds above the atmospherc. In the same

way, if the volumc were incrcascd to 3 cubic
fect, the final pressure would be 504+15-+-3=
21.4. This cquals a pressurc of 6.6 pounds

above the atmosphere. This rule can Dbe
applicd to any pressurc and to any change in
volume, so long as the temperature remains
constant. The rule docs not cxactly apply to
compressed  air in the cylinder, because the
temperature of the air decrcases when the air
cxpands, and this decrease in temperature
decrcases the pressure somewhat by the figures
given by the above rule. Where the cxpansion
is not carried too far, however, the above rule
gives results which are approximately correct.
If the fall in temperature is known, the final

pressure, as determined by the above rule, may

be corrccted by multiplying it by the following
460411

formula: —--—-—— where #1 cquals the tem-
460412

poerature of the air in degrees Ifahrenheit at
the cnd of the cxpansion, and ?2 equals the
termperature of the air in degrees IFahrenheit
at the beginning of the expansion.

(10570) W. T. H. asks:

if there is any machine

Can you tell
me

what are called the mechanical powers, such
as 1lie wedge, the screw or lever, as a motor
solely without any other agent whatever, such

as air, water, cleetricity, heat in any form or:
chemicals ; simply a mechanical motor to drive-

or operate machinery? [ do not mecan the
perpetual motion fiend business, but something
to push and pull with for something. A. We
do not know of any motor as a generator of
power such as you call for, but a lever or any
other of the mechanical powers, by the aid of
a weight, acting under gravity, will generate
paewsrr and comes within the limits of your

2. In finding the exact'

the differcnce in pressure of |

finding the horse-.

A. The horse-power of thg two,:

of the steam:

invented or pat-‘
cnted (or in use) to produce power by any of‘

fquestlon They do not use air, water, heat,
Eelcctuclty, or chemicals, but only gravity.
"They may drive machinery also, but the weight
will have to be wound up again after it has
run down to its limit. A clock is a machine
so driven, and comes well within your require-
'ments. Nor is it a perpetual motion machine.

(10571) C. S. asks: At what pressure
does acetylenc gas begin to liquefy, and what
chemical can bc used to purify it so that a
pressure of 200 pounds.can bc uscd safely?
i A. The critical pressure of acetylecne is 750
-pounds. The critical temperature is quite
high, so that it will liquefy in the tank by
compression. The tanks contain asbestos disks
which are saturated with acetone.

! (10572) H. C. D writes: In a quota-
‘tion from the Chemical News, in your issue:
of May 25, therc is a statcment that the tem-
perature of dissociation of water is probably
about 2,500 deg. C. \Water decomposes at a
temperature less than that of melting platinum.
Following Holleman’s “Inorganic Chemistry,”
I used a liter flask having a stopper and dc-
livery tube. Through the stopper extended
two copper wires. Connecting these just above
ithe water was a coil of No. 26 platinum wire.
1A 11@-volt current was used with a rheostat
igiving varying resistance. With the rheostat
set to deliver about 14 amperes the wire
melted. With it set to deliver 12 amperes I
| was able to collect a mixture of hydrogen and
toxygen, shown by its explosiveness. The cur-:
rent actually used was not mcasured. The
'water was boiling during the experiment. T hd
melting point of platinum is usually given as
|2 000 dcg. C., which would make the decomposi-
.’t]on temperature of water somecthing less than
2,000 deg. C. A. It is quite true that water
"begins to be dissociated at a temperature con-
siderably below that of the melting point of
;platinum, but the process is not completed till
]consiierably above the melting point of plat-
iinum. It is commonly taken to begin at 1,200
deg. C. and to be complete at 2,500 deg. C.
Dissociation does not take place suddenly, but
gradually. The melting point of platinum is
given variously by different authorities. The
Smithsonian tables give from 1,775 deg. to
=2,2.. deg. DBaker & Co., the large workers in
platinum, give the lower figure. A mean figure
is 1,000 deg. Had the Chemical Ncws stated
the temperature of compleie dissociation to be
12,500 deg. it would have been more correct.

(10573) M. S. T. asks: Kindly let me
know what Iliquid will expand and contract
the most and easicst. A. Bther cxpands most
for a change of temperaturc of any liquid for
which we have data, and acctone is next in the
list. DBenzene has the lowest specific heat of
.any liquid for which we have data, and hence
will expand easiest.
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Trar VoICE oF THE MACIIINES. An Intro-
duction to the Twentieth Century.
By Gerald Stanley Lee. Northamp-
ton, Mass.: The Mount Tom Press.
12mo.; cloth; 190 pages. Price, $1.25.

A number of more or less rhapsodical essays
on the spiritual side of machinery. They
mark the passing of the ‘“poct of uselcssness,”
and the advent of the poet who can see beauty
in mechanical perfection.

BeAN CuLTUrRE. By Glenn C. Sevey. New
York: Orange Judd Co. 16mo.;
cloth; 130 pages; illustrated. Price,
50 cents.

A practical treatise on the production and
marketing of beans. It includes the manner
of growth, soils and fertilizers, best varieties,
sced selection and breeding, planting, harvest-
ing, insects and fungous pests, composition and
ifood value; with a special chapter on markets
by Albert W. Fulton. A practical book for the
grower and student alike.

CELERY CULTURE. By R. W. Beattie. New
York: Orange Judd Co. 16mo.;
cloth; 147 pages; illustrated. Price,
50 cents.

A practical guide for beginners and a stan-
dard rcference of great interest to persons
already engagcd in cclery growing. It contains
many illustrations giving a clear conception of
the practical side of celery culture. The
work is complete in every dctail, from sowing
a few seeds in a window-box in the house for
early plants, to the handling and marketing of

‘novelties which the Italians have
-inte the usual ways of working. |

fof food values.

| the Railroad Department of the Y. M. C. A.

celery in carload lots.

Steam Trars. By W. H. Wakeman. Jer-
sey City: Joseph Dixon Crucible
Company. 16mo.; paper cover.

Many stcam-uscrs scem to think that the,
steam trap is a luxury to be indulged in only
ib) the operators of large plants, who can
lafford to spend their money on useless con-

traptions which have nothing in their favor
cxcept that they are “the very latest” No
device that utilizes a waste-product is a
luxury, howecver slight the saving may be; if

i the saving is great, the deviece becomes a neces-
sity. 'The stecam-trap can be placcd in this
last class, for its saving-power, large as it is
under any circumstances, incrcases with the
cost of fuel. The Joseph Dixon Crucible Com-
pany, Jersey City, N. J., publish a very inter-!
csting pamphlet on the subject of steam traps-
which should be in the hands of every steam-
plant operator. It is an illustrated description
of the several varieties, with valuable sugges-
tions by W. . Wakuman, expert steam engi-(

|t0

: benefit derived is quite worth the slight cxtra :

neer and author of well-known books on steami
engineering.

TomATO CULTURE. By Will Ww. Tracy!

New York: Orange Judd Co. 16mo.;
cloth; 150 pages; illustrated. Price,
50 cents.

The author has rounded up in this book the
most complete account of tomato culture in
all its phases that has ever been gotten to-
gether. It is no second-hand work of refer-
cnce, but a complete story of the practical ex-
periences of the best postcd expert on tomatoes
in the world. No gardener or farmer can;
afford to be without the book. Whether grown%
for home use or commercial purposes, thet
reader has here suggestions and information :
nowhere else available. i

ELECTRIC BELLS, INDICATORS, AND AERIAL:
LINES. By Umberto Zeda. Trans-
lated from the original Italian and
revised by S. R. Bottone. Author-
ized edition. London: Guilbert Pit-
man. 16mo.; cloth; 120 pages; 109
illustrations. Price, 80 cents.

A knowledge of electric bells is almost a:
necessity to everyone, so widely are they used.
The work of which We are writing gives a
progressive account of the modern practice for
installing electric bells, indicators, and aerial
lines, with particular stress upon the many
introduced

LEssoNs IN LEATHER WORK. By Mar-:
guerite Charles. New York: F. W.
Devoe & C. T. Raynolds Co. 16mo.;
paper cover; b6 pages. Price, 35
cents.

Although the art of leather-decorating
reached a very high stage in the middle ages,
and for several centuries following, its possi-
bilitics are scarcely realized nowadays. The
tools required are not cxpensive, and the skill
necessary to achieve at least passable results
can be acquired without excessive practice.
The translation of Miss Charles’s pamphlet’
should give an impetus to leather-working.
that will take away the haunting memories of
the “burnt-work” horrors of a year or so ago
by the attractiveness of the ncwer products of
the art.

Tue Errecr or Dier
Publications of Yale University.
Irving Fisher, Ph.D.
Conn., 1907.

Dr. Fisher’s monograph is a ,valuable con-
tribution to the very scant literaturc on the
subject of endurance. His cxperiments were
conducted largely to verify the claims of
Horace Fletcher as to the cffects upon endur-
ance of thorough mastication combincd with
implicit obedicnce to appetite. Dr. FKisher
finds that Mr. Fletcher’s claims, so far as
they relatec to endurance, are justified. The
results observed during the experiment may be
summarized as a slight reduction of total food
consumed, a large reductlon of proteid element,’
especially for fresh foods, a lcssencd excretion
of nitrogen, a slight loss of weight, a slight’
loss of strength, an enormous incrcase Ofi
physical endurance, and a slight increasc ln[
mental ability. The practical value of the
experiment consists in the fact that any lay-
man can apply it with or without knowledge

ON ENDURANCE,
By
New Haven, -

i ONE YEAR'S GROWTH IN THE RAILROAD DE-
PARTMENT FOR THE YEAR 1906 AND;
THE OUTLOOK FOR 1907. Issued by
the International Committee of the
Y. M. C. A, 3 West 29th Street, New
York city.

To those unacquainted with the ramifica-
tions of the organization, the Year Book of

will prove a revelation. With. its one hun-
dred and sixty-two buildings, this association
reaches a mecmbership of over eighty-four thou-
sand ; for the most part men whose lives would
be devoid of religious influence if it were not
for the opportunities of worship offercd by
this society. When one sees that the attend-
ance upon religious exercises is above 8@ per
cent of the total number of members, onc can
draw some idea of thc magnitude of the work
carried on.

MECHANICAL TRIANGULATIONS IN FREE-
HaNp DrawINGe. By Frank Aborn.
Cleveland, Ohio: Cleveland Pub-
lishing Company. 12mo.; paper
cover; 44 papes; illustrated. Price,
50 cents.

A dcscription of a mcthod of drawing by
triangulation, which, when mastered, cnables
the pupil to make rapid progress in frce-hand
ilawing Although best adapted for the copy-
i ing of- objects which arc all in onc plane, the
system can be so modified as to be applicable
subjects having three dimensions. The
author’s manner of expressing his ideas is
rather involved in parts of his work, but the

trouble in gaining it.

Hi1sTOLYSE, SANS PHAGOCYTOSE, DES Muys-
CLES VIBRATEURS DU VoL, CIIEZ LES
REINES DEs FourMIs. Extrait des
Comptes rendus hebdomadaires des

‘to think that they could ever

?work of value to all

Séances de I’Académie des Sciences.
Paris, 1907. T. 144. Pp. 393.

This short but valuable discussion by M.|
Charles Janet, well known to entomolomstsI
for his splendid studies of ant life, is dovoted |
to an analysis of the system of the muscles!
which are used by ants but once during their

lives and then only for a few hours, only fo
: disappear completely after the nuptial 1flight.
Janet concludes from a minute study of the
degeneration of the system that these muscles
in the quecn ant of Lasiuy niger disappear ab-
solutely without any intervention of phago-
cytosis.

NAvVIGATION BY Coyrass. By Clinton S.
Bissell, B.A. Flushing, N. Y.: C. S.
Blssell Paper cover; 32 pages.
Price, 50 cents.

A gplendid little practical book of instruc-
tion on navigation by “IDcad Reckoning.” By
its usc anyonc with a knowledge of sailing
should be able to master the details of the

fart, so clearly arc all the operations explained.
i¥ince all the necessary tables arc containcd in
the text, there is a saving in time in bringing

up the day’s work.

SIMPLE PHOTOGRAPHIC EXPerIMENTS. By
F. Thorne Baker. London: Percival
Marshall & Co. 16mo.; paper cover;

68 pages; illustrated. Price, 25
cents.
A short trecatise for such followers of

photography as are of an investigative turn
of mind. It contains a numbher of simple, yet
most interesting, experiments with photographic
materials that anyone can perform
slight his theorctical training may have been.
The directions for making sensitized papers.
and “orthochromatic plates” place a most im-
portant part of photography within the grasp

however

.of the amateur.

LicHT AnxD SHADE, By the Duffner &

Kimberly Company, New York.
16mo.; paper cover. -
A really charming little book on TDeriod

Decoration, showing how the products of the
firm by whom it is publishcd have been de-
vcloped along harmonious lines. The text is
most instructive and rcadable, and the illus-
trations are of a very high artistic quality.

THE Long LEAF PIng
A Silvigil Study.

IN VIRGIN FOREST.
By G. F. Schwarz.

New York: John Wiley & Sons.
16mo.; cloth; 135 pages; illustrated.
Lilee all nations that have had enormous

natural resources at their disposal, we have
been lavish of our timber supply. Our forests
were so widely cxtended that it seemcd absurd
be cxhausted.
hope to have a
our future nceds

Now we rcalize that we can
sufficient supply of lumber for
only by carefully gnarding our remaining
woodlands. This volume adds to the knowledge
of the life-history of a most important forest
tree, the “long leaf pine.” Along almost the
errtire seuthern seaboard, as well as in several

isolated areas, this teee is the provailing tim-
ber-growth ; its jumber value is  correspond-
ingly great. Mr. Schwarz has had admirable

opportunitics to study the various conditions
described in his book, and has produccd a
who take an intecrest in
the welfare of our forests.

REMPLACEMENT DES MUSCLES VIBRATEURS
»U VOL PAR DES COLONNES D'ABIPOCYTIS
Crez LEs FourMis, Aprkis Li Vou
Nurrran.  Extract des Comptes Ren-
dus Hebdomadaires des Secances de
I’Académie des Sciences. Paris.

The wing-muscles of ants function during a
period which may not be more than a few
minutes in duration. The investigations of
M. Janct show what becomes of these museles,
the most bulky of those which the insect pos-
scsses.
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United States were Issued
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Acid,

manufacturing

Conrad
Adding and

Ebeneter
Adding machine attachment,
Addxtxou’ apbaratus foi, (.
Adjustable stand, II. & A. ..
Adjusting device, H. G. Beede ...

dull\)llnrhmuxc M.

subtracting  mac ‘une

866,622

ot
b
bt
L

Aerial vcehicles and other con-

nection device for the fmmea of, Bell

& MeNell ... ... 856,838
Aeria]l vessel, L. D 856,895
Air ship, W. 1ull 8H6,876
Alloy, dlllll)]ll]ulﬂ, AL 856,302
Alleys, [ f catelum, von Kugel-

gen & S

Ambulatory wheel, W,

Ancher compartment, Fraser
Animal trap, J. M. Kellogg 3 803
Animal trap, C. F. Lamp . .. ce. ... 836,883
Animals from stables, mumx for’ xvlpusin"
and leading, A, 'T. Ruthven ......,. . ... 856,727
Arch support, D. Livignauo e .. 8DB,T12
Ash and  garbage rece -l¢, combined. J.
Kolouch .

Marshall . . o8
W, L. Ruoot...
Matthows

Assembling app
Atomization apparatus,
Antomatic switch, G

Autompbile wheel, J. R. Barker . L ONH6G,TOT
Automobile dl'iviug' wechanism, . T,

B B2 856,486

; Bait hooks, Jjiggers, and like

vlees, attachment for, J.

ward ... L Lael L Lo ... 856,867
Tk powder and making the same, O,

T aoale.oo o 856,672, 856,673
Lt In - wheel, o0 J. J. Huansen. . 856,634
Banje suppert, K. B. Piper ..... .. 806,804
Barrel chiming and ) C.

J.Alley oo .. 856,501
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