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(8760) J. A. D. asks: What kind of
a composition can I use to build a castle for
fish aquarium, that I will not have to bake
as the potter does” It should be white or
light stone color. Aquarium cement is too
dark, and it does not dry without litharge in
it, and Portland cement does not hold for
so small an object. I have used plaster Paris
for a castle and soaked it in melted paraffin,
but it softens in a short time under water.
The composition must not contain lead or
other poisonous substance. A. Following are
two formul® for a non-poisonous aquarium
cement: 1. Melt together over a gentle heat
3 parts of linseed oil, 4 parts of tar, and 16
parts of resin; if not sufficiently firm, keep
simmering for a short time. Use warm.
This, of course, would be dark-colored. 2.
Take 8 ounces of a solution of good glue and
1 ounce of Venice turpentine and boll together,
stirring until mixture is complete. The joints
after cementlng should be held together for
several days to secure the best result.

(8761) F. C. P. asks: 1. What is the
specific gravity of acetylene gas” A. The
specific gravity of acetylene gas, referred to
hydrogen as unit, is 13; referred to air as
unit, it is 0.92. 2. What is the specific grav-
ity of illuminating gas? A. No definite speci-
fic gravity can be given for illuminating gas
on account of its variability; whether coal
gas or water gas, how largely carbonized, etc.
In general, its specific gravity will be between
0.5 and 0.6, referred to air as the unit. 3.
If a cylinder of aluminium, 60 feet long, 10
feet diameter, 14 inch thick, be exhausted
‘'of alr, would it float in the surrounding air,
or what would happen? A. As the weight
of such a cylinder of aluminium is 3,433
pounds, and the volume of alr it displaces
weighs only 380.7 pounds. it would not float
in the air. In order that an object may
float in liquids or gases, it must weigh less
than the weight of the volume of fluid it dis-
places. 4. How much is a cubic foot”? A.
A cubic foot is the equivalent of 6.23 Eng-

lish imperial gallons, or 7.48 ordinary Win-
chester gallons.
(8762) H. P. A. asks: 1. What is the

mean spherical candle power of a 1,200 candle
power arc lamp (direct current), and what
part is utilized in lighting the street or ra-
diated below the horizontal? A. Foster, I’ock-
et Book, gives an empirical formula for deter-
mining mean spherical candle power approxi-
mately, as half the horizontal candle power
plus one-fourth the maximum candle power.
Thus a lamp which gave 1.240 candles as
a maximum, gave 240 in a horizontal direc-
tion. Its mean spherical candle power was
385, the rule giving 370 or very nearly the
same result. You will find several papers in
the transactions of the American Institute of
Electrical Engineers on this difficult subject.
2. What is the wattage required for the above
lamp? A. Such a lamp may take 300 or a
little more watts. 3. How does an inclosed
arc compare with an open arc for efficiency?
A. The inclosed arc is preferred to the open
arc principally because it costs less to oper-
ate. It runs 100 to 120 hours on one trim-
ming. A single lamp can be cut out of cir-
cuit without disturbing others. If ordinary
open arcs are used, two must be turned off
together. The light of the inclosed arc is more
evenly diffused than that of the open arc.
They consume less current than the open arc.
4. What is the wattage required for a 25
candle power incandescent lamp used on a
direct current series line? A. An incandescent
lamp is usually made 21, to 3% watts per
candle. 5. In the July 26 SCIENTIFIC AM-
ERICAN, I find that the cables of the new
East River Rridge are made up of 37 strands
arranged in a hexagonal cross-sectional form,
five strands lying on each side of the hexagon.
Now. my query Is. ITow are the 37 strands ar-
ranged to form a hexagon with five strands on
a side? A. As to the shaping of the cables of
the new [Fast River Bridge. we beg to refer
you to the engineers. Address Engineers’ of-

fice. New Fast River Bridge, Brooklyn, New
York.
(8763) E. L. T. writes: I have sev-

eral paper-bound books which I would lke to

(Comtinued on page 40)

419

_\ﬂo‘\r Cigdl's ﬁ'ee For AYear

You may have noticed the above announcement before with dis-
belief. We have overcome the skepticism which asealls any radical
de&arhlre from established trade customs,

‘e offer you two vears’ smoking for the price of one; twice as
niany or twice as good cigars for the same money ; or the same num-
ber for half the money; vour favorite cigar ora better one
for one-half what You pay over the counter—a stralght 50 per
cent. saving for you, any way you figure 1t

All made possible since we ¢ burned our bridges bchind
ua” by cutting loose from the wholesalers, who had.taken our pro-
duct for years, and going straight over the head of Jobber, Salesman,
Retailer and all—direct to ynu, with the same established, time-
tested brands; selling them'to you by the box, at actual fac-
tory prices.

Qur propositlon rests upon our ability to ’please you and thousands
like you, even to the extent of building cigars especially for you, if
we cannot please you from our stock.

We have done this for many years with the jobber, salesman and
retailer between us; why not ail the more 8o now, deallng di-
reet, especially when

SAVING YOU ONE-HALF
YOUR SMOKING EXPENSE?

No risk to you.
Everything we say—proven to yom and confirmed by

you or
YOUR. MONEY BACK.

No expenee to confirtn our statements or your judgment, s there
any reason for not eaving yourself half your smoking expense and
having your taste pleased every time ¥ hy give it to the long suc-
cession of ‘“in between ' men unless that is you;)get charity 1

In order to getthe benefit of BU YING DIRECT as soon as pos-
sible, send for our booklet ‘* Rolled Reveries,” which explains every-
thing, or to hasten matters—for 41,00 we will send a trial sssort-
ment of 25 mzes and blends; for THe, twelve regular 10 cent
and two-for-a-quarter clgars; B0c. twelve aasorted fives and tens.
Each cigar separately wrapped and described and showing you how
two-for-a-quarter and 10.cent cigars can be hought in boxes of 25, 50
or 100, for from 4c. to 6¢. each, others from 2c. to 3c. each.

All transportation charges prepaid.

Ret'erenee :—Any bank, any agency, any customer,

JOHN B. ROGERS & CO.,
423 Water S8t., Binghamton, N. ¥,

MOST WONDERFU

SER" YN Rl e83 15 SPLENDI

solutely safe, will ﬁlot explode.

2 Burner, $6.00; 3 Burner, $9.00.
every stove as represented or Money refunded.
Capital $100,000.00.
tfenhWanM—Men and Women. Wonder-
ul seller. RIG WAGES. Enormous demand.

All sizes. Handsomel
Radiator Attachment

L oi- STOVE iventeo
D FOR HEATING AND COOKING,

ave wanted for years. Write
catalogue, testimonials.

HARRISON'S. i o= STOVES

Generates its own fuel gas from common kero-
sene—the same 0il you usee in your lamp.

CHEAPEST AND SAFEST FUEL

10 to 20 cents a week should furnish fuel gas for
cooking for small family. A gallon of kerosene
oil costing 8 to 10 cents will furnish fuel gas for
constant blue flame, bottest fire for about 18 hours.
Splendid cooker, roaster and baker. Makes fine

eating Stove for rooms, offices. stores, etc.
with Radiator Attachment.

NO MORE NEED OF THE EXPENSIVE,
IDIRTY coal and wood stoves, dangerous gasoline
stoves, smoky oil wick stoves—no more BIG
COAL BILLS, ashes, kindling, dirt, etc.  Our
stoves are a delight, simple, easily operated, ab-

made, last for years. Prices, 1 Burner, $3.003
1.756 extra. We ship promptly. &

Order today. You'll be delighted. We're old firm.

Write today and learn allabout this_invention. Catalogue FREE. ® Address,
l WORLD
5307 World Bnllding,

MF& CO.,
CINCINNATE- ¥ TG

EQUITABLE

ST

of ar Lauitakle

Dolicy o5

o
0‘.

JHHYDE

E.l‘ldO'. EERTV §
comflo.! 1o
every futur:

Christmas

Send this coupon for particulars of such a policy issued at your age.
THE EQUITABLE LIFE ASSURANCE SOCIETY,

120 Broadway, New York.

Dept No. 2.

Please send me information regarding an Endowment for §...oece00e00.

if issued at............years of age.

NamOieeeereeeeeeacerrenocnns

®0cccee, srunsnmsaEE

AQAress. . ... iiiitiiiiiiirnietnierics.sens seseesscessnons

> e TN eF
[l i ') -
LJ - ?

© 1902 SCIENTIFIC AMERICAN, INC.

T REeT A LT ler \38)d




420

A Smokeless ,.cex.
wtomati; Stoker:

thatis economical, clean. self-reeding, and which suves
boilers and grates, while increasing t he steam produc-
viun, It has long been souxlit by mmill- owners and steam-
shiv companies. ‘I'he using of soft coal bas been decried
on both land and water on account of the dirt caused by
the black smoke. This ix now wholly avoided by the
new and thoraughly tested machine known as

The IDEAL Smokeless
Coal Pulverizer & Stoker

which pulverizes and feeds the coal wnder conditions of
complete combustion. It furnishes intense and sustained
] — heat without the lenst danger. ‘Che
' tinme can beiegulated at will, just like
a ras jet. No cos: when not in use. ;
Greut saving of material and laber.
‘I'here arve 1o clinkers or half-burnt
coal poussible by this process. Fven
te ashes vecome an almost impaipa- |
ble powder which is eusily |
drawn a way when necessary. ;
The greatest meney and i
laborsaving ma- -
chineof the20th
century. Should !
be in all factor- .
ies and on all,
steam-boats.
Can be attached |
to any builer |
without cost or
chaunge in boiler
acceasories, :

¥~ Full infermation on application to

THE IDEAL FUEL-FEEDER CO,,
164 Montague Street. BROOKLYN, N. Y.

ENGRAVING MACHINE

FOR CUTTING SUNK OR RAISED
LETTERS AND DESIGNS ......

IN BRASS, STEEL OR OTHER METALS

SINKS Tve COST
RAISES tve QUALITY

Geo. Gorton Machine Co., Racine, Wis., U.S. A.
Over 300 in use by all trades

W B OTHE GLAVE OF THE BARSER SHIF-

SAFETY =

RAZ0R

IMFOSAIBLE TO CUT THE FacE

It's the easiest, quickest,
cleanest, safest, heulthiest,
pleasantest shaving device
ever devised. You simply
can’t (o damage witb it.
Booklet ot interesting infor-
mation maiied on Tequest.
Razor in 1'in Box, 200
Autematic Stropping

Machine and Strop, - 2.0G

or. with two blades,

in leather case, R

Your jeweler or cutlery f
dealer will sell you ar buv
direct from us.

THE GEM CUTLERY CO., 60 Reade St., New York}f:
Sent an-I dayu trial to responsibie parties.

‘\Vll) Not Use the o ,‘
WEEBER MUFFLER?:

Nou annoying sound from
exbaust. No back pres-
sure on engine, Small in
size, can be phiced any-
where. Lowinpricecon-
sidering gouds. Now be- A _
ing ased b{. manufactur-

ers everywhere. Once vsed will talk themselves.

\Write for prices,
C. F. WEEBER MANUFACTURING WORKS,

266 Sherman.St., Albany, N. Y.

i

__ Gasoline Engine

buy a

BACKUS

Secoud Haud Fngines 1 to 50
H. P. other uiakes cheap,

Chicago Water Motor & Fan Co. :

216 Luke Street, :
Cuicaso, Iit.

FOR WOOD TANKS
Huliders und vsery ot above arknowledge the superior-
ity uf The WINSHIP RIFVETLESS LU
1t b stromrer thaa the band. easy o put on o take off,
A mpyes repir work easy. never stipes, tsal.
wimy Fellable and can be usgd repestedly.
- % L s coneed- |
il to be the .,
Lest and mo
tank or klln

wurk ean be
firar-clags with-
out it. Pricea
on wpplication

WINSHIP MFG. CO.
Racine, Wis., U.S.A,

You will frequently write the same word or expression

10,000 TIMES

during the next year.  If you will write it once and

send it to us with ISc. we will send you post paid, our

Patent Cushion Rubber Stamp that saves the ether
9,999 TIMES.

At this speclal price the expression must be {o ope
line, not over three inches long.

Our 50 page book illustrates over a thousaod ways lo
which a rubber stamp will save time.

4¢. In siamps will bring it to you. If you use your
owa letter-icad or postal card, we will send it free.

DON’'T DELAY. WRITE IMMEDIATELY!
187 Madison St.,

%‘]@%ﬁ%ﬁ@i@ Chicago, U. S. A.

: blackening.

!'directions for doing same?

Scientific

cover with cloth, but canuot
which is just the thing. (‘an you suggest
something? 1t should attach cloth te paper
securely. be somewhat flexible when done and
dry quickly. A. Bookbinders generally use or-
dinary tiour paste for covering board or paper
with ¢loth. It is best made by stirring up the
tour with a small amount of cold water,
and then rvunning it into hot water to which

find any paste

fa little alum has been added, stirring until

smoothly swelled. If this be not found strong
enough, make a little starch paste in same
manner and add some Venice turpentine.

(8764) A. M. says: If you take 2
drachms of sugar of lead, dissolve in % pint
of water, then take ¢ drachms of hyposulphite
of soda, dissolve in % pint of water, then
mix the two solutions, you will get a preci-
pitate. Now what | want to know is, What
is the precipitate and what is the solution 1
want to use? Does it contaln lead enough to
be injurious to the human system* A. Sugar
of lead (lead acetate) and hyposulphite of
soda (thiosulphate of soda) react with the
formation of lead thiosulphate and sodium ace-
tate. [If the sugar of lead and hypo be taken
in moleculat , ratios. that is. 379 parts of
crystallized lead acetate to 248, parts of cry-
stallized hypo. there will be an: almost com-
plete precipitation of lead thiosu lphate: this
precipitate is at first white. but it turns black
hy standing or by warming, owing to its con-
version into lead sulphide. Ry using a larger
amount of hypo. the precipitate of lead thio-
sulphate at first formed will redissolve as a
double sodium lead thionsulphate. ‘These re-
actions should all be conducted with the
cold solutions: heating will always cause
‘The amount of lead that will
remain in solution will depend upon the greater
or less excess of hypo used. It is always a
risky thing to introduce lead into the human
system ; its effect is cumulative.

(8765) H. F. I+ asks:
kilowatt general electric alternator
use for incandescent lighting with
circuit at 1,150 volts and secondary at 104
volts. 1 wish now to put in a few arc lamps:
if T put constant potential lamps in parallel

which I

on the secondary clicuits, will it make the
incandescent lamps flicker” A. The ordinary
series ar¢ lamp cannot be used on constant

potential mainsx. An are lamp provided with
a suitable resistance can be. Such lamps are
furnished by lamp manufacturers. both open
and inclosed are, and are in use in very great
numbers in many places. We do not think
the incandescent lamps will flicker so long as
they are bridged across the secondary circuit.

(8766) W. M. B. asks: Which is the
more healthful underwear—pure wool ot linen
mesh? A. This is a matter that cannot be
settled by anyone's dictum. The advocates of
wool claim this to be superior, while the advo-

'cates of linen are equally insistent they are

correct. In favor of wool may be said that
it is the more natural body covering, as

linen does not retain the body heat as well,
and in this c¢limate it is very probable that
linen mesh would be pronounced too cool to
wear by very many people. 1n favor of linen
we have the fact that the linen fiber is a
cellular fiber, and hence very resistant to any
decomposing action; while wool is a nitro-
genous fiber, and hence not as stable or resis-
tant. Also. linen allows the perspiration of
the body to pass through and evaporate more
freely. It would seem as though the advan-
tages of both kinds of undergarment are pretty
evenly balanced. and that preference is really,
a matter of choice and comfort. not of health,

(8767) T. A. K. says: I have some
selenium in the powdered or precipitated form
with which I want to spread a thin coat over
a plain metallic surface, after which 1 want
to anneal the selenium and make it sensitive
to light. Will you please give me detailed
Is there anything
that will dissolve the selenium so that it can

i be flowed over the surface so that the solvent

will evaporate and leave the selenium, which
can be annealed afterward. A. There are two
allotropic forms of selenium. The one |is
soluble in carbon bisulphide; the other is in.
soluble, but if it be melted and then cooled
rapidly, it also becomes soluble. Both forms
will dissolve in selenium chloride.

(8768) M. F. S. asks: 1. What would
a barometcr register in a perfect vacuum? . A.
A barometric perfect vacuum should corre-
spond absolutely with the atmospheric pres-
sure, less the elastic force of the vapor of
mercury. A nearly perfect vacuum applied at
the base of a barometer should register at
equal levels of the mercurial surfaces, 2.
When it registers at % inch is it near a per-
fect vacuum? A. One-half inch of barometric
height is only a partial vacuum and is equal
to 0.245 of a pound pressure per square inch
absolute. 3. About what would a barometer
register in an incandescent electric lamp globe?
A. The residual volume of air in the best in-
candescent lamps is about 1-1,000,000 of the
volume at atmospheric pressure, When
charged with gas free from oxygen the vacuum
may be much less. 4. Can a perfect vacuum
be made? A. We understand that a perfect
vacuum has not yet been accomplished. The

most perfect vacuum yet claimed is 1-500,000,-
000 of the volume.
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THEIR CONSTRUCTION AND USE

For the Modern Worksing of
Sheet Metals.
By JOSEPH V. WOODWORTH

and the most comorebensive and exbaustive one in
existence, A book written by a practical man for
practical men, and one that no dlemaker, machinist,
tqtéthmultxer or metal-working mechanic can afford to be
without.

Dies, press fixtures and devices from the simplest
to the most intricate in modern use, are shown, and
their construction and use described in a clear, practi-
cal manner, s¢ that all grades of metal-working me-
chanics will be able to understand thorouebly huw to
design, construct and use them, for the production of
the endless variety of sheet-metal articles now in daily
use.

Many of the dies described 1n this book. were de-
sikned and constructed by the author personally, others
under his personal supervision, while others were con-
structed and used in the- press rooms of some of the
largest sheet-metal goods establishments and machine
shops in the United States. A number of the dies,
; El(;ess fixtures and devices, which form a part of this

ok, have been selected from over published
articles, which were contributed by the author to the

and the “Age of Steel,” under his own rame.

0 obsolete die, press fixture or device has fonnd a
place in thisbook; every engraving between its covers
represents the highest that has been attained in the

of the
man to adapt them for facilitating. duplicating and ex-
pediting the production of sheet-metal articies ar. the
minimum of cost and labor.
Every Manager, Superintendent, Designer,
Irraftsman, Farrmon, DMemaker, Machin-
ist, Tontmaker or Apprentice, should have
this book.
Octavo. Cloth. Very Fully Illustrated.
Price $3.00 Postpaid.

MUNN & CO., Publishers. 361 Broadway, New York

This book is a complete treatise on the subject'

columns of the ‘“American Machinist,” * Machinery”

develog)ment of each Lype described. The descripiions '
r construction and use will enahle the practical !

' Scientif}c American
Patent Department.

have acted as solicitors of patents.
and during this period have filed:
more applications for patents than
any other attorneys in the United
States. The following extracts
from letters recently received will
give some idea of the manner in
which the professional services of
Munn & Co. have been appreciated
by those who are best qualified to
judge of this matter, and this evi-
dence of satisfaction is all the more
noteworthy,
words of commendation have been
uttered without any suggestion or
solicitation on our part.

inasmuch as these

1 have recelved the patent papers for my
storage battery and 1 assure you I an very
much pleased with the treatment recelved from
you In every particular. You were frank to
- point out my errors, and careful to draw out
all of the little points and details which 1
now see the Importance of and whlch would
have been left out. If Inventors knew the
Interest you take In thelr work In connectlou
i with your experlence and ability, which no
one uestlons, I am sure they would not so
dread making applicatlons for fear of errors:
nor be at a loss to know whom to employ.

1. P. King, Electrical and Machine
Works, ()sgood, Ind.

1 appreciate the thorough, business-like
mamner in which you transact your business,

;and will not fall to have a good word ftor
Munn & o. when an opportunlty preseuts
Itself

Imile Weldlg., (‘vrockery, Glassware auld.
Stoves, New Orleans, La.

We are pleased to note that you have been
successful In obtalnlng ouwr patent, and we
again thank you for the Interest you have
shown and for the able manner lu which you
. have conducted our case,

i Ilibbard Brothers, (ias_ and_Gas:llne En-
| gines, Sandy Mill. N. Y.

Permit me to thank you for your ecars In
looking after my juterest In the case while
‘pending. coupled with your great courtesy Ir

all of our correspondence. 1 also  recelv d
copy of the NCIENTIFIC AMERICAN. It uf-.
Cfords me pleasure to say that 1 have been a

. reader of thix valuable paper for many years
and expect to continue during lfe.
. 1", Brown, M.1), Spring Lake, Mich,

1 thauk you very much for the mentlon
made of my Inventlon In the SNciexrIrFie
AMERICAN., and | think thix ought to bring It
before the manufacturlng publle In pretty good
shape, and I hope 1 may see my way clear
to placlng a standing advertisement with you
In the near future.

W. J. Smith. Lumber, Detroit, Oregon.

Permit me to thank you for youwr prompt-
ness and accuracy, by which you so earnestly
endeavored to protect my Interest. 1 trust
that 1 may have not the privllege alone, but
the pleasure of other buslness relatlons with
you.

Charles II. West, Eastabuchle, Miss.

T thank ynu for the ability with which you
conducted my case hefore the I'ntent Office,
John Carter, Malden. Mnss.

Orr and myself ave very much
nleased over the brompt manner yvou have
looked after thls matter for uns. 1 shall be
pleased to recommend you to clients who may
be Interested In patent appllcatlons.
William A. McDonald, Counselor at
Law. Gloversville, N, Y.
| We thank you for the dlllgent manner In
which you have praosecuted our c¢lalm, and its
successful termlnation.
Reman. llyde & Co.. Ridgway., Pa.
1 beg to express my appreciation of your
suceessful efforts In secuvlng for me cialms
that are so broad and fundamental In thelr

character.
George I. Dale. New York, N. Y.
We shall be pleased to give you unll the
work we have of thls kind In future and are
much ohliged to you for your courtexy In this
matter.

Treat & Converse, Dry (Goods Com

slon Merchants, New York, N.

We are greatly pleased with the service
which you have rendered us and wish to thank
you for your promptness and bonorahle deal-
ing throughout.

Frank 1. Post, Michlgan TPortland Ce-

ment (‘ompany, Coidwater, Mich.
Am well pleased with the way that yon
carrled through the full number of claims,
thereby gettlng forr me a good, strong patent,
and you can feel assured of gettlng my patron-
age In the futurve should I decide to have any
other patents.

Edward M. Howell, Denver and Rio
Grande Railroad Company. Denver, Colo.
Please accept our thanks for your masterly

treatment of our case, and the perfection of
your work.

S. M. Sallsbury & Bro.. Rooksellers and

Stationers,

Roth My,

mls-

Aberdeen, 8. D.

We were most agreeably surprlsed to learn
that you had secured such broad claims In
splte of the action of the Patent Commls-
sloner. We wish to say that In every case
yvouu have conducted for us the results bave
been greater than we anticlpated.

Kidd, Kldd & Depue, Inventors,
So. Norwalk, Conn.

This makes the fifth Letters Datent that
have been granted to me through you during
the past year. | wish to thank you for your
promptness and the careful attentlon which
vou gave to my bnslness.

Fred Menzer, The Menzerette Vebicle
Company, Flint. Mlch.

honesty, which T appreclate highly.
John R. Kirk, FEast Las Vegas, New Mexlco,
T.et me give you my best thanks for the
; masterly way In which you procauved for me my
. Patent, as you got me more concessions than
"1 ever hoped for, and for this there will he
only one Patent Agency for me and that is
MUNN & CO, As far as In my power I will

recommend you to one and all that have any |

aspirations for patents.
Emil P. Datow, New Orleans, La.
MUNN & CO., ;
Solicltors of Patents.
361 Broadway, New York.
625 F Street, Wasbington, D. C.
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For a period of fifty years Munn & Co._{

I thank you kindly for yom' promptness and .

| SYSTEM is a g6-page month.
. ly magazine.

Brim so full of bright ideas
and clever systems that an official
of the National Cash Register
Company writes us as follows:—

‘“The ideas gathered from your magazine
have enabled me to formulate systems for
Mr. Patterson’s letters, books, pamphlets,
telegrams, bills, orders, addresses, ete.,
which has simplified this work greatly.”

And the United States Fidelity
& Guaranty Company say :—

‘“Since the first of the year, when we
subscribed to your magazine, we have com-
pletely changed our methods of bookeep-
ing, and have been guided solely by
the suggestions contained in SYSTEM.
We find the work is more simple, and,
better still, there is less chance of error.*

And what a monthly reading
of SYSTEM has done for them
it will just so surely do for you.

@ The man of experience gets in SYSTEM !
the experience of other men. To the young
man beginning business, to the clerk, book-
keeper or student, SYSTEM is more than
a business college.

To enumerate SYSTEM'S contributors is sim-
ply to name the foremost system experts and the -
strongest business men.

The general articles they write will belp any
man—business or professional. The special arti-
cles for one’s own work no man canafford to miss.

Regular Depa te
menta of SYSTEM

Factory Organization
System in Selling
System in Correspondence
Short Cuts
Answered by Experts
System in Exporting
Business Statistics
System in Advertising
‘The Laws of Business
System in Retailing
Real Estate and Insurance
hemes that Save i
System in the Professions '

Systems actually used
in large, successful fac-
tories, offices, stores,
banks, publications, pro-
fessions, are described in
detail. And experts show
bow these same systems
can be adapted to smaller
businesses.

[} R
The field of SYSTEM
, 1s 80 broad it is not pos-
sible to particularize. But
no matter what your busi-

|

System in Shipping
Successful ThroughSystem

ness or profession, one at {'.uwgra?tucan f
least of our experts is fa. Fuhlished Ahout System
nllliliar with it, and tells S;’,:"“? these depart
the best of what he knows ch o ese -
A ments—edited by anexpert
I“.S.YSTEM' It is your —appears monthly,in ad-
rivilege to consult him ition to the generalcon-

Teely, tents of the magazine.

To any yearly subscriber the advice of any

orall of our expersortheir assistantsisfree
! Send for the portrait bookiet, tell-
layg of each man and his specialty.
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Send us a quarter NOW, and we will send you
FREE the current SYSTEM, beginuing yourthree
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ber number—the first of the new volume,
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m] You cannot lose, Note by the coupon that we

take a/ the risk.
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Engineering Notes.

The British Admiralty are carrying out
numerous experiments at Devonport with
a view to ascertaining the most suitable
means of preventing torpedo craft from
“jumping” obstacles placed across a har-
bor entrance as a defense against torpedo
attack. The obstacles for the purpose of
the experiments will comprise steel haw-
sers, nets, and balks of timber. A torpedo
boat with powerful engines and a strong-
ly-built hull has been specially selected
for the tests.

The new steam pilot hoat “New Jersey,”
built for the New York, New Jersey and
Sandy Hook Pilot's Association, had her
trial trip November 12. The run was
made from the whistling buoy to the
Sandy Hook lightship, 414 miles, and she
covered the distance in 16 minutes. The
New Jersey is equipped with electric
lights that are operated from the pilot
house. She is constructed of oak, and her
cabins are finished in white enamel, with
mahogany trimmings. She has fore-and-
aft compound engines, and her builders
guarantee a speed of eleven knots. The
“New .Jersey,” when on station, will carry
twenty pilots and will cruise off shore.
Her crew consists of a captain, one mate,
two engineers, three oilers, four firemen,
one boatkeeper, and four deckboys. Capt.
Hennessey has command. She will put
three sailing vessels out of the service.
Her dimensions are 135 feet over all, 125
feet keel, 28 feet beam, 17.6 feet deep, and
13.6 feet craught.

The directors of the Nord, Ouest, and
Orleans railway companies of France, and
representatives of Belgian, Dutch, Ger-
man, Austrian, and English roads recent-
ly met at Paris, in order to make arrange-
ments for a through-train service from
Paris to Pekin. It was shown at this
meeting that the trip could be made by
way of St. Petersburg and Siberia in
eighteen or nineteen days, while the sea
route, either by the Suez Canal or the
Atlantic and Vancouver, requires from
thirty-two to thirty-three days. All that
seems necessary at present is an arrange-
ment of time-table connections and the
selection of cities in which through
tickets may be purchased. It is said that
through tickets will be delivered at both
Havre and Cherbourg, and trans-Atlantic
companies will be able to state before
boats leave New York whether or not con-
nection will be made with through trains
to the Orient. The same arrangement
will be made for the daily service be-
tween Southampton and Paris. It was
also decided at the recent meeting to
form a combination with the trans-Ameri-
can railroads and trans-Pacific lines, so
that round-trip tickets from New York

to Pekin could be sold at the former city, |

with the privilege of going by the Pa-

cific and returning by the trans-Siberian |

route, or vice versa. The time required

from New York by either route is about|

the same.

A further important step toward the
realization of the late Cecil Rhodes’ great
transcontinental railroad across Africa,
linking Cairo with Cape Town, has been
completed by the opening of the track be-
tween Bulawayo and Salisbury via
Gwelo, a distance of 300 miles. By the
completion of this section 2,000 miles of
track of the Colonial gage is open to
through traffic from Cape Town to Beira.
The South African war somewhat retaril-
ed the progress of the work, as it was not
possible to forward the material north-
ward from Cape Town, so that work had
to be suspended at the Bulawayo end of
the section. However, other portions of
the route were proceeded with meanwhile.
As this section is now open to traffic, it
will appreciably facilitate the progress of
the through Cape to Cairo road, as it will
now be possible to forward the construc-
tional material from the landing quays
from the Cape Colony and Beira ports
direct to the railroad head. The Cape to
Cairo track is laid for eighty miles north
of Bulawayo in the direelion of the Vic-
toria Falls. It is anticipated that the

Scientific American
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road being laid will reach the Wankie
coal field region by the beginning of 1903.

The Russian government has completed
the surveys for the railroad from Odessa
via Nicolaieff and Kherson to Jankoi, on
the Sevastopol road, with a branch of
about thirty miles to Ochakof. Although
this road is principally of strategical
value, it will be highly beneficial to the
commercial development of the region by
opening up a large tract of grain-produc-
ing country that has hitherto been
severely handicapped owing to the lack
of railroad communication. The dredging
of the Ochakof bar and estuary of the
River Boug—work forming a portion of
the general scheme—has been completed.
The fairway between the commercial port
at Nicolaieff and the sea is now 25 feet
deep by 350 feet wide at the bottom, and
as it is now buoyed, will be officially
thrown open to navigation. By the com-
pletion of this dredging nearly all the
steamers that visit the Black Sea will be
able to load cargoes at Nicolaieff, so that
the latter port will become a powerful
rival to Odessa in the grain-exporting
trade.

Experiments have been carried out on
a railroad near Frankfort with a device
to prevent collisions, with conspicuous
success. The invention consists of a
small apparatus fitted to the locomotive,
which gives visible and audible signals
if another locomotive is approaching on
the same line of rails, or if a switch is
misplaced, while in addition it also ren-
ders telephonic communication between
locomotives possible. For the purpose of
the experiments two locomotives were
started for the same point on the same
line of rails. When they were a certain
distance apart, the apparatus on each
locomotive gave signals to the engineers,
who were then able to enter into com-
munication.

Some time ago the SCIENTIFIC AMERICAN
described the Tehuantepec Railroad
scheme, by which President Diaz hopes
to divert the commerce of the Atlantic
and Pacific oceans across this narrow
part of Mexico. The plan has received
still another setback. Dispatches from
Salina Cruz, the Pacific terminus of the
road, tell of a terrific series of earth-
quakes and tidal waves which wrecked the
harbor improvements at that point and
have involved a loss of half a million dol-
lars. Although President Diaz still
firmly believes in the feasibility of his
scheme, capitalists will probably shrink
from investing their money in a region
which is likely at any time to be de-
stroyed by a volcanic eruption. The
ruined road was built and thrown open to
traffic in 1885, after seventeen years of
alternate failures and renewed attempts
to complete it.

A new type of propeller for ocean
steamships has been invented by Count
Rudolph von Westphale, of Vienna. In
this new design the four blades that usu-
ally run out from the boss at the end of
the shaft are substituted in straight and
flattened supports by blades that are at-
tached to their ends. -The propelling
blades have their outer ends at the same
general angle of the screws, while the
inner ends, instead of coming together at
the center of the boss, meet at the outer
extremity of the boss, where they are
held in position by a circular band. The
wheel practically has eight propeller
blades. The outer blades are only half
the width of the ordinary blade, and six
inches shorter than the regulation wheel
on the port shaft. Practical tests with
this new propeller have been carried out
on the North German Lloyd steamer
“Frankfort;” and it was found that in
the revolutions of the two types of screws
the new propeller made 68 revolutions per
minute as compared with 70 revolutions
of the ordinary propeller, though the
speed was the same in each instance. The
main objects claimed for this new pro-
peller are less vibration, and greater
economy in coal consumption and steam
power than are possible with the present
type of propeller.
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Electrical Notes.

The Northern California Power Com-
pany, which furnishes power to a great
variety of industries in one of the most
prosperous sections of California, has re-
cently installed a 4,000 horse power gen-
erating plant at the Cow Creek station,
| which is situated in the high Sierras and
. is typical of the many transmission plants
which have recently been installed in
California. The ultimate capacity of the
station will be 8,000 horse power when
demand for power reaches this
‘amount. The company has already in-
stalled 3,000 horse power at another gen-
erating station, known as the Battle
Creek station, thus making the present
total capacity of the company’s electrical
installation 7 000 horse power. Among
{the industries supplied with power by
:this company are ore-smelters, the city
waterworks at Red Bluff and Redding,and
the operation of large air compressors at
the Mount Copper Company’s mine at
Iron Mountain. For lighting current is
ialso furnished to the cities of Redding,
Red Bluff and Willows, and the towns of
Keswick, Cottonwood, Anderson, Corning
and Vina. These towns lie along the Sac-
ramento River and are located in one of
the most fertile valleys .n California.
Irrigation is necessary on most of the
lan1i in this valley, and electrically-driven
centrifugal pumps are employed to raise
the water to the irrigating ditches. This
| cheap method of placing in the hands of
the farmer the ability to obtain water
away from streams and creeks has made
him independent of the great water com-
panies, and has rendered it possible to
develop large areas of land which would
~otherwise be practically desert wastes.
Many thousands of motors are already in
. operation in California driving pumps for
irrigation work, and immense develop-
ments are yet to ensue from this appli-
I cation of electric power. The apparatus
which the Northern California Power
Company has recently installed in its Cow
Creek station concgists of two 1,500-kilo-
watt, three-phase, Westinghouse alterna-
tors, which will be driven by impact
waterwheels supplied with water under a
head of approximately 900 feet.

Electric traction is especially active in
Italy at the present time. One of the
most important electric railroads, the
Milan-Varese system, has recently com-
pleted an important branch from Varese
to Porto Cerisio, and the tests which have
been made on the line from Gallarete
to the last named point proved quite satis-
factory. The grades are considerable over
the new branch and in many places reach
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as high as 20 per cent. The electric loco-
| motives, however, have no difficulty in'
making the trip at a speed of 35 miles an |
hour, which could not be reached before
by the steam locomotives. The train
makes the run from Porto Cerisio to
Varese, or 8.4 miles, in 17 minutes in
spite of the grades and sharp curves. The
Milan system, which has already been de-
scribed, contains a line from Milan to
Gallarete, 24 miles, and from this point
are three branches to Porto Cerisio,
Laveno and Arona, of 20, 15.6 and 18.6
miles respectively. Trains have been
running from Milan as far as Varese, or
'35.4 miles, for some time past, but it is
only recently that the line has been ex-
|tended to Porto Cerisio, 8.4 miles, making
lthe total distance 438 miles. The work
on the other branches has not yet been
completed. On this road motor cars and
trailers are used, and trains are gener-
ally made up of two motor cars and two
trailers. An electric locomotive is also
used for freight an1 postal cars and sev-
eral new locomotives are to be built. At
last accounts there were 32 trains run-
ning over the Milan-Varese section, among
which were 7 direct trains which made
but one stop between the terminals and
cover the 44 miles in 53 minutes. In
view of the success of the recent tests
and the completion of the new branch,
the project for electric traction from
~Naples to Rome, which has been discussed
| for some time, is being actively taken
up. Besides this, there will be several
(Continued on page 42h)
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branches such as Velletri-Terracina and
others in the south of Italy. The exten-
sive system which is contemplated will
take a large plant, this being estimated
at 40,000 horse power, of which the
Naples-Rome system alone will require
25,0000 A number of hydraulic plants
are to be erected to supply the roads,
and these will use the falls of the Liri
and the Volturno, as well as the Anione,
the Pescara and several other streams.

When a small E.M.F. is applied to an
ozonizer, no ozone is formed, but as the
E.M.F. is increased, ozone begins to form
at a certain point, and a further rise of
E.M.F. causes a very rapid increase in the
amount of ozone formed. When the
E.M.F is high, the power of the current
to produce ozone is proportional to the
square of the potential difference which
exists between the armatures. As this

law is not applicable until a certain’
E.M.F. is reached (which depends on the|

size of the apparatus), Mr. A. Chassy, in
a recent paper, introduces the idea of a
dielectric inertia to explain the irregu-
larity.

The value of waterfalls has greatly in-
creased since the electrical era, says the
Mining and Scientific Press. Time was
when a cataract was valuable only for
scenic purposes, but now it is useful as
well as ornamental. Niagara is worth
one thousand million dollars more as a
source of electrical power than merely
as a sight. California waterfalls are in-
creasing in value in a commensurate de-
gree. Snoqualmie Falls, in Washington,
has enhanced in value 5,000 per cent in
the last few years.

The city of Bombay, India, is to be
equipped with an extensive system of
electric traction and lighting, while an-
other scheme for operating a stretch of
railroad is to be carried out. Water is
to generate the necessary power for
both projects. For these purposes two
huge water-power plants are to be con-
structed. The machinery for supplying
the electricity to work the railroad is to
be installed on the Doodh Sagar River,
about 300 miles north of Bombay, at a
waterfall which is about 2,500 feet in
height. It is anticipated that with the
projected machinery for this installation
50,000 horse power will be generated—
available throughout the year—sufficient
to operate some sixty miles of track. The
power for lighting and working the street
railroads of Bombay is to be transmitted
from Neral, about forty miles distant from
the city.

A comprehensive scheme of electric
traction is to be installed upon the roads
of the foreign settlement of Shanghai.
Competition for the construction con-
tract was very keen between American
and British firms, but the order for the
equipment has been placed with two Eng-
lish houses. Work is to be commenced
immediately. The present contract com-
prises the construction of nine and a
half miles of double track, and eight miles
of single track, the necessary equipment
and cars. The work is to be completed
by the end of 1904, and the cost is esti-
mated at $3,500,000. The Shanghai
Municipal Council reserves the right to
take over the roads at the end of twenty-
one years on specified terms.

A system of electric heating has been
adopted in the cars of the electric

railway to Versailles. In each car of°

the central corridor class, ten heaters
are placed on the floor between the seats,
so that they act as foot-warmers. The
heaters are of the Parvillée type, in
which the resistance consists of a mixture
of metallic powder, quartz, kaolin, and
a flux, and are connected five in series—
being supplied from the third rail at 550
to 600 volts. At 110 volts each takes one
ampere, and the total power for each
carriage, which seats forty passengers, is
therefore 1,100 watts. Assuming a cost
of 15 centimes per kilowatt hour, it fol-
lows that the expense of sixteen hours’
use will be 2.64 francs. The mean tem-
perature obtained at the surface of the
heaters is 70 deg. when the external tem-
perature is 0 deg.
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The Value of a FPaper

to its readers is seldom determin-
able, for the reason that, beyond
an occasional letter of praise from
“an old subscriber” or ‘“an ad-
mirer”’—who is influenced by some
particular article that coincides
with his own views—editors and
publishers rarely receive any com-
mendation for their work.

It is rarer still that such com-
mendation takes tangible shape or
extends beyond mere words, and
therefore the periodical that can
draw forth from intelligent people
a substantial acknowledgment of
its value must be conceded to have
a very strong hold upon its readers.

The following are extracts from letters
from prominent Members of Con-
gress who are readers of the ScIEN-
TIFIC AMERICAN:

It has no equal In the journallstic world.

It Is a great publication. and I value It
highly.

I'here Is no journal which T receive that I
read with more pleasure.

It 1s the most valuable, up-to-date scientlfic
publicatton of Its kind published.

There 1s no paper I read with such profound
Interest as the SCIEN'TIFI¢ AMERICAN.

t I1s a great paper and one replete with In-
teresting Information.

I for years past have taken great pleasure In
teading the SCIENTIFIC AMERICAN.

I regard the SCIENTIFIC AMERICAN as decid-
edly the best scientific paper published In
America.

No paper which comes to my hands contains
more information of a kind that is of practi-
cal use to legislators.

I began to read your vatuable paper when I
was ten years of age. and, although it has
not made a scientific man of me. it has helped
to make me an American.

I have been a constant reader of the ScCIEN-
TIFIC AMERICAN for many yearg. and find that
it kpnlps pace with the growth of the country
and ihe development of knowledge and ideas.

It is the most vainabie. up-to-date scientific
publication of Its kind published. Its articles
are always fresh and reliable. and written In
such a popular style as to be easily compre-
hended hy even the laymran in scientific mat-
ters.

The following are a few comments re-
ceived by the Editor from sub-
scribers when renewing their sub-
scriptions. These letters were en-
tirely unsolicited on our part, and
are valued as showing the appre-
ciation of readers from various sec-
tions of the country, both young
and old.

1 have been a reader of the SCIENTIFIC
AMERICAN for twenty-seven years. and every
issue is just as new and interesting to me as
the first copy was w hen was a young man,

l‘alntpr Rellevue, O.

A long story short is this: My son, eleven
years. over one year ago could not be inter-
ested in his school work. We had tried every
means. .Just why I cannot say, one year ago
I ordered the ScIENTIFIC AMERICAN In_ his
name. Ile was interested, became studious
and did so well his teacher cailed to ascer-
tain what was the reason. [ thought I could
not afford the paper for the coming year. and
my son bas emrned the money and wishes to
have his SciENTDIc AMERICAN continued an-
other year. G. B. Royer. Elgin, Ill

I have faken the SciENTIFIC AMERICAN for
fifty years. ever since it was first started. |
intend taking it while I live. T am only eighty
yvears old now. and may live some years longer
in this healthy climafe.

V'm. Burnet. San Francisco, Cal.

1 cannot do without youmr paper. having
had it for 40 years,
G. .1. Van Duyne, Monroe, Conn.

Your paper is a grand instructor for any
young man. and were 1 a young man, and had
time to read. I would not be in want of the
SCIENTIFIC  AMERICAN  and  SrrrnLeMeENT for
$£20 per year. as evervthing in the paper Is
good. moral and instructive.

W. M. King. Germantown, I’hiladelphia, Pa.

This makes the twenty-third yvear of my
continuous subscription to your vaiuable paper,
and T cannot be without it. 1 always connt
it my Christmas present.

T. I.. Charma», Oregon City, Oregon.,

T have nearly complete voluimes of the Sci1-
ENTIFIC AMERICAN for some thirty-five years.
and consider myself a life member.

T. J. Howe. Owatsuna, Minn,

T have subscribed for your paper over forty-
eight years. and have not missed a copy, and
would not be without it,

F. M. Wiser. New Haven, Conn.

Pres. Angell. of the T'niversity of Michigan.
when questioning students in an Important
examination, =aid. ‘1 would trust any boy
anywhere that reads the SCIENTIFIC AMENRI-
C'AN.”’

A subscriber for twenty-eight years writes:
1 have two sons., both occupying lucrative po-
sitions in the TEast as electrical engineers.
They were made such by reading the ScIEN-
TIFIC AMERICAN.

Your paper ought to be in every home where
the Iinglish language is spoken.

John Kerstein. Clarson. Towa.

I cannot affmrd to be without the SCIENTIFIC
AMERICAN and SUPPLEMENT, as they have be-
come a part of my life, a perfect library up
to date every week. T cannot speak too high-
Iy of them. A. C. Winch, Kaxonville, Mass.

I have taken the SCIENTIFIC AMERICAN for
the last twenty-five years, and have every
fssue to date. 1 would not think of doing
without it. It ix the best naper published
in the world. T.. G, Murray, Converse, Ind.

1 have taken your interestlng and valuable
paper for more than twenty-five years, and
probably shall continue as long as 1 live. and
I wish that every young man could he a con-

stant reader of it.
B. M. Gunston, Oswego, N. Y.
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Sclience Notes.

A. Winkelmann states that as a result
;of his experiments on the diffusion of hy-
drogen with platinum, he finds that the|
'rate'of diffusion increases after the plat-
| inum has been treated for some time. It
I'fs proved that this is not due to expulsion
of occluded air, but to the crystalline
structure assumed by the metal. When
the platinum has passed into this state, it
i persists therein. The diffusion of hydro-
' gen through red-hot platinum is not pro-
portional to the pressure of the gas, but
it is probable that the diffusion is accom-'
panied by a dissociation of the molecules,
and only the atoms of hydrogen pass:
ithrough metal. The results agree with|
i the formula obtained in previous experi-
ments. The present experiments were
‘made with a platinum tube 19 cm. long.
-1 mm. in diameter, and 0.1 mm. thick in
"the walls. The metal was heated electri-

~cally.

A writer evidently versed in the prac-
tical manufacture of mantles contributes
.to a contemporary the information that
{ the chemicals in 1,000 mantles cost $17.50;
the fabric prepared, $13; the shaping, $14;
coating. $3.75; boxing, labeling and pack-
ing, $3.75; profit, and selling expenses,
| $6; total, $60. Or the manufacturer can-
not sell a reliable mantle for less than 6
cents apiece.

It has been found that when photo-
graphic dry plates are cut with a diamond
on the side opposite the film, and then de-
veloped, the film turns dark along the,
edge of the plate to the breadth of a few '
' millimeters. The film always develops
first on the side next the glass. This ef-
fect has been traced to a momentaryj
fluorescence along the line traced by the:
diamond, the radiation penetrating the:
plate.

The formation in the gold fields of.
South Africa is peculiar. The gold is in;
reefs. According to the Mining and
Scientific Press, these reefs are massive
.and made up of coarse granite conglom-
 erate and sandstone, with here and there
large or small cement seams. The gold .
.is not in the quartz or sandstone, but in'
'the cement. The streaks which carry
"the gold are from 6 inches to 60 feet in
iwidth, and almost invariably widen with
depth. When the outcropping is first dis-
covered it looks like a vertical vein, but
! soon fiattens out on depth. The mining
"there is more like coal than gold mining
:anywhere else. Shafts are nearly all
16x 8 or 16 x 6.

During the progress of some excava-
tions in Alexandria, Egypt, the workmen
came across several huge blocks of mas-
onry, some as much as three yards square.
'The remains of the entablature of a
large edifice, which probably consisted
',of two stories, were also found. Some
of the blocks bear quarry marks difficult
to decipher. These masonry blocks,
rwhich have been examined by experts on
the spot, are believed to be the ruins of .
the ancient theater of Alexandria de-!
‘scribed by Strabo. The discoveries are|
. to be carefully investigated by expert
Egyptologists to aucertain their exact
origin and the era to which they belong.

The so-called gutta-percha tree whichl
.has been grown experimentally in the
island of Zanzibar appears to be of doubt-
"ful economic value, as the latex obtained
from it loses its plastic character after a

A series of experiments has been made
by Schaible to determine the effect of'
diminished air-pressure on the growth
and germination of plants. The apparatus
Iused is fully described and illustrated
and details of numerous experiments are
given. The results arrived at were that,
as compared with similar plants grown
inder normal barometric pressure, those
' under the diminished pressure—in most
cases about one-quarter atmospheric pres-
sure was employed— (1) grow more rapid-
ly; (2) germinate more slowly; and (3)‘
excrete drops of water from their leaf
surface. ,

Prof, Exner, founder and,director of the
"Technologlcal Museum of Vienna, re-

(Continued on page 41)
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cently declared that the five million tech-

"cluding cloth, unvarnished wood,

oG TIEMANN & Co. - |

'and the tubercle bacilli;

\water, with 24 hours’ exposure, gave a

nical experts of all grades throughout the!
world had too small a share in law mak-
ing and the administration of the various
states. He maintained that technical
knowledge was of such importance as to
warrant the creation of politically inde-
pendent technical departments in every'
country.

Dr. Oliver P. Hay of the American‘

Museum of Natural History has found the
humerus or upper wing-bone of a great
auk’s wing among a number of bones and !
shells sent to the Museum for examina-’
tion by the State Geologist of Indiana.
The bird has been extinct since 1844. The
most remarkable thing about the dis-
covery is that the bone was cug from a
mound at Ormond on the south coast!
of Florida. The north coast of Massa-!|
chusetts is generally supposed to have
been the most southern point the bird
ever reached.

Some interesting experiments in the!
interest of science have recently been un-
dertaken at the Turin Physiological In-
stitute, with the object of ascertaining
the proportion of carbonic oxide necessary
in the air to destroy human life. Signor
Teodoros Scribante of Turin placed him-
self unreservedly in the hands of Prof.
Mosse for the purpose of the investiga-
tion. On three successive occasions Sig-
nor Scribante was confined in a hermeti-
cally-sealed iron chamber, the air of which
was mixed first with 1-333 of carbonic
acid, then with 1-285, and lastly with 1-233.
At the third experiment the courageous
patient ceased to breathe, and was found
to be in a cataleptic state, from which he
was restored only by means of oxygen.

The London County Council has been
carrying out for several months interest-
ing experiments for the purpose of ascer-
taining the degree of effect different gas-
eous and liquid disinfectants exercised
upon microbes. Various materials, in-
linen,
and wall paper, all of which in ordinary
practice often require to be disinfected,
were experimented upon. As regards fluid
disinfectants, it was found that corrosive
sublimate, one part in one thousand, with
24 hours’ exposure, destroyed all mi-
i crobes, including the spores of anthrax
carbolic acid
in five per cent solution, with 24 hours’
exposure, failed to destroy anthrax spores,
but was efficacious in all others. One
teaspoonful of Condy’'s fluid to a pint of

i
|
!
i
|
|
i

negative result; when used in five times
that strength it was still practically of no
value. Bleaching powder, generally
speaking, only destroyed the less resistant
forms of microbes, though in the case of
anthrax sSpores on paper and on linen
it was more effective than carbolic acid. .
The typhoid bacillus was killed by all|
disinfectants used, except Condy’s fluid'
and bleaching powder. The diphtheria
bacillus was killed by formalin and sul-
phur dioxide. Anthrax spores were only}
destroyed with certainty by the perchlo-i
ride of mercury, the other disinfectants'
either failing occasionally or being un-
certain. For tubercle bacilli carbolic
acid and perchloride of mercury were the
only disinfectants efficacious on each oc-
casion, and it is especially deserving of
notice that neither formalin nor sulphur
dioxide was eflicacious for wood or cloth
infected with this bacillus.

According to the Lancet, evidence is ac-
cruing that the practice of adding arti-‘
ficial coloring matter to milk is increas-:
ing. Samples are commonly met with
thus colored to give them a rich but false
creamy aspect. The natural color of
milk bears no relation necessarily to the
amount of cream present. It is very de-
sirable that this practice should be
stopped. We believe that annatto is the
dye commonly employed and it is for-
tunate that it is harmless, though that
fact does not justify the device. Certain
coal-tar dyes have, however, been detected
in milk and among them methyl-orange,
or, in chemical nomenclature, the sodium

salt of dimethylaniline-azobenzene sul-I

phonic acid.
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