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·the King of modern sanitary appllanoes. 

IllUBtrated Catalog free for the asking; Bend for it DOW. 

Metropolitan Filter Co •• 

163 WASHINGTON STREET. CHICAOO. 

Overcoat 
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Miner&ls sent for examinatlon should be distinctly 
marked or labeled 

(8760) J. A. D. asks: 
a composition can I use to build a eastle 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 withortt litharge in 
Jt, 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 formulre 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 suffiden t1y 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 cementlnj; 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 
speelfic 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 cim be given for illuminating gas 
on account of its variability; whether coal 
gas or water gas. how largely carbonized. etc. 
In general, Its spedfic gravity will be between 
0.5 and 0.6. referred to air as the unit. :1. 
If a cylinder of aluminium, 60 feet long, 1U 
feet diameter, � incb thick,

' 
be exhausted 

'of air, would it float in the surrounding air. 
or what would happen? A. As the weight 
of sueh a cylinder of aluminium is 3,4aa 
pounds. and the volume of air it displaces 
weighs only 380.7 pounds. it would not float 
in the air. In order that an object may 
float in liquids 01' 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 e(lui valen t of 6.:!:! I';ng­
!Ish 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. Pock­
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 
38:;. 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 subjed. 
2. What is the wattage required for the above 
lamp? A. Ruch a lamp may take 300 or a 
little more watts. :t How does an inclosed 
arc compare with an open are for efficiency? 
A. The inclosed arc is p"eferred to the open 
arc principally because It costs less to oper­
ate. It runs 100 to 120 hOlIl'S on one trim­
ming. A single lamp can be cut ont of cir­
cuit without disturbing others. If ordinary 
open arcs are used, two must be turned 011' 
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 2¥. to 3 ¥. watts per 
candle. 5. In the .July :!6 SCIENTIFIC Au­
ERICAN, I find that the ('abies of the new 
East River Rridge are made lip of 37 strands 
arranged in a hexagonal cross-sectional form, 
five strands lying on each side of the hexagon. 
Now. my query Is. How 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 East River Bridge. we beg to refer 
you to the engineers. Address Engineers' of­
fice. New East River Bridge, Brooklyn, New 
York. 

(8763) E. L. T. writes: I have 
eral paper-bound books which I would 

(O,1Itmued on page 4f!I) 
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II S k I covel' with cloth. but ('annol lind any l,aMle 
Ooal which Is jllst tht' thing. t 'an YOIl !Suggest 

• •  something: It �hould attach <'loth to Ilaper OlD e ess Pulverizing SPCI\I·ply. bp �omt'what fI .. xlhlp when donI' and 

I dry '1ult-kly. A. Bookblndt'I's �ene .. ally IIlSe or-

O t t' St k ,lIna .. y lIoul' paste fo .. (·o\· .... lnl': boa . . d o\' paper 

U oms Ie 0 eI' with dull.. 11 Is ht'st ma,l" by lStil'l'lng up the 
11011.. with a slUali all l(lunt of ,"old water, 
lind then running It Into hot wate .. to which 

tbatts economtcal,clE::Rn. self-feeding, and which suves 
��

i
lJl�

r
KI�\��:I�!�;te:::i�J�

l
l�rt���llil���ll�t�a:;'J>!��� 

t\hilJ cumpanies. 'l'hp u";lng of soft conI hUB beeu decried 
nil both luud tlud watel" 011 account uf tlw tlirt caused by the blael, �llIoke. 'l'hil!l il'l now whully avoitletl by the 
new allti thornuj,Zhly tel'ltpd machine known as 

The IDEAL Smokeless 
Coal Pulverizer & Stoker 

II little alum has been added, ;;tin'lng until 
"lloothly swelled. If this be not found strong 
enough, make a little, lStarch "aste In same 
manne .. and add "uu'e "enlce turpentine. 

(8764) A. M. says: If you take 2 
d\'U('hms or sugul' uf lead, dissolve In 'h Illnt 
of wate .. , Ihen take Ii d .. achms of hyposulphlte 
of suda, dlssul\'t' In' % 1.lnt of wate .. , then 
mix the two "olutions, yon will �el a 11I'ecl­
pit at... Xow what I want to knu\\, I., What 
Is the preeillitate and what Is the solution I 
want to liS": \Joes It {'ontaln It'ad enough to 
be Injul'lolls to the human system': A. ::Iugar 

which I,ulvel'iz,,> ullfl fe",l. the coal "'lila con<llliolls "1 of lead (lead acetate) a!lri hyposulllhite of 
CfWtlJletf t'fJmh�ti/j". Jt rurlljslle� intense and �u!'tatllPd :-:;nda (thiusulphate of soda) real't with the 

��;�e�'���I�'�:��iTal�:r�t '!.�n�j�;'t'};��! f,l\'mation of lead thlosulphate and s�hlm ace­
�l�C�� jS�:\'iI�'J o<j,��ut�1!11 t��:dt�ati��: I tate. If the: sugar of lead and ��po be taken 
'I'ht're are 110 chnkertl or half.burnt t In mole('ulat \ l'atios, that Is. 3. U parts of 
���

la�W:�it��{.I:;;e ��:8al:��ri'm
p
�rp�� 'i ('I'�'8tallized l�ad a{�etatl! to :!.f8, pal�ts of cry­

ble powder which is e:lslly � slalllzed hypo. th .... e ",III be an' almost com­d
r{l;:�1 ��:[f:.i

e
':nJ::'"ee;.:;".i : plete l1t'ecillltation of I .. ad thlosu'lphatt': this 

labor ... vlngma- pl'eclpitate Is at ti .. st whitt'. bUI It tll .. ns black ���:��:. tR�o�m I hy standing <l\', by wa .. mlng, owing to Its ('on­
Pis I�.::�I f�,�t<:ii ; "" .. slon Into Ipad sulphide. Ill' using a larger 
s t ea mob 0 a t  •. I amount of hypo. the pl'ec:'lpltate of lead thlo­f.�" ��l:t'1;:'�I�� I sulphate at til'st fOl'mt'd will I'edlssoh .. aR a 
without co.t or double sodium lead thlosulpllatt'. These I't'- 1 
��;

,
.��:::,:,oiler actions should all be coudtwted with the 

gr Full information on application to 
cold solutions: h .. atlng will Illwa�'s ('ause 
black .. nlng. The amount of I .. ad that will 

THE IDEAL FUEL-FEEDER CO., remain In solution will depend upon Ihe gr .. ater 
164 Montague Street. BROOKLYN, N. Y. 01' less ex,·"s. of hypo used. It Is always a 

.. Isky thing to In t .. odu(·e lead Into the human 

fNGRAVING M I ( H I II f I system; Its effect Is c

,

.umulatlve. 
fl 11 ( 8765) H. F. I'. asks: I have a 50· 
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kilowatt �ene .. al electl'k altt'l'natol' which I 
use for In('andt's("pnt lighting with 11I·lmaI'Y. 
circuit at 1,1:i0 ,"nits and st"'ondaI'Y at 104 
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tbe that" tell the ttme tho world over." 

NOT A TOY 

Show­
time,. the 
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HAS NO EQUAL ANYWHER E 

FINEST GRADE 
14K. GOLD PEN 
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TWO 
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Our 

Extrao rdina.ry 

Offer 

IN BRASS, STEEL OR OTHER METALS 

SINKS THE COST 
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volts. I wish now to Imt In 11 f .. ,,- 111'(' lamp": (PolI.hed Nickel, Durable, Mafe.1 
If I put {'onstant potpntlal lamps III parallel :�II�g�¥����;tt j';����� d�I�:b%

a
¥,� �:ca�: .. s,�:��n;I:��s {

'�'�;��!; '.: 
w�� 'I�h" 

m
(�I�n���; ,&:g��I .• tM, 8�iirl::����y::�:8�i:� serl .. " a 1'(' laml' "annot be IIs .. d on ('onstant PAR KER, STEARN S  & SUTTON, 226 South St., New York pot .. ntial main,;. _-\n al'(' laml' pl'ovldt'd with 

Geo. Gorton Machine Co., Racine, Wis ., U. S. A. a suitable "t'slstan{'e ('an bt'. Su(,h lamps are 
Over aoo In use by all trade. fu .. nlshed by lamll manufa<'lllrt'l's. both open 

and Indos .. d a 1'('. and al''' In use In \'I'I'Y gl'eat 
numhpl's In many "Iat·ps. We do not think 
the Incandescent lamps will flkkt' .. so long as 
they al'e bl'idged at'1'OS8 the se('ondary cI .. cult. 

(8766 ) W. M. B. asks: Which is the 
mo .. e Ilt'althful unde .. wea,,-plII·" wool 01' linen 

cl!��e�lt� .�'}����\��i�:."t mesh': A. This Is a matter that cannot b e  
��':,':-·I1��;;e;l�uy�� �:.�y� settled by anyone's dktum. Tht' advocates of 
can't <1u dUllIage witb It. wool claim Ihls to be supe1'ior, while the advo­
���: ;i:aii;zt��t

i
:��,:�'!t(J'l', cates of linen a .... equally Insistent they are 

Razor in 'l'in Box, . $2.W correct. In fa vol' of wool may be said that A���w�t; a�,�ng:,��r;f, _ 2.0.; It Is the mort' natUl'al body covering, as It 
Razor. with two blade., Is chemically alll .. d to hal .. , In fact, the hairy 

In leather cllIoe, - - :1.,>1 'cove .. lng of all animals Is much alike. Also, 
dear.,�

u
�i1r��\f�g� "o':-tlb��: wool gives und .... �a .. ments of greater warmth: direct f.'Om us. , linen does not .. etaln the body heat as well, THE GEM CUTLERY CO., 60 R eade St., N ew York 'Ilnd In this dlmate it Is very probable that Sent trial to responsible parties. linen m .. sh would be pronounced too ('001 to 

Why �ot Use the 
. . ...... _-_ ...... - - - I wear by vt:'ry lllallY people. ln favor of linen 

'we have tht' fad that the linen fiber Is a VVEEBER MUF F  I.E R ? ' cellula .. fibe .. , and il ence very resistant to any 
�u anlloying �()Ulld from 
exlJaust. ;\0 L)d.ck pres­
�UI'e un e�ine. Hmal1 in 
size, can be placed any­
whel'e. I..ow Inprice con­
Mhlel'iul( Iloud�. Now be-
�:.: ��;��h;�::lUJ����� will talk themselves. Write for price •• 

C. F. W.EEBER MANUFACTURING WORKS. 
266 Sherman, St., Albany, N. Y. 

IF 
Gasoline Enatine 

buy 4 

SeI,'{)u\1 Iland to�n�dlle!l 1 to 50 H. P. otll� Ill!lkes t'heap. 

(lhieago Water liulor & Fan Co. 
utb Lake Strt:d, CfllCAUO, ILL. 

decomposing a(·tion; while wool Is a nlt .. o­
genous fibt'l', and h .. nce not as stablt' or resis­
tant. Also. linen allows the p"l'spl .. atlon of 
the body to pa.... th .. ough and evapo .. ate more 
freely. It would seem as though the advan­
tag .. s of both klndR of undergarment are pretty 
evenly balan(·ed. and that preference Is reaIly, 
a matter of choke and ('omfo .. t. not of health. 

(8767) T. A. K. says: I have some 
selenium In tht' powdered or precipitated fo .. m 
with whl{'h I want to spread a thin coat over 
a plain mt'talllc surface, after which I want 
to anneal- the selenium and make It sensitive 
to light. \\,111 you please glv� me detailed 
directions fo.. doing same � Is there anything 
that will dissolve the selenium so that It can 
be flowed over the surface so that the solvent 
will evaporate and leave the selenium, which 
can be annt'aled afterward. A. Thl're are two 
aIlotroplc forms of selenium. The one is 
soluble In carbon blsulphlde: the other Is in­
soluble, but If It be melted and then cooled 

rel"e .. ,tetlj�. , .. apldly, It also becomes soluble. Both forms 
i will dissolve In selenium chloride. I I (8768) M. F. S. asks: 1. What would 
'a barometcl' register In a perfect vacuum? A. 

I A ba .. omet .. lc !lerf .. ct vacuum should corre­
on-aiiipllea.tiii,;;: spond absolut .. ly with the atmospheric pres­--------------------- 1 sure, less the elastic force of the vapor o� 

r • m .... cury. A nearly perfect vacuum applied at 

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

Vou will freqQentl, write tbe same word or expression the base of a barometer should register at 
I 0,000 TIM E S t'qual levels of the mercurial surfaces. 2. 

darin, tbe next year. If you will write It once and 
Wh .. n It registers at 'h Inch Is It near a per-

send It to as wltb ISc. we will send yoa posl paid, oar f .. ct vacuum � A. One-half Inch of barometric 
Patent Cashion Rubber Stamp tbat save. ,he .tber h .. l�ht Is only a partial vacuum and Is equal 

9 I 999 TIM E S • I to O.:!4ll of a pound prt'ssul'e p .. r sqllar .. Inch 
At this lPeclal price Ibe expression milst be 10 OlIO absollltt'. :I. About what would a barometer 
line, not over Ibree Inebes long. rt'glster In an In('and .. scent electric lamp globe? 
Our SO page book Illustrates over a tbousand wlYs II A. The residual volume of air In the best In-wblcb a rubber stamp will save time. candescent lamps Is about 1-1.000,000 of the 4c. hi stamps will bring It to yoa. If you use your own letter· bead or postal card, we will send II free. volume at atmospheric pressure. When 
DON'T DELAY. WRITE IMMEDIATELYI charged with gas free from oxygen the vacuum 

�� � may be much less. 4. Can a perfect vacuum )'M@.@"':G[ji) 181 Madlsoa St., be made? A. We understand that a perfect 
tJW 1].J CblcalO, U. S. A. vacuum has not yet been accomplished. The 

m�t p .. rfect vacuum yet claimed Is 1-500,000,-" • 000 of the volume. 
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Send for catal 'gue No. 75%. 

THE PRENTISS CL OCK 
IMPROVEMENT CO., 

illustration on left Is 
ladles' style, OD right. ge,ntlemel'-'. 
8tyle. 
Lay this ScientifiC American Down 

and Write NOW 
ADDRESS 

laughlin Mfg. Co. 
B06 Griswold St., DETROIT, MICH. 

T1IE nIXON MOTOR 
The elJtlsl of un,y1\o1otor n ow ronde, {'h.-apt 

Dumblt'! �iU\l'lt'! Le!ol."I m:ac1lill� work ttl rio 
�nl1 °fl 

•• ���.;;�O�::�'�lf\\l:l� � .. e liihle 

49 Dey lilt., New "or" ClIty. 

�('t of (':uttmJ,.'" with l'oM llrllwn Kt'31111t'P 
cylhult'r. l'srli9.tinJr rinJ(tlo alHI sll1minllnn l'UKt", ,1f..01l. :oOt't of (':tl'tinW'l with 100ft \'a. .. t iron ('yl­
illrll'l'. "l't'lU'b l'9.ttern :uHI aluminiulII \'l'lmk caHt', .10,(1(1, �t't of ('IUltiUJ."!'I with iron 1'lllIlk 
Cak •• �,lK1, {'oOl111t'tt' Nt't of Hhw Pl'intM with 
each rit't of ('s�ting8, l"t'nt C, «), I., if *'.!.CNI iH 
Bent with orrler, 511t'rt'ent. if \,:tsh is �nt. 

InXctN MOTOR {·O. 
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Monthly 

COUNTRY 
HOMES, 

$2,000 
AND UPWARD 

COMPLETE 
FLOOR PLANS 

GREAT 
PRIVATE 

HOUSES 

STABLES 

INTERIORS 

I\RTISTIC 
GARDENS 

PATENTS 
RELATING TO 

BUILDING 

T- HE AMERICAN PEOPLE are notably a home­
loving people. 1 lIe BUILDING MONTHLY 

of the Scientific American is designed 
specially to stimulate ideas in regard to 

the building of the home and its interior treat­
ment. The houses selected for illustration 
are as varied as possible in architectural style, 
in design, in cost, in locality, and in regard 
to the materials from which they are con­
structed. No one who contemplates building 
a house should fail to subscribe for the BUII,D­

ING MONTHLY No architect or builder 

should be without it. Both will find the 
"Talks with Architects" suggestive and 
of great practical value. Special attention is 
given to such details as attractive doors and 
porches, gardens and gardening, mantelpieces, 
household furniture, etc. The floor plans are 
published with every house illustrated in our 
columns. Present subscribers to the SCIEN­

TIFIC AMERICAN, who are not familiar with 
the BUILDING MONTHLY would find this 
monthly of the greatest possible interest as a 
family paper. Sample copies will be sent free 
to present subscribers; those who are not sub­
scribers should not fail to obtain a copy from 
a newsdealer, or we shall be happy to forward 
a copy on receipt of 25 cents. Subscription 
price, $2.50 per year. 

nUNN It CO., Publishers, 
ScIentific American Office. 

361 Broadway, New York. 
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FOREIGN 
ARCHITECTURE 
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Paint or Whitewash the 
Easy-Economical Way 

'Scientific American 
Patent Department. 

Save 90% 
Hook's Pneumatic Coating Machine 
Equals Twenty Men With Brushes-

For a period of fifty years Munn & Co. 
have acted as solidtors 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, inasmuch as these 
words of {�ommendation have been 
uttered without any suggestion or 
solicitation on our part. 

will paint or whitewash in one-tenth the 
time it takes by hand, with better results 
as to appearance and durability; cleaner 
than brush-work; no scaffolds nor ladders 
required. No one spending $35.00 for paint­
ing or whitewashing can afford not to have 
this wonderful labor-saving device. Any­
one can operate it. Figureoutthe aavlogln labor. 
We have put "STAY-THERE" PAINT 
on nearly evervtblnt! from ocean Steamsblps to Row 

Boat.; fiom Grain Elevators to Corn Cribs, 
<,'-esther.proof and Flre-proot) 

Asubstltute for oil Jlaint at one-fifth the coat. BetteTand ascbeapas whitewash. 
Our twenty-four page book tells the tale. We ahallappreclate your enquiry. I hav<, l'<,c<,lv<,d the po tpn t  papPI's for my 

stol'agp battery and 1 aSSllre you ] lun vel'�' I mu('h plpa,pd with thp trpatmpnt I'ecpl ved froru 
I you In HPry partieular. You w<,rp frank ! o  
, point out my PI..-01·., and ('areful to dl'aw out 

F. E. HOOK, 1 1·27 Hook Bldg., Hudson, Mich., U. S. A 

STARRfTT 
�lmbody the most advanced Ideas In line tool·maklng. 
J�iie�� : a:n:r:'t'\t t�t�e mechaniC, a luxury to Ule 

eatalogue No. 16 B, sent on request.. 
THE L. S. STARRETT CO., Athol, Man., U.S.A. 

- --- --�---
EVANS 

VacuumCap 
l'bi:ol; �\pp1innce will massage 

��o� �����oa��dr��C��8eo�tt�::: tioll. It wiJl ,top hair from fall· 
tnJ! out. ['!leOUI'Ujles a healthful azruw'h and i!o\�uaranteedtoJrive �atii!!faction. Address 

EVANS VACUUM CAP CO .. 
Fullerton BMg-. llit. 1 .. oul.., 1I0. 

THE BICYCLE: ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M,D. A val- , 
ullble and interesting paper in wbich the snt)jeL-t is ex-
��,!8���e�� :�:a;;�:b��et�!�rf�l:�Oh��Ft��,ard¥?,���� Ji 
�:::i���'iW g�r;��������e�,o. ('ro�:��e��\!!c�C\����ts� 
To be had at this office and from al\ new.dealers, 

$1000 for $2 
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Tbls hand.ome leatber combln�tlon card-case and 
�cket-book, wltb $1000 at dl'ath aM t4H a mouth for 
����';r:''hmo�CCI�:::'�I;," "'J'3C���dPe:-J:'t ����i'l!� cation .ervlce. �o.t of all; $2 per year. Send $2 for an outfit. and If not satisfactory your money will be 
refunded. 

COMMBRCIAL RBOISTRY CO., 

Dept. I, St. Lo uis, Mo. 
AGENTS WANTED 

�� Tilt MtRKtL " 
all  of till' lItlle points and dptalls whll'h I 
nllw SPP tllP Importan('p of and whll'h would 
have bepn Ipft out. If Inven tors knew t ll P  
Intprps! you take In tlll'll' work I n  ,·tmnpctlllu 

I with your pxpPl 'lencp and ability, whlt'h no 
onp tlUpstlons, I am IIUl'e they wuuld not NO drpnd making applkatlonll for fpal' of PI'I'IlI'S 
nor bp nt a loss to k n o w  whom to "mploy. 

I I .  P. King, Ele('trkal anti �[" ('hhl<' 
,,'orks, Osgood, I nd, 

I al'l,rpdatp Ilw thlll'ough, business-like 
,nUl lllWI' in which ,\"1m tl'uuKnd �'Ul1l' Inu.;iot'ss. 
,and wil l nol fnll to ha ,'" n good wtJl'd rO!' lltnm & t'o. when nn o l'I,ul'ttmlt�· P I'Ps .. u t, 

It,elf. 

8toVt�R. New OI'1t�nnK. Ln. I Emile Wpldlg. ( ' I'Ut'k"I'�', Ilhts,w,u' .. nnd 

We al'p plpa,,,d to notp thnt you have bpen 
Sllt't'pssful In ubtalnlng our patpnt, "nd we 

This is the 1902 model The 1901 will again thank �·ou for tllp Intere,! you have 

be ready Dec. 2uth. Write for particulars. , h�:�:�n,.t:�d:H'��� t
'
::�

I' 
��I:

e.
mannpr lu whkh you 

THE MERKEL MFG. CO. Dept, A. 'I' II ibhaI'tl Ilrothpr,. Ilas aud Ila,.d lnp I·:n· 
Milwaukee. Wis. gin",. �nnd�' 11m, N. Y. 

---------
Permit rut' to thank .'·ou fol' yUill' t"11'1' In 

Moosehide Moccasins l o o king artp l' my lutl'l '",t In t h e t'nSt' while 

d SI' ' ppndlng, t'o upled with YII lII' gl'"at t'IIul'I,,"v I .', an Ippers al l IIf IIUI' t'"I·,· .. SI'""'I"nt·... I Il iso I','cpl\" d 
MEIZ" SCHLOERB, Oshkosh, Wis. t'II P�' or tl... �t'fIo:XTn'lt' A)lEult·.\X. It af· 

UNT, l'fJwrPAllJ, O!'li R";\'lm-r ot' t"RI\'K. 

Writl:' fHr nllr ilJustrntt'(1 circulnr:ulIl �t'-!ist of h!lIul-lII:l.Ilc huntinJr Khvl:'� 
anllllllllT:lsius of e\"ery tkMl"ri),thn. 

Perfection 
In desl"n,slmpllclty,and superior wOl"kmansl1p and IInlsh make the 

H. & R. SINGLE GUN 
the best bollday !111ft, Your dealer can sup­ply or we will sell t .. you direct. 
Harrington & 
Kidtardson Arms Co., 

Dept. S., 
Worcester, Mass. 

Makers of 
H, & R. Revolvers. 

JUST READY, 

DIES 
THEIR OONSTRUOTION AND USE 

For the Modem Working of 
Sheet Metals. 

By .JOSEPH V. WOODWORTH 

i fOl'dK HlP, plPllKlIl'P tu Kay th at I hnvp ht:�pll R 
, readl'l' of this "aluahle pappr ft,'· m'm�' �'eal's 

and .. xp .. ct to "IIntinup during IIf.-, 
('. 1'. Brown, M.I I  .. �prlng Lnk,-, Mit-h. 

I thauk �.,,,, VPI'�' mut'li for tltp mpntlon mndp nf m�' Invl'ntlnn In tlw �{'n:x-rH'1t' 
A�H:IIll''\x, and [ think this ought tn Iwlng It 
l ... f",'1' the ma nufat'lul'lng jmhll,' In Ill'l'tty go,.d 
shaJlP. and [ hOJle I ma�' ,p" m�' way dpal' 
to plal'lng a standing nll vertlspmpnt with you 
In tltp npal' future. 

\Y. J. Rmlt h. 1.umbpl', ])ptrolt, Oregon. 
Ppl'mit m .. tn th an k  �·OU fol' y01l1' Jll'ompt· 

npss antI at't'III'nt·y. by whlt-h �'nu sn t'llI'nPRtl y 
pndpa \'nl'ptl tn Pl'otp(·t m�' ItltPI'PSt, I trllllt 
Ihnt I ma�' ha,'p not tilt' prlvlll'gp alonp. but 
tlw pll'a""re nf other husln .. s" t'plat Inns wltb 
YOIl. 

('hn l'll's I I .  \ypst. Eastalnll'hlp, Mlsll, 
1 thank Y(}II fm' tlw ahl1lty with whh-h you 

condllt't<,d m�' t'a,,- hpfnt'e th.. Plltput Oflke. ,Tohn ('m·tPI·. lla hll'n . l[nss, 
noth M,', 01'1' nntl m�·"plf RI'P \,PI'y mucb 

nlpRsprl O'·fll' thp Jll'olllpt mnnnPl' Y011 have 
10nk ... 1 aftpl' thl, maltpl' fOl' liS, 1 sha ll be 
\llpasPlI 10 I 'pt'nmm .. lld �'nu In .. lIpnts who may 
bt' Intprpslpd In pntpul appll('atlnns, 

'YlI1lnm A. l!t·nnnaid. ('nunsplor at 
Law. WIIY""S,·m ... X Y. 

! "'p thank YOII fm' Ill,> tl l1lgenl manner In 
whkh �'Oll how PI'O"Pt'lI tPtl nlll' t·lnlm. and Its 
S\H'cessful tpl'mlna lion, 

I It-mnn . 1 I�'(lp & ('n .. Hidgwn �·. Pn, 
1 hp� to PXPI'PRR m�' R"ll1'Pt'intion or your 

Rl1('('PRRfnl fllfOl't� In KP('lu'lng fHl' HlP ('ialmR 
thn t a 1'1' sn hl'nn,l Olltl {lIu,lanwn tal In thplr dlaractpr, flporgp L, Dalp. :-lpw YOI·k. N. Y. 

WI' sha 11 hp Illpns",1 to gh'p YOIl hll the 
work WI' h a ,'p of thl, kind In fllllll'l' and are mill'll nhlh�plI to YOIl fol' yo III' ('oul'tpsy In this 
ma ttpr, 

Trpn I & ('on\,pl'IIP, DI'Y floods ('ommls· 
slon l[<'I'('\lant", Npw YOI·k. :-;. Y. 

"'1' al'p gl'eatly plpaspd with tlw opl 'v l"e 
wh"'h �·ou ha,'" rpndl'l'pd us and wish to thank 
\·ou fOI' �'OU I' pl'omptnpss and bonol'n hle dpal­
lng throughou t, 

Fl'ank 1. Post, 1\I1dllgan POl'tland Ceo 
rnpnl ('ompany, ('oldwat<'l', lilt-h. 

Am wpll pleaRPd with the way t hat you 
carrlpd thl'ough the full nmnbpr of claims, 
thprpby gpttlng fOl' mp a good, IItl'ong patent, 
and you ('an fppl asslll'pd of gettlng my patron­
age In the futu l'P should I dl'clde to have any otber patents. 

Edward 1\1. Howell, Denvpr and Rio 
Grande Railroad Company, Denver, Colo. 
Plpase accept our thanks for yoUl' masterly 

trpatmpnt of our case, and tbe perfection of 
your work, 

S, 1\1. !'Iallsbury & nro .. nooksellers and 
Stationers, Aberdeen, S, D. 

This book Is a complete treatise on the subject and the most comorebenslve and el[hau�tive one in existence. A book written by a prllctlcal man for J,racticnl men, and one that no dlemaker, machinist, toolm"ker or metal. working mecbanlc can alford to be witbout. We were mOllt agrpeably sllrpl'lspd to Iparn Dies, press flxture. and devices from tile simplest that yon had sP('ured such broad claims In to tbe most Intrlcllte In modern use, are shown, and spltp of th e actlon of till' Patent ('ommls. 
��rl:;,�':,';.'::':.U;�I��a'n�Ns:!"J��I��dn!�t:I.<;���iJ';'.:'.�: slonPl', "'e wish to Ray that In eVPI'y casp 
chanlcs wlll be able to understand tborOuRhly h .. w to YOI l ha\'p ('onductpd fOl' us thp results bave 
design, construct and use them, for the I'roductlon of been grpatpr t han WI' antklpatpd. tbe endless variety of sbeet·metal artlell's now In dally II. S, Kldd, Kldd & Depu<" In ventors, useMany of the dies described In this bOOk. were de- Ro. Norwalk. Conn. 
sl!llned and constructed by the autbor pel'llOnlllly, others This makes thp tlftb Letters Po tpnt that under biS personal supervision, while otbers were con· have been grantpd to mp through you dnl'lng s!ructed and used In tbe· pres. rooms of .ome of tbe the past year. I wish to thank �·ou for yonI' 
!'t[J'::\l�h���-'fi�\r�!Os��e';,�ta�isJ':�g�� ·.:'Ng:c.l'l�.� promptnpss and thp eo rpfn I attpntlon whlrh 
press linn d d' bl h f t f thl you gave to my bllslnpss. 
book, hav�e'b:'n .:i.:g{:d 'fro� o?,�� auJIarpul:lIsbeg Fred l\Ienzel', The llpnzerette Veblcle 
����;, ��I��ew.��em��J��b'll�b�hl!:'� !':'l.\���I��::� Company. Flint, !\Ilch, 
and the" Age of Steel," under bls own J:ame. , I  thank you kindly for yom' promptnPlls and 

No obsolete die, press IIxture or device bas found a honpRt�·, which I appret'latp highly, place In tbls book; every en!llravlng bet.wepn Its. covers .Tohn R. K i rk. East Ln" ,'pgas, Npw l\Ipxlco. represents tbe hlgbest tbat has been !lUalnl'd In the L pt me give you my bpst thanks for the 
��';;'i:�r.���!t������ t;IJ'3 �se:c�Wr�na1:::.et�:s'i,".!���rc':.' • masterly way In whkh �·ou )tro('IlI'pd for me my 
man to adapt 'bem for facilitating, duplicaUn!ll and ex. i Patent, as you got mp more ('on(,1'8slon" than 
pedltlng the production of .heet·metal articles Ilr, tbe, I ever hoped for, and ftll' this tlll're will be minimum of cost and labor. only one Patent Agent'y for me and that Is 

Ever:u Manager. Stlperlntmdellt, De�r, Draftsman. Fortman, Diemaker. Machin­
ist, ToolmaktT or .4ppr<nlw" should '14"e 
th1.8 book. 

Octavo. Cloth. Very Fully Illustrated. 

Price 83.00 Postpaid. 

MUNN &. CO., Publishers, 361 Broadway, NewYotk 

llt:NN & CO. As for as In my power 1 w i l l  
rpcommend you to one a nd all that h a v e  any 
aspirations for patents, 

Emil P. Datow, New Orleans, La. 
MUNN & CO" 

RoU .. 1 tors of PatentR. 
:Jill Rroadway, New York. 

625 F Street, WaHblngton. D. C. 
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SYSTEM IS a g6-page month­
ly magazine. 

Brim so full of bright ideas 

and clever systems that Hn 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, hooks, pamphlets, 
telegrams, hills, orders, a,ltlresses, etc" 
which has simplified this work greatly." 

And the United States Fidelity 

& Guaranty Company say:-

"Since the first of the year, when we 
subscribetl to your magazine, we have com­
pletely changed our mdhotls of bookeep­
ing, antI have been guidetl solely hy 
the suggestions contained in SYSTEM. 
\Ve find the work is more simple, and. 
hetter 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 help any 
man-business Of professional. The special arti­
cles for one�s own work no man can aR'ord to miss. 

--a1 Rell'ular DelHlrt-Systems actu Iy used menta of SYSTEM !n large, successful fae- . . 
tories offices stores Factory �gamz�tl01l 
ban�s

' 
.. publicat

"
io�s, pr� Sy��::rrnl�;"����ndence (CSSIOns .. arc descflbed m Short Cuts 

detail. And experts show Answered by Experts 
bow these same systems System in ExportinC 
can be adapted to smaller B��;!:S� ��:d�

i
;�isinit businesses. The Laws of Business -- System in Retailing 

The field of SYSTEM Real Estate and Insurance 
, I! 80 broad �t is �ot pos. Sy��:ni� ��t �:iessions 8lble to partIcularize. But System in Shipping no matter what your busi· SucceSsfulThroughSystem 

ness or profession, one at (hio�raphic31) 
least of our experts is fa. Puhlish,;dAbout System 
miliar with it, and tells (a review) 
tbe best of what be knows Each o� these depart-
J •. S�STEM. It is y�ur �:�;==sd=����l��i�� privIlege to consult bim dition to the general con-
freely. tents of the magazine. 
To any yearly eubecriber the advice of 8lI.Y 
orall iIt our experts ortheirasatstantstsfree 

Send us a quarter NOW, and we will send you 
FREE the current SYSTEM, beginning yourthree 
months' trial subscription witb the special Decem­
ber number-the first of the new volume. 

Better Itill, include $1.00 for a full year's IUb­
Icription, and we will send you at once, as a 
premium, six inTeresting back issues for present 
reading-IS numbers for a dollar. Send to-day. 
You cannot lose. Note by the coupon that we 
take atl the risk. 

CUT OUT THIS COUPON. 
ORSIMPLYWRITB USA LBTTBR 

Inclosed find ___________ ., Send SYSTEM lor ______________ ._ 
.onths on apprO'iJd/. If 1 am not satisfied when the 
subscription ends you ag-ree to return my remittance. 

NAME ______ . __ . _______ . ________ . _______ . _____ . __ 

STREET ____ __________ . ______________________________________ . __ . __ __ 

TOWN AND ST ATE .. ____________________________________ . ______ . 



Eu:z:lueerlu: No'ea. 
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 
attac'k. The obstacles for the purpose of 
the experiments will comprise steel haw­
SE-rs. nets. and balks of timber. A torpedo 
boat wirh powerful engines and a strong· 
ly-built hul! has been specially selected 
for the tests. 

The new steam pilot boat " 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. 4 %.  miles, and she 
(�overed 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 .Jer3ey," when on station, will carry 
twenty pilots and will cruise off shore. 
Hel' crew consists of a captain, one mate, 
two engineers, three oilers, four firemen, 
one boatkeeper. and four deckboys. Capt. 
Henne3sey 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 
1 3.6 feet rlraught. 

ThE' directors of the Nord. Ouest. and 
Ol'ieans railway companies of France, and 
representatives of Belgian, Dutch. Ger-

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 ni neteen days, while t he sea 
route, either by the Suez Canal or the 
Atlantic and Vancouver. requires from 
thirty-two to thirty-three days. All that 
Reems necessary at present is an arrange· 
ment of time-table connections and the 
s�lection of dries in which through 
t!ckets may be pUl·chased. It is said that 
through tickets will be delivered at both 
Havre and Cherbourg, and trans-Atlantic 
c�ompanies will be able to state before 
hoats 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 t rans· 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 t rans-Siberian 
route. or vice versa. The time required 
from New York by either route is about 
the Rame. 

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 i s  open to 
through traffic from Cape Town to Beira. 
The South African war somewhat retard· 
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 
d i rect to the railroad head. The Cape to 
Cairo track is laid for eighty miles north 
of Bulawayo in the direotlon of the Vic­
toria l�allR. I t  i8 anticipated that the 
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road being laid will reach the Wankie 
coal field region by the beginning of 1903. 

The Russian government has completeH 
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 
" ommercial development of the region by 
opening up a large tract of grain-produc­
ing country that has hitherto been 
sE-verely handicapped owing to the lack 
of railroad communication. The dredging 

' of the Ochakof bar and estuary of t.he 
River Boug-work forming a portion of 
t he 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 i s  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 
lommotives 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 
di stance 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 
seheme, by which President Diaz hopes 
to divert the commerce of the Atlantic 
and Pacific oceans across this narrow 
lJart of Mexico. The plan has re('eived 
still another setback. Dispatches from 
Salina Cruz, the Pacific terminus of the 
road, tel l 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 i n  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 i n  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 
Rudo lph 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 a t  
the center of t h e  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 c laimed for this new pro­
peller are less vibration. and greater 
economy in coal consumption and steam 
power t.han are posRible with the JlreR<>nt 
type or proJleller. 
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Smooth Running. The Northern California Power Com-
Practically Noiseless. pany, which furnishes power to a great 
Reversible Propellers. variety of industries in one of the most 
Reversing Gear. prosperous sections of California, has re-

Wtitefor CataloaUe. cently installed a 4,000 horse power gen-
SARVENT MARINE ENGINE CO. erating plant at the Cow Creek station, 20 W, Randolph st. ' h' h '  't t d '  th h' h S· d CHlCAOO, ILL. I w IC IS Sl ua e m e Ig lerras an 

----_______ : is typical of the many transmission plants 

STEADY LIGHT with which have recently been installed in 
California. The ultimate capacity of the GASOLINE ENGINES station will be 8,000 horse power whe

.
n 

I the demand for power reaches thIS 
I amount. The company has already in-I stalled 3,000 horse power at another gen­

HOBART ELECTRIC MFG. CO.. erating station, known as the Battle 
Troy, Ohio. ____ Creek station, thus making the present 

��b�O u�I!f:�a�����':; tbat "Ive rl"bt results. \Vrite us. 

'--.; .... �,_:""-=. 
-
. [RO�ILJ:R total capacity of the company's electrical I . . � L installation 7 000 horse power. Among · 

i, BJ:ARINI:S the industries supplied with power by 
_ L 11'1 this company are ore-smelters, the city 

waterworks at Red Bluff and Redding, and 
A guarantet!tl Bear- the operation of large air compressors at { Every part rulls, 

;' - W:c. l�t��f�:::ggS� the Mount Copper Company's mine at 
. \ Rearinlo!s, �bafting. . i V Hangers, etc. 

,
Iron Mou�tam. For li�h

.
ting curren� s 

American Roller Bearing Co, 36 Binford 8t. Boston, Mass. I also furmshed to the cItIes of Reddmg, 
---- Red Bluff and Willows, and the towns of 
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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 
Ian i in this valley, and electrically-driven 
centrifugal pumps are employed to raise 

S T' • WIWI rR the water to the irrigating ditches. This 

.. � cheap method of placing in the hands of 
The Reed Treatment of 8tBnlnlerln&, 1 • .1 the farmer the ability to obtain water 

the Seot In the World . . away from streams and creeks has made 
�!(;;���tT�:::.S

t
:f:�J:8r��:l�:!J

t
J�·n:��i::��h� , . � him independent of the great water com-:-;'dln,,! :\011 return!! H .. mt> CUR �;f). iill.tt!!ul of heilll( I 

;"��; 1I;!'�e
"
t
,Z,f;mi.I�,�!�F.�:; ';'��h ,:i �tr':':i . panies, and has rendered it possible to 

i,;�,t>C)\r.�W!'���'�a\��:,�!r;:i�;i��I�·��.!;I��;�i���k� . . " develop large areas of land which would 
f,,, Iflal w .. k. Add .. " I' .... " Ii. A. 1tt.t.1l , otherwise be practically desert wastes. t·.U,<oo;h; A, RkF.ll. ;1'S;)..;�lli I-InLlmnl A,·" Ot"troit,:\lich. Principal 

Many thousands of motors are already in 
FOR SOc. YOU CAN , operation in California driving pumps for 
Learn how to lI!ht your It'as I irrigation work, and immense develop-wltb a PUSH BUTTON I t t  t f th' Ii SIMPLE. SAFE and ECONOMICAL men s are ye 0 ensue rom IS app -

I Can be put In by anyone. , cation of electric power. The apparatus 
Full ln.tructiolls ill book, ', WhiCh the Northern California Power 

" ELECTRIC GAS LIGHTING." Company has recently installed in its COW 
I�S Liberty St .. New York, C.!iI.A. I Creek station concists of two 1,500-kilo­

& CHAMBERLAIN publishers watt, three-phase, Westinghouse alterna-_______ ' ' tors, which will be driven by impact 
I N  M I N I ATU R E " 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 

;1��.:;��:J�:.8C�h!
l
!cf"(�;1:�if�:�n�

n
a�Uj·�n��:f�ll�·I�::::':�R�

n
t� , to the last named pOint proved quite satls· �i�ht'�1;�t!n:�li�.r;'�����1.1�T!��k �"f�e�'��:in'I�1::;e�t'��:'

h
���11:6��'�I::;:'I�;: factory. The grades are considerable over 

��l:lt:����:rt��tt!�l; �,�:!�,r��=r:';-rk�r�<l;��:t��.'a
ke nil kin.l� pf mo

\�
ls in 

the new branch and in many places reach 
liallPP Elletri� & �Ofelty Co. li05 11'. 51st 8t., N. Y. City, U. 8. ,t as high as 20 per cent, The electric lOCO- I ------------------ I motives, however, have no difficulty in , 

� , making the trip at a speed of 35 miles an i 

s 5 ,0 0 0 tor $ 5 1  O !  hour, which could not be reached before 
by the steam locomotives. The train 
makes the run from Porto Cerisio to I 

We put tbe above startling beadllne at tbe Varese, or 8.4 miles, in 17 minutes in 
� tgPI����: '!,�!,�;ti�e.:':.eJ'!�o�}Wfb�u����'i,:'TIt��� spite of the grades and sharp curves. The 
, t\.�:::���;go��.l��b�e:�p��t:t�:���::nhet!t: Milan system, which has already been de· ! U t�r';,�eW!IJ!�\�l: a��a�f; :��!!a�n�:�.:l';.���� scribed, contains a line from Milan to 

It&el� r�?.i:'l ��� :0-:: �;e����1( 7lA !���l !�� Gallarete, 24 miles, and from this point 

. . .s.:b��.'�n��:1t�.i��1���� P:���1fi.'1C ,Amml- are three branches to Porto Cerisio, 
(a CAS readers wbocould Invest and would invest Laveno and Arona, of 20, 15.6 and 18.6 ' 
� ¥..!::u��c�,tl���eo:�:: sRrei��gt 7J��:� respectively. Trains have been i ! ��r�o::r�,;el�r.f�t���':.�'c:''!a�e����tl:;:��� I running from Milan as far as Varese, or . able and Just as r"lIa�le ... the Secretary of the ' I Treasury. We know we bavetbe greatest pro- 35.4 miles, for some time past, but it is I gf8�����s!I!�::.alo��aJr':ri�ft�1)�r���nt�b�o��t��� only recently that the line has been ex- ! 
... f�:;i �l;;ri'. IZet the cbance of presenting tue i tended to Porto Cerisio, 8.4 miles, making 
� �invested for a child will put blm throulZh th t t l  d '  t 43 8 '1 Th k 
� �g��r:';'i1t��m��Tt�!:� ��kfnlf�: 1::'J':;�'i.� l e o  a IS ance . ml es. e wor 

Victor Talking-Machine 
A 6reat 

Ifs • 
In Improve-

ment 

COl'YIUGHTED lllO:l. 

Still Nearer to Nature 
A new em in talking-machines, The Victor, which already was far in ad­

vance of every other, now produces more tone and better tone-finner, louder, 
clearer, more natuml, richer, truer ; it brings out many of the finer qualities of 
tone that were not noticeable before, The Victor Talking Machine has become, 

more than ever, a musical instrument. 
It also looks better ; is more substantial and easier to manage. 
Sousa said of the old l;"ictol', " The Victor Talking Machine is all right. " 

And it took the Gold Medal at the last great Exposition. 
Retter than ever now. The rigid ann has done it. 
Sold by more than ten thousand stores throughout the United States. 
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Chir:\l.fu-L)·on « Ilt!:dy. 
New \,nrk-Yktor Distributing & !Upon fco. 
�tlW York-C. Urllnn« l"un. 

Phnaclelphla-Wedt!m F.l"ctri� ('0. 
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IndianallOlIlIo-CarHn " IADnOL 
Lmcoln-Wlttmann Co. 
Omaha-A. HIlfII�' lr. 
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UUHtuU-}o:a. .. tt'rn Tldkln� 1131'hine f'o. 
Bnl'tnn-.JHhn C. Ill.lyut's l"- ('10

, 

Pitbhnrll-Tht'(I. F. liellh·1 ('0., Inc. 
lletrllit-4irlnnell Hrmi. 
s..·h .. uet"t:uly-.J. A, mdund At t'o, 

KaIlM:L .. City-N,hmel1.er &. SUlll'l .tl'lI1Sf'l'. 
Cle,· .. land-('lt·wl.n.1 Talkin�' Machin .. C 'lI, 
Jacksooville-!\'letropolitao THlkiIlU' Mch. f 'u. 

�t. 1." lIi._"ictHr Talkin:: !\Iat'h:ne, Ltd. 
St. Lnuis-Simmons ll:ar,lware <. ·u, 
DubtullII-l llIrg\.'f' & Blish. 
1-':t11 Fr:UlcL�t'" �herm.n. (,I"y & Co. 
St. (,nul-Koehler & Hinrichs. 

LOllis,·Ult'-'"ktor ('u. 
Nt"w Orleans-'Sntimml Automatic Fir. 

Alanu CII, 

VICTOR TALKING MACHINE COMPANY 

PHILADELPHIA 

The New Henricks Igniter 
IS S U P E R I O R  TO ALL OTH ERS. 

Especially adapted to Marine and Automobile Eogina. 
Successfully works Jump Spark Coil. ;]A ;JA ;JA .­

BOOKLET PHEE. 

HENRICKS NOVELTY CO., 617-619 So. TIlinois St. , 
INDIANAPOLIS, IND. them tlve ttm�s hetter than any Ufe insurance mm ora YOUIlIl woman Will, In our opinion, pay I completed. On this road motor cars and I i dPll
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unll I on the other branches has not yet been 

t�::s�:� ��ssjbIY take out, and tbis $500 cun be trailers are used, and trains are gener- ------------__________ -____ -____ ----------
ally made up of two motor cars and two 

Now, won't you sit down and give u. tbe trailers. An electric locomotive is also i clltlllce of tellin� you oW' .tory ? It won't take used for freight ani postal cars and sev-Ion !, it will be illtere�ttn)! ; we wiil send you 
�''.''..;���':.�I����il�a:;��ta�m\�t';,';e!�o;�\�n\�� eral new locomotives are to be built. At . don't Object to getti'lIl tbl., do you '/ All rlllbt, 'j last accounts there were 32 trains run- I sit dOwn, ri�bt nnw. not to..lUorrow-H to-lllor· row" ruined �apoleon-to-day, llow, thl. mln- ning over the Milan-Varese section, among � rl;:;'e, ��;'��fl�got�):�k ... a lo���e�'i'�n\'t �����1� which were 7 direct trains which made .... tbe wblle? 

! 
---- � but one stop between the terminals and 

Remember, our oft'er also curries " free deed cover the 44 miles in 53 minutes. In in Cd.�t.! of deatb. a nOIl.forfeiture ngrfl'ement. a ' guuu"tee(1 Illcrea.e of ?.5 I)er cent ·wltlJln nne view of the success of the recent tests �'i;:·f/����rg�· i;�rJ.:;..�. f��etli:':��;l�tgc�:,1'i,� and the completion of the new branch, htgh2St class of Jlnrk·l1ke improvements frt..-e. 
fg��d",?���,�����r�J� 6 �v�a'i.e�!;::':i�t':� J',�� the project for electric traction from i Bend us your nume to-dny for full, particulars. Naples to Rome, which has been discussed 

WOOII, 1I .\ U lltl� k ('0. I for some time, is being actively taken Dept. A A :1, 2Ji Broadway, New York , Up. Besides this, there will be several 
...... �� (CDntinuwoo poge 424) 

.... ·",-----.. WATERLESS KNOX. 
1008 Model Is roper cent. stronger and more durable In every detail tban tbelOO� Model Wood wbeels � In"h clincher tire., lonll'er wbeel base, \arJzer and more powel"fu1 uir-cooled en�ine, larger and more 

��,:,{��'b�:�c���i�ow.nt seat, P-llSUy carryilla two 
Record 1'01" l ltO!.l.-Wlns two of tbe foUl'cups In tbe New York-Boston Reliability Contest. Per­fect records in all the other eT.durance contests, 300 

��� ���t���is !���!f.a�s gJrt'::ir�ugt:lin���; and the mllny otber fpatures embodied 1D this vehicle unly. 
KNOX AUTOMOBILE CO •• 
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branches such aH Velletl'i-TQrracina and 

others in the south of Italy_ The exten­
sive system whil'h is contemplated will 

take a large plant. this being estimated 
at 40,000 horse powel'. of which the 

Naples-Rome sYHtem alone will require 
25,000, A numbel' of hydraulic plants 
are to be erected to supply the roads, 

and these will use the falls of the Llr! 
and the VoIturno, as well as the Anione, 
the Pescara and several other streams, 

When a small E,M,B'. 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 i s  not applicable until a certain 
E.M.I<'. is reached ( which depends on the 
size of the apparatus ) ,  Mr, A, Chassy, in 
a recent paper, introduces the idea of II: 
dielectric inertia to explain the irregu­
larity. 

The value of waterfalls has greatly in­
creased since the electrieal era, says the 
Mining and Scientific Press, Time was 
when a cataract was valuable only for 
scenic purposes, bllt 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, I ndia, is to be 
equipped with an extensive system of 
electric traction and lighting, while an­
other scheme for operating a stretch of 
railroad i s  to be carried out.. Water if! 
to generate the necessary power for 
both projects. For these purposes two 
huge water-power plants are t o  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 ('ontract 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 i s  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 o f  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 Parvillee 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 expellHe of sixteen hou J'H' 
use will be lU)4 f l'alll 'H, The lllean tem­
perature obtainell at the su rface of the 
heaters is 70 !leg, when the external tem­

perature is 0 deg, 

Scientific American 

Goodyear Detachable Tires 
!ncreas� the efficiency of the Automohile-"ave time and trouble 
In .repaIrs, and are guaranteed perfect in tnaterial and worktnan­
shIp. Our new Book ",How to Properly Repair Tires " is ready, 

W,ll you send for It ? 'I' 
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you t�ke the cash out of your pocket. 

If the book is what you desire, send us the cash ; if it isn ' t  
return the book. 

You are n ot asked for deposits, pedigree or references, 
The assumption is that you are honest, and will not take a 

mean advantage of this offer. 
There is no gamble in this thing so far as you are concerne(1 ; 

you take no chances ; you keep your cash hy you until ,'ou are 
sa tis fi ed, 

-
Ro, if there's any Technical or Educa­

tional hook published, costing a dollar or 
more, that you care to look at before you 
hny, to he returned if not satisfactory ; or if 
YOU are at a loss to know just what books 
l:ontain certain information, 

Ask us. 
We'll send you what we helieve to he 

hest, you to send us the cash for those you 
keep, and return the others. 

Books are a means to a better knowledge 
of things which in turn means : 

Higher responsibilities. 
Higher salaries. 
Retter things all aroulIIl. 
\Ve help you to all.  
Fseful information for vest-pocke t sent 

on request, 
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T h e  V a l u e  o f  a P a p e r  

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 SeIEN-
1'IFH' A�I "IIJ('AX : 

It has no equal lu the JOOl'nallstic world. 
It I" II great publication, and I value It 

highly, 
'I'here Is no journal which r receive tha t I 

,'pad with more pleaslll'p, 
It Is the most valuabll', up-to-date sdentllic 

publkattfln of Its kind publlslll'd, 
'I'he,'p Is no pape,' I read with such profound 

Intl','pst as the l'\ e I E X'fII'II' A �[F.RICAN, 
It Is a great paper and oue replete with In­

teresting luformatiou, 
I for ,\'eal's post l,o,'r takl'n great pleasure In 

' I' ading the R e l F.x'fI [o'J(' A �[F.III(,AX, 
I regard thl' RI'JI.:x'fJlo' le A � [ F.RICAN as dedd­

Pllly the best sdl'nttf", papl'r published In 
Ameriea, 

No paper whh'h ('OmPH to 1ny hands contains 
more iuformatiou of a kind that is of pradi­
cal use to legislatOl's, 

I began to ,'ead YOl1r Yfl l uablp paper when J 
was ten years of 1111'1\ and, a lthough it has 
uot made a sdpntific man of me, it has helped 
to makl' me an A mPl'iI'on , 

I have been a ('onstant reader of the SCIE:s'­
TIne A �[F.R1c'\x for many year§, and find that 
I t. keeps Ilal'p with tlIP grflwth flf the l'ollUt"y 
and the devplopment of knowledge and ideas, 

It is till' mo�t vaillahil', up-to-date scientt ft(' 
Jlllhlicntion of Its kind (lllhl tsllP(1. I ts arttrlp. 
are always fresh and reliable, and written In 
""('h a pupillaI' "t�'lp as to hi' easily ('om pre­
hl'nded hy I','en the layman 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, 

I have bel'n a " l'adt'" of the RCIF.:s'TIFIC 
A�IF.RleAN for twenty-seYt'n Yl'a,'s, and every 
issue is just as new and intel'psting to me os 
the tll'st cop,' wa" whl'n I was a young man. 

,T, L. Paintpr, Relll'vue, 0, 
A Inng stor�' .ho,'t i" this : :\Iy son, elevl'n 

�·PRl·R. OVPI' onfl �'pnl' ngn ('0111<1 not be intpl'· 
"stl'd in his school work. We had tried every 
mpan., ,Tu"t wh," I cannot say, one year ago 
I OI'de,'ed thp I'\I'J!o:X'f I F I l '  A � [ F.RICAN in his 
name, III' waK inte" l'"tl'd, be('ame stUdious 
and did so well hi. tl'al'llPl' ('a iled to  ascer­
tain what was thp ,'pason, I thought I could 
nnt a ffOl'd till' p01'1'1' fOl' thl' poming year, and 
m�' snn has PII,'np" Ih I' mone�' and wishl'f to 
havp hi" R, 'm x-rJlo'1 1 '  A �n: "lc,\X ('ontinued an-
uthe,'  yt'a ,', (;, B. Ho�'I" ',  Elgi n,  Ill. I I h n n' l akpn t llP H I ' n : �Tn'J(' A�[F.R l e A :s'  for 
lift�' n';l r", (,,'t'I' .illct' it was tirst started, I 
intplHl taking i,t whllt' I ! l vP, I am only eighty 
,'"Pft.'K old now. and IllH," l i n' fotomp ypal's long�r 
in thiN hI'8 I1 h." d l m a ! p ,  

"'m, lIm'npt, H a n  Francisco, Cal. 

I pan not rI.. without yOlll' popel', hovin� 
had it for -to \'1'0 " ., 

G, :T, '-an 1 I11,,'nl', :o.lonl'oe, Conn. 

YOIII' papel' i. n grand in"tl'l1l'tOl' fol' any 
�'flung man, anrl WP ,'I' I a yflung man, anrl harl 
time to rearl, I wflulrl not he in want of thp 
Kcn�:STn�J(' A : U E H I f'.\X nnrl �'T·llr.I;::\IF.�T to)o �20 pel' Yl'a,', li S  I'\,p,,: .. thing in the paper Is 
good, moral and instrl1l'tive, 
W. !\f. King, nt'rmantown, Philadelphia, Pa. 

This makps thp twenty-thi rd Yl'al' of my 
continufllls subsf'l'iption to YOIl l' valuable pap�I', 
lind I ('annot hi' without it, I always cOllnt 
it my Christmas p,'pspnt. 

T, J,. Charml1!', Oregon City, Oregon, 

I have nl'al'ly completl' vol limes of the 1'1('1-
F.XTH'J(' A�[F.RIC.\X for some thirty-five years, 
and !'Onsirlpr mysl'lf II life membl" ', 

T, J. Howe, Owatsuna, :\IInn, 
T have Rubscrihpd for your paper over forty­

eight years, and have nflt missed a copy, anrl 
would not he without it,  

F. U, Wiser, "'I'W Haven, Conn. 
Pres, Angl'li. of thp rnh'�,'sity of Mi�hlgan. 

when IIuestioning .tu(lt'nts in an Important 
examination, "lIid, "I would trust any boy 
anywherp that rl'ad" th" RCIF.:'iTIFIC A)!t;III­
('AN." 

A suhH('rihl'r fo,' twenty-eight years writes : 
I have two sons, both occupying lucrative po­
sitions in the Ras t  as plept!'iI'al engineers, 
Thl'Y wprp madp such hy I'parling the SelF.N­
'rn�l(, A:\IF.Rlf'A:S. 

YOllr papp,' ought to I,.. in "" ('l'Y homp wherl' 
tIlt' I�ngltHh languagl' i" Apokl'n, 

,Tohn Kl'rAtpin, Clal'son, Iowa, 

I pannot a ffn" d to lIP without the RelF.XTIFIC 
A M F.IUCA:S and �lT[·rLK\IF.:S'r. RR tlu:-y have be­
('ome a part of my l t fl', a p"l'fpct li  brary up 
to datI' p"I" 'y Wpl'k, I ('nnnot sllt'ak too high­
l;t o f tlwm, A, C. Winl'll, Raxonvtlle, Mass, 

I havl' takpn till' RI'IF.x'fI (o'1I' A �IF.!tleAN for 
the last tWl'nt�'-flve rpn,'s, and have every 
issue to rlat .. , I wOllld nol think of doing 
wit hout. i t .  It iH th .. bp"1 " a ll"" puhnsh�(1 
hi the \\'''I'lrl. I..  ( L  �ltll" ''',\', ('"IIW" "t'. Ind, 

I have t akpn YOII"  i l l tp" l'.t h".( 1111(1 ,'a luabll' 
popl'r fOl' mo,'p tha n t wpnty-H\'P Y"O " S, and 
Ill'ohahly .11011 ('on 1 111111' as long ns T l i vp, Bnrl 
I wish that I'VPl'y young man ('oulrl lIP a ('on­
stan t rparl,'\' of It, 

B, M, Gunston, Oswego, N, y, 
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A. Winkelmann states that as a result \ 
of his experiments on the dillusion of hy' 
drogen with platinum, he finds that the I 
rate of dillusion increases' after the plat· 
inum has been treated for some time. It 
is 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 
persists therein. The dillusion of hydro­
gen through red-hot platinum is not pro­
portional to the pressure of the gas, but 
it is probable that the dillusion is accom- '  �::::::=::==:::::::::::======================� 
panied by a dissociation of the molecules, WORLD'S HEADQUARTERS. 
and only the atoms of hydrogen pass SHARPENINO STONES. 

! through metal. The results agree with .... ALL KINDS FOR ALL PURPOSE!! ..•. 

, the formula obtained in previous experi-
ments. The present experiments were 

I 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. 
i 
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The only Healthful Pipe 

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 I 

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 momentary ' 
fiuorescence along the line traced by the : 32 PAGE BOOKL�:T. 
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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 ' 

I large edifice, which probably con�isted 
l of two stories. were also found. Some 

Phenomenal cutting- quahLieil imparted to a razor, 
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I of the blocks bear quarry marks difficult 
to decipher. These masonry blocks, 

�;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;.;;;;;;;;;;;;;;;;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;:- , which have been examined by experts on 
STANLEY $4 00 the spot, are believed to be the ruins of 
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diminished air-pressure on the growth 1 
and germination of plantS'. The apparatus 
used is fully described and illustrated 
and details of numerous experiments are 
given. The results arrived at were that, 
as compared with similar plants grown 
under normal barometric pressure, those 
under the diminished pressure-in most ' 
cases about one-quarter atmospheric pres­
su re was employed- ( 1 )  grow more rapid­
ly ; ( 2 )  germinate more slowly ; and ( 3 )  
exerete drops o f  watE'r from their leaf 
surfacE'. 
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cently declared that the five million tech­
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. 
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Dr. Oliver P. Hay of the American I Museum of Natural History has found the 
humerus or upper wing-bone of a great I 666 Water 8treet 

auk's wing among a number of bones and ; Seneca FaDs, N. Y., U. S. A. 

(47) 

shells sent to the Museum for examina- I � ...................................................................... '" 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 ( ug from a 
mound at Ormond on the south coast ! 
of Florida. The north coast of Massa- I 
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- I 
I 

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
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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 

A most effective pleM of machinery III a very smaJJ . upon microbes. Various materials, in­
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exposure, failed to destroy anthrax spores, 
but was efficacious in all others. One 
teaspoonful of Condy's fluid to a pint of 

I water, with 24 hours' exposure, gave a 
' 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 Spores on paper and on linen 
W. N. MATTHEWS & BRO. I it was more effective than carbolic acid. : 

710 Cadeton Bid,. st. Louis .... �":»I The typhoid bacillus was killed by all i 
disinfectants used, except Condy's fluid ' 
and bleaching powder. The diphtheria 
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bacillus was killed by formalin and sul- ! ...
................................................................. . phur dioxide. Anthrax spores were only I 
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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 i 
only disinfectants efficacious on each oc- I 
casion, and it is especially deserving of 
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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
phonic acid. M U N N  &. CO., Publishers, 361 BROADWAY, N EW YORK CITY. 
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