
86 

You lI\Gy still acquire a 

Technical 
Education 

thro1Jgh Correspondence Courses in 

Engineering 
Electrical Ventnatln&, 
Mechanical Plumbing 
Stationary Texille Mannfactnrln&, 
Locomotive Perspective Drawing 
Navigation Mechanical Drawing 
Archltectllre Sheet Metal Work 
Heatln&, Marine 

ALSO 40 SHORT SPECIAL ENGIIfEERING 
COURSES 

Instruction qnder members 
of faculty of Armour 
Institute of Technology. 

Your work will receive credit at Armour 
Institute should you desire to enter as a 
resident student. 

I n addition to their regular instruction 
papers, students in full engineering courses 
are provided with a Technical Ref erence 

Library (in ten volumes) as a 
help in their studies. 

Catalope �escriblng courses, metbocla 
aDd terms may be bad llpon request. 

American School 
of Correspondence 

AT 
Armonr Instltnte of 

Technology 
CHICAGO. ILL. 

All the Standard machines SOLD or 1{KNTElJ .'\.�, y. 
WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination. SendforCaL. 
Typewriter Emporium. 203 LaSalleSt.,Chi.cago 

MA TCH FACTORY.-DESCRTPTION 
of an English factory. SCIENTIFIC AMERICAN Sup­
PLEMENT I 113. Price 10 cents. �'or sale by Munn & 
Co. Illld all newsdealers. . 

A Universal Rotary 
Pocket Measure 

It is tht' onl)" pradka.1 a.1\-aronn.1 meruHlre 
ever mallt:. :\leaslLre� C\ln'es of :III kinds a.'> 
easity as straight wl!I"k. Alii ,,"nple 81l B 
rule. (tl fold it is simply a re,-ol\-iIll! rule. 
A tirneand bmin-Rsn'r tht hi prllt""elt by 
all who know It!!' merlb. Accurate, 
and anyone {'an \1.<;e it. For rletailt:rI dt-"'Ic.ip_ 
tion, send for drcular. 

. STEl'KE�REITER MFG. CO .. 
Setting Potntf'r to Zero 96 Lake St., Chteago, 111. 

dUST READY 

TUf CHfMISTRY 
OF 

INDIA RUBB[R 
By CARl, OTTO WI<:HI':R, Ph.D. 

The Chemistry of India Rnbber 

Examinalion and Valuatian of Gutta 
Percha and Iudi.ll Rnbber 

Examination of India Rnbber Snbsti-
lules 

InorgRnic Compoundinl{ Materials 

Vnlcanizer8 Rnd Snlphnr Carriers 

lndia Rnbber Solvents 

Constructive Components otlndia Rub­
ber Articles 

Colorinll lUauers 

Analysis of Rnbber Articles 

With Four Plates and Several Illustrations 
In the Text 

8vo. Cloth $I}.I}O net 

J. B. LIPPINCOTT COMPANY 

PHILADELPHIA 

Scientific American JANUARY 3I, I903. 

HINTS. TO CORRERPONDENTS. 

and Address 11111St Ht"cmupauy all h'tters o r  
n o  attt'ntioll will h(� paill thpl't'to. rrhis is for 

nUl' i nformation a n d  lint for pu hlication. 
References to flll'nwl' al'ti('l t� S 01' answers s bould g ive 

date of papPl' :ll'd pagl� or uumh('l" of ()tIPStiOIl, 
Inquiries lIot :l llswt·l"(·d in rt'a�(l nahle time should he 

r ept'ated; Cnrl"Pspowlt'llts will lwar in mind that 
some UlISWt'I'S "l'qtlirp llot a litt le I"PSPRl'cb, and, 
though wr' t'IHIt'H Vn!.· to I't'P1,\" to nil eithe�' by 
It'ttpl' or ill this ot'pal't nH'lIt, l'nrb must take 
bis tm'lI. 

Buyers \\'i�hill� to ]1111"('hal';1' a11�" Ii rtidt� lIot adVf�r� 
tis('d ill O lll' ('olm11lll'lo will 111' f\ll'lIi�hp(l witb 

ad(iL'pgst':"l of honst�s mUllllfaetlll'ing or cur rying 
the saint' . 

Special Written Information on ma t tPl'S of IH'l'sorutl 
rather thall gt'lIt'I'HI intt'l'('s t eannot ue pxppcteti 
without rpmuneratioll. 

Scientific American Supplements referre d to may be  
bad a t  the uttlCt'. Price 1 0  CPlltS pach. j Books ,l'l'ferrcd to promptly snpplit'd un receipt (If 

I price. 
Minerals SPIlt for ('xamination should be dis ti n c tly 

marb'd or lalJl'lf.'d 

(8802) C. C. A. says: I have a gas 

engine cylinder that leaks water through fine 
holes in the l"ylinder wall near a boss, the holes '
eddently being l"aused by the "draw" of the 
il"on in cooling. l'an )"Ot.1 snggest any Inethod of 
'losing these pores solidly enough to stand the 
heat and preS8me of explosion'! A. The appli­
cation of a sat lll'uted solution of sal ammoniac 
in water to the spongy surface will soon rust 
up the leaky plar-es. 

(8803) G. G. asks: 1. Is there a paper 

on the mhrket which. when dampened, will be 
. discolored by the passage through it of a mild 
electric current, such, for instance,. as would 
be generated by five dry cells'! A. Perhaps a 
paper for determining the pole of a circuit 
can be purch!lsed. If not. it may be made as 
follows: Dissolve one part of phenolphtha· 
leine in ten parts of alcohol, and add 100 
parts of distilled water. Soak blotting paper 
in this and dry it. Then soak again in a :W 
pel' eent solution of sodium sulphate in water 
and dry again. To use this moisten a piece 
of the paper in water and apply the wires to it. 
The space around the negative pole turns a 
bright red. :2. Is there any harmless chemical 
preparation whi<"h would cause paper dhmpened 
in it to take a dark colm' by the passage 
through it of sueh a CUlTent·! A. Dissolve 
some potassium iodide in water. add starch 
and bring to a boil. Soak paper in this, and 
while damp apply the wii'es as before. A 
dark color is formed around the positive wire. 
By moistening the papel' of Xo. 1 with thl' 
starch solution. two "olors would be formed. 

(8804) W. M. B. gives the following in· 

formation In reference to query 87:26: If 
ammonia is applied to a nitric acid stain to the 
point of neutralization. even though a few 
minutes have elapsed. the color of the cloth 
if dark may be relieved; if not relieved, ap· 
ply a satmated solution of ferrous sulphate, 
following with a satmated solution of pyro· 
g-n 11k add. 
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(8805) F. T. H. asks: Will you kindly Senton" UAY,,'t'IIEt:TRLU," ,'ho"'de· I MII.lon. Ind .. U. S. A. 
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writing the past participle of the veri> to arc, I a term which i believe is !'ommon in ele(·tricity·! I Is this spelled III"{''''' or nn'kl"ll! Also. what is 
the practiee regal'ding the spelling of the past 
partieiple of the vel'b 811dlll(,! Should this be 
spelled slIellm'kerl or slldla(','''! A. The word 
"shellac" is spelled both with and without a 
k. As a verb its past participle is alwa)'s 
spelled with the k. slIcllllckeil. If 8pelled 
.. llrllacer!. it must be pronounced with· a soft 
sound of the ('. as in the word lacer!. whleh 
is not admissible. When the word nrc as a 
verb shall find a pla!'e in the dictionaries. it 
would seem that it must he treated in a sim­
ilar manner, and have the k inserted in its 
past forms, and for' a similar reason. 

(8806) J. P. says: Please give a re· 

eipe for a cement that will fasten unglazed 
porcelain to iron. A. 1. Melt carpenter's glue 
in wine vinegar. add a little Venice turpentine 
and boil up for half a day over a slow fire. -2-
�Iix 13 parts copal vamish, 3 parts drying oil, 
;-; parts turpen tine, and 3 parts liquefied glue. 
and set In boiling water until all are melted 
together. Then stir in ] 0 parts of slaked lime. 
Use lmmNliat,'I.I'. 

(8807) L. G. L. says: A contends that 

in telephone work. using the standard type 
of transmittPl". induction coil and batteries for 
primar�' t"ireuit. the current induced in the 
secondary is An altemating current of given fre­
queney. with a rel'ersal of polarity many times 
a ""eond. n contends that the Induced current 
in a seconda ry iR a fluctnating one, 01' inter­
mittent current. and that It is not strictly an 
alternating current in the proper sense of the 
term as It is known in the art: both agree 
that it is of high voltage. A. Miller (HAmeri· 
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however, is alternating in character, changing 
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tuation in the primary current." This was the 
question which lay at the basis of the suits, 
many years ago, in the tests of the patents 
upon which the immense indnstry of the tele· 
phone was built up. 

(Continue4 on page 87) 
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(��08) J. R. R. wAnt" onl' or two good 
ftlrl11l1lH� rol' IllAking- a :-:tl'ong- nnd nh)O:ollliflly 
wrrtpl'pl'oof (,PInent. �uitHhl{' fOl' tll'lP on )Pflther 
and other similar substances WhHP a flexible 
joint is needed. A. (;utta-pPt'!'ha and rubber 
('ements are pra('tic-ally the only ones that 
fully answer the requirement of absolutely 
waterproof. and if carefully applied at'e very 
strong. mther of the following formuhe is 
servit-eable:. 1. Ilissolve sufficient gutta-pet'cha 
in 10 pat·ts of ('arbon disulphide to form a 
thiek solution, then add one part of turpentine. 
2. I1issolve gutta-percha as in No. I, but thin 
down with petroleum in place of turpentine. 
:L �Iarine glue: Ilissolve one part of India 
ruhber in cl'ude henzine and then mix into this 
solution 2 parts of shellac, heating on a water 
ba tho 4. Marine glue: Dissolve 1 part India 
rubber and 2 parts asphalt in benzol or naphtha 
to about the consistency of molasses. In mix· 
ing any of these formul", all the heating must 
be done in a water bath, as it would be danger· 
ous to use a direct flame on account of the in· 
flammable nature of carbon disulphide, benzine, 
and benzole. 

(8809) H. S. M. says: Kindly give 

me a good recipe for making rubber ceinen t, 
something for putting rubber soles on ruhber 
boots to stand hot water. I have the t'aw 
I'ullller (% pound) cut with benzine, but don·t 
know what else to use with It. A. Your solu· 
tion can be used just as it is; if too thin, 
allow It to stand open in a moderately warm 
place until some of the benzine has evapor· 
ated; If too thick, add more benzine. Another 
good solution can be made by dissolving 14 
pound of the raw rubber, cut into strip�, i n  
a hout 1 pound o f  carbon disulphide. 

(8810) O. B. F. says: I wish to etch 

recorded sound waves on polished zinc or cop· 
pel' plates; these plates being l1rst covered 
with a film of wax, on whieh the record is 
engraved. Please give me the propel' acid, 
or combination of acids, strength of same, and 
possibly length of time required. A. A liquid 
whh-h is well recommended for etching copper 
is the following: Water 880 parts, chlorate of 
pot ash 20 parts. hydrochlori<- acid 100 parts. 
All chemicals should be chemically pure. Dis· 
solve the chlorate of potash in the water and 
add the acid. From three to six hours will be reo 
quired according to the depth of the cut· 
ting. 

(8811) M. H. H. asks: In what coun­

tries are magnetic iron ore mines located, and 
what is the yearly production of the different 
countries? A. Magnetite is found in this coun· 
try in the States of New York, New Jersey, 
Pennsylvania. Michigan. Minnesota, Virginia, 
Colorado, Utah. Wyoming, Arkansas, and Call· 
fornia. As to foreign deposits. they occnr in 
varions parts of Asia, in Siberia, in the Island 
of Elba, and in the Hartz :\[onntains, Figures 
on the production are not available, but might 
be obtainpd hy consulting the "Mineral Indus· 
tries," and by addressing the Department of 
the Interior, Washington, or the United Stutes 
(;eological Survey, 'Yashington, 

(8812) D, H. M. says: 1. Please in­
form me of a way-if there is any-to de· 
odorize fish or cod oil If possible without the 
use of chemicals, or at any rate without leav· 
ing any trace behind. A. The deodorizing of 
fish oils has been very often attempted. but 
with very little success. The odor can be kept 
down to a minimum by care in the manufac· 
tme: that is. to express the oil before the 
fish have begun to decompose, and to avoid 
overheating. 2. Have you any books dealing 
with cod and fish oils'1 A. 'l'here are no books 
devoted exclusively to the fish oils, We can 
refer you, however, to W. T. Brannt's wOl'k on 
"Fats and Oils," which is very comprehensive 
from a technical point of view, and Lew­
kowptsch's "Fats, Oils. and Waxes," which is 
th .. recognized standard for analytical work. 
3. Would fish or meat done up in cans with 
almost a complete vacuum, but with no pre· 
set'vative, keep, and if not what effect would 
the vacuum have upon the article'l A. Preser· 
vation of food products in vacuo has been tried 
without previous sterilizing by heat or by an· 
tiseptics. As the process is not being used 
commercially, It seems evident that it has not 
been successful. 

(8813) E. H. says: Can you tell me 

what is the best preparation to use . i n  clothes 
to prevent moths from injuring them when 
packed away? A. Camphor' is the best Rub· 
stance to use. On account of its high price, 
naphthalene has largely superseded It ; but it is 
m l!ch less efficient. '1'he tar bags that are now 
on the market are very good because they can 
be tightlY closed and so prevent the access of 
moths from the outside; If the clothes are 
well cleaned before putting away, there should 
be no trouble from moths. 

(8814) J. W. M. says: I would like to 

know how calcium chloride may be used for 
extracting moisture. A. Calcium chloride has 
SUch a strong affinity for moisture that on 
simple exposure of the dry substance for a 
minute, it will become quite wet. Exposed 
long enough, it will completely dissolve in the 
water it absorbs. The air is simply passed 
through tubes or chambers containing the 
loosely packed chloride. Zinc chloride acts 

I similarly. 011 of vitriol will remove

. 

the mois· 
ture from air that is bubbled through it. When 
It is necessary to remove the last traces of I moisture from air, phosphorus pentoxide Is , 
used. 
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BOX S. A. 29, Kenwood, Cal. 
50 YEARS' 

EX PERIENCE 

,PATENTS 
TRADE: MARKS 

DE:SIGNS ' 
COPYRIGHTS &.C. 

Anyone sending a sketch and description may 
quickly ascertain our opinion, free whether an 
invention is·probably patentable. COJomunica· 
tions strictly confidential. Handbook on Patents 
sent free •. Oldest aR'ency for securing patents. 

Patents taken throuR'h M unn &; Co. receive 
speeial not·ice. without cha,r!!'e. in the 

Sdtntific Jfmtrkan. 
A handsomely il1u8trRted weekly. LarJl'est 011". 
culation Of any soientific journal Terms. $3 8 rear: four montD '. 'I. Sold by all new.dealer •. 

MUNN & CO.361 Broadway. New York 
lirancn vtllCle. ti'lIi JJ' Bt • Waahlnl!to n, D. C. 

MODELS,CH'CAGO MODEL WORKS 
_ 179 E MADISOA' STC/{ICAGO.lLL ESTABLISHEOI861 _ _  ,\_ r- .,« �, ( AF\t0(]n �lI'>PUES 

MODELS &. EXF»ERIMENTAL WORK. 
Invention. developed. Special Machinery, 

E. Y. BAILLARO. Fox Bldg .. Franklin Square. New York. 

We Invite correspondence with Inventors having 
Patents to' sell or place witbmanufacturers on a royalty. 
Amer. Inst. O'f Inventor's Cn., Bu1f·alo� N. Y., U. S. A. 

DRYINa MACHINES. s·la��!t.ali�.L, 

SOUTHERN �AILWAY 

��?����u&
eOl���Ji:a�

n
�i��eB:�88��P\7iT��7� 

Write for information and a C'op.v O'f the SO'Utht'Nt Fieldb a IS-page magazine, giving in formation about the 
Bout . 

M. V. RICHARDS Land and lndust':kl Agent. 
Wa"hluartou, D. C. 
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I 
INVENTIONS DEVELOPED. 

I 
WALTER K. FREEMAN, M,E. 

sp
. 
pcial machinery. electrical and cbemical ap­

paratus made on sbort notice. Good accommo­
datlOns for inventors. 403 E. 23d St •• New York. 

TELEGRAPHY Circular free. Wonderful auto­matic tpacber. � .t:yl_es. !lI2 up. Omnlarl'aph Co., 52. 39 COrtlandt St., New York 
NOVEL TIES & PATENTED ARTICLES 

•• T HIS BE A TS NEW J E R S E Y . " Manufactured by Contract. Punchinll i)ie •• Special Ma­
cbinery. Eo Konill.low & Bro .• 181Seneca St. Cleveland,O. 

Die", Tool" aud !;pecial lllachlne". Model. 
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------- --------------

ICE 
MACHINES. l'nl'UR� F.JIlliIlP�. Hl'e.,.Pl's' 
and Bottlers' Machinery. T HE VIL'l'ER 

MFG. Co.. 8Il9 Clinton Btrellt. !4Ilwaukee Wla. 
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