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COMMERCIAL DIRECTORY OF THE AMERI- needle is necessary? A, Platinum. 4, Is a direct. or al
CAN REPUBLICS. Compiled uy the ternating current required? A. Direct. 5. What SUI'
Bureau of American Rppublics, In- PLEMEN'£ treats on the subject? A. See" Medical aud 
ternatiolJal Union of American Re- Su rgical Electricity," by Beard and Hockwell, page 5&;, 
public�, Joseph P. Smith, Diredor' j price $5.50 by mail. 
�n t�g

6
�0Iullles. Washington. 1897.

[ (7293) J. S., New City, N. J., writes: 

contact, or is it a combination of rolling and sliding COE
tacts? A. The two-contact sYHtem of ball bearings is es· 
sentially a pu rely rolling contact. 'l'he three-point con
tact system may be a combination of rolling and sliding 
contact and slIbject to considerable friction. 4. Theoreti
cally, arc both these forms of bearings equally correct 
anu free from friction, and if not, which is the more cor· 
rect form? A. Both systems are correct in regard to 
some requirement of design and condition of construc
tion. 'l'heoretically, the two-contact system is the llIorc 
efticient as regards friction, 

p. • 1 Will some of your correspondents of tile SCIENTIFIC 

This volume comprises the addressee of manufacturers, I AMERICAN give the solution of the following problem 1 
merchants, shippers,. banks and bankers engaged in What is the longest straight pole that can be run up a 
foreign trade, together with the names of ofticial maps, chimney, the height of the mantel being 48 inches and 
commercial statistics, industrial dam and other informa- the depth from front to back 16 inches? A. Solution 
tion concerning thecouutriesof the International Union of by C. W. L. Filkius, C,E., Instmctor in Mathematics, 

AmeJ'Ican Republics, the American Colonies and Hawaii. Adelphi College, Brooklyn, N. Y.: 

Marine iron Works. ChICago. Catalo�ue free. 

.. U. S." Metal Polish. indianapolis. Samples free. 

GaSOline Brazing }1""orge, Turner Brass "Yorks. Chicago 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Improved Bicycle Machinery of every descnption. 
'.Phe Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses - cheaper than brick, superior to 
stone. .. Ransome." 757 Monadnock Block. Chicago. 

'l'his volume treats of the Argentine Repuhlic, Bolivia, 
Brazil, Chile, Colombia, ('osta Rica, Ecuador, Falkland 
Islands, the greater repu blic of Central America, Guate
mala, Guianas, Haiti, Hawaii, Honduras and British 
Honduras. This book will prove of value to those in-

1'he celebrated" Hornsby-Akroyd n Patent Safety Oil terested. 
ll;ngine is built by the De La Vergne Refrigerating Ma CARPENTRY AND JOINERY. A Text Book 

foJ' Arcilltects, EngirH'ers, Surveyors 
and Craftsmen. Fully illu�trated a.nd 
written bv Banistel' F. Fletcher and 
H. Phillip's Fletcher. London. 1898. 
Pp.293, 

cbine Company. Foot of East 138th Street , New York. 

The best book for electriCians and beginners in elec
tricity is .. Experimental Science," by Geo .. M. Hopkins. 
By mail. $4. Munn & Co .• publisbers. 361 Broadway. N. Y. 

11:tr" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 

NEW BOOKS, ETC. 
NINTH SPECIAL REPORT OF THE COM

MISSIONER OF LABOR. 'l'he Italians 
in Chicago. A Social and Economic 
Study. . Prepared under the direc
tion of Carroll D. Wright. Washing
ton. 1897. Pp. 409. 

EUCLID: Book!' I-IV. By Robert Dea
kin. The University Tutorial Serie�. 
London: W. B. Clive. New Yor'k: 
Hinds & Noble. Pp. 309 , Price 70 
cents. 

The object of the extensive series of books, of which 
thIS forms one of the volumes under the department of 
mathematics and mechanics, is to provide candidates for 
examinations and learners generally with text books 
which shall convey, in the simplest form, sound instruc
tion, in accordance with the latest results of scholar8hip 
and scientific research. The writer of this volume has 

One of the authors of the present book is the author of 
H A History of Architecture," which will long rank asone 
of the important works upon the subject, It is chiefly 
notable for its remarkable analysis 'of the various styles. 
In the present book the allthors have made a concise 
treatise both for reference and for the inetruction of 
students on the important subjects of carpentry and 
joinery. Of course. the practice is English practice, and 
some of the tools appear queer enough to American eye •. 
Still, the chapters relating to joints used in carpentry, 
roofs, scaffolding, floors, framing, etc., certainly are of 
value to the student. There are 420 illustrations in the 
book. They serve admirably to elucidate the text. 

HIGH MASONRY DAMS. By E. Sherman 
Gould. New York: D. Van Nostrand 
Company. 1897. Pp. 88. Price 50 
cents. 

The present volume replaces the original number 22 of 
the Van Nostrand Science SerIes. bearing the same title 
by John B. McMaster. The splendid treatise of Mr. 
Wegmann upon the same subject has so completely 
superseded all other treatment of the mathematical 
features involved that it would be usele.s to revive old 

had more than twenty years' experience in teaching I material. The present work cannot but prove of value 
Euclid to large and small classe., and this book presents to all civil engineers. 
the results of his endeavors to reduce the labors of 
teachers and students. 

MANUAL OF HYDRAULIC MINING. Bv 
T. F. Van Wagenen. New York': 

D. Van Nostrand Company. Pp. 95. 
Priee $1. 

A MANUAL OF FISH CULTURE. Based on 
the Methods of the Unirecl Statelil 

Commission of Fish and Fisheries. 
With Chapters on the Cultivation of 
Oysters and Frogs. Washington. 
1897. Pp. 340. 

A second edition of this excellent little hand book This is a very valuable book containing an excellent 
comes out very appropriately at this time, when, on ac- des�ription of the modern methods of fish culture as 
count of the general interest felt in the Klondike regiun, I camed on by the remarkable bureau known as the 
so many people are desirous of learning something of �nited States Commission of FIsh and Fi.heries. It is 
practical mining operations. This book necessarily does Illustrated by 35 plates. 
not claim to cover the whole subject. with all its engi. 
neering prohlems, but is written for the practical work
ing miner, who will here find valuable details and much 
to aid h;m in intelligent prospecting, while guiding his 
judgment in the actual work. 

LETTERING FOR DRAFTSMEN, ENGI
NEERS AND STUDENTS. By Charles 

ReceIved. 
STIRPICULTURE; or, the Improvement of 

Offspring t.hrough Wiser Generation. 
By M. L. Holbrook, M.D. New York: 
M. L. Holbrook & Company. Pp. 
192. Pl'ice $1. 

W. Reinharclt. New York : D. Van, THE KING'S DAUGHTER AND THE KING'S 
NOsTrand Company. SON. Bya King's Daughter. New 

T o  facilitate attaining excellence in purely freehand York: Fowler & Wells Company. 
letterin£( is the object of the simple lessons and numer- Pp. 288. Price $1. 
ous plates and other illustrations presented in this vol- TRUE DETECTIVE STORIES. From the 
nme. by a draft,man of high attainments. The author ardli ves of the Pinkertons By Cleve-
does not present ornate, carefully engraved alphabets, land Moffett. New York: Doubleday 
uut such as may be readily mastered, enabling the & McClure Company. Pp. 250. Price 
drafteman to do the best clas" of work in the shortest $1. 
pos.ible time. 

LEE'S VEST POCKET POINTERS FOR 
SLIDI;; VALVES, By C. W. Mac.Cord, '\ BusY PEOPLE. A Ready Reference 

Jr., M.E. New Yo�k: John WJley & Manual. Chicago: Laird & J�ee. Pp. 
SOIlS. Pp. 168. PrIce $2. 230, PJice, morocco, gilt, 50 cents. 

This i. a book for practical men, on principles and W S B C I G methous of design, with an explanation of the princi- H� A.ND 
J 

PU RN .y k' D���f:d!� les of shaft governors. The book contoin. 101 illlls- & M
ann

C
g
l
' r·C ew or : 

c ure ompan" Pp. 245. Pric'e trations, and its s"hject matter compri.es a revision $1 
J' 

and rearrangement of articles heretofore presented in a . 

mechanical and engineenng serial publication. NOT IN IT. By Anna O:cott ComllJelin. 
New York: Fowle)' & Wells COlll
pan�'. Pp. 96. Price 75 cents. CHEMISTRY FOR PHOTOGRAPHERS. By 

Charle� ",,'. Townsend, F.C.S., F.R. 
P.S. Nflw York: S pon & Chamber
lain. Pp. 158. Pl'we 75 cents. 

This simple and practical hand hook is designed to be 
of especial value to the beginner and amateur, as well as 
affordmg a valuable text book f'lr the experienced pho
tographer. Its lxplmatons of the chemistry of the .ub
ject are as simple as it seems possible to make them, 
and its treatment of developers and varlOUt! printing pro
cesses covers a wide range. 

lltNTS '1'0 CORRESPONDENTI:l. 
Names and AddI'ess must accompanv all letter. 

or no attention will be paid thereto. Th"is is for am 
BIB!,IOGRAPHY OF X RAY LITERATURE Re�1������ ��d

f�����r f::��l�:ti��. 
answers .hould AND RESEARCH Edited by Charles I give date of paper am! rage or number of question, 

E. S. Phillips. New Y('rk: D Van Inqllil'les not answere, in rea�onable �ime, should 
N ,  d C P 68 P '  De repeated: correspondent, WIll bear m mmd that ostran ompany. p. . rice I ,orne answers require not a little research, and, $2, thollgh we endeavor to reply to all either by letter 

This book contains a historical retrospect of and a . or in 'his department. each must take his turn 
ready reference iudex to the literature of a subject which R \I i�e:�� \����:��s

tn
\Jl�rc�:siu��r;,����1t�0!d���:�:�� 

has occupied a very prominent place in the public mind Ituusee manufacturing or carrying the same. 
for the last eighteen mJnths. The editor also adds a Special 'Vrltten Inforrnati.on on matters 01 

. . . • . . . personal rather than general Interest cannot be chapter glvIDg practICal hints on settmg up and operating expected without remuneration. 
apparatus for this description of work. ScIentific AmerIcan SUllplement.s referred 

to may be had at the office, Pnce 10 cents each. 
REPERTORIUM DRR TECHNISCHEN J OUR

N AL-LITTERATU R. Herausgege ben 
im Kaiserliehen Patentamt. J ahr
gang 1896. Berlin: Car Heymanns 
Verlag. 1897. Pp. 563. Price $4,50. 

The present bibliographv IS of great value to all those 
who are interested m the technical literature of the day. 
It 'is interesting to note the number of papers which 
have been read to obtain the entries. The entries are 
made in the language iu which the articles are published, 
and an excellent mdex nmlers the whole collection of 
'Value to the English-speaking reader. 

Rooks referred to promptly supplied on receipt of 
price. 

Iliinerais sent OOr examination should be distinctly 
marked or labeled, 

(7292) W. H. asks :  1. What current 
and E. M. F. are used" it:1 the electric needle in remov
ing hairs from the body? A: Abont 6 cells of carhon 
zinc battery, bichromate plunge battery, will do It. For 
battery, see SCIENTIFIC AMERICAN SUPPLEMENT. No, 
792,10 cents. 2. Am I right in Sl1PPOSilH! one electrode 
is held to some part of the body and the other placed to 
base of hair to be removed? A. Yes. 3. What kind of 

LetAC=I; B D=b; BE=mb. 
Then by ri�ht triangle.-

b m b  
B C=--; andAB=--

but I = B C + A B. 
cos a sin a 

.', I = b 
Li: a 

+ 
co: J 

For maximum l. 

� = 0 = b[=-�
08 a + sin a ] 

d a  sin2a cos2a 
Whence m cos 3 a == ein 3 a 

and tan3 a = m 

.·.a=tan-l \/m 
:. I(mbz)=b[ m 

3 _+ --��_] 
sin (tan-' :v m) cos (tan - ym) 

Make m = 3, by condition of problem, and 

a = tan-' -\1-3-= 55° 15' 50.6" 

[ 
3 

1 ] 
• I - b -----+ ------•• (m bz) - sin 550 11)/ 50'6" cos 55° 15' 50'6" 

= 5'4056 b. 
If b = 16 inches-

I (mb1) = 86'49 inches 
= 7 feet 272 incheR, nearly. 

2. Please give the best method for calculating change 
gears for screw cutting foot lathes, both simple and 
compound. A. Rule for gearing lathes for screw cut
ting: Read from the lathe index the number of tbreads 
per inch cut by equal gears. and multiply it by any 
number that will give for a product a gear on the index; 
put this gear upon the stud, then multiply the number of 
threads per inch to be cut hy the same number, and PilI. 
the resulting gear upon the screw. For compound gear: 
If the gear on the compound stud is two to one, then 
multiply the threads on tte leading screw by two and 
proceed as above. See Kent's H Mechanical Engineer's 
Pocket Book." $5.00 by mail, which gives tables and 
rules for other compound gears. 

(7294) E. E. D. asks: When was the 
last total eclipse of the sun? Give the day and the date. 
(Visible in the United States.) A, '1'he last to�al eclipse 
of the sun, visible in the United States, occurred on 
January 1, 1889. 'I 'he lille of totality ran from ('alifol'llia 
throllgh Nevada, Idaho, �rontana, and North Dakota. 

(7295) B. asks: Will you kindly givt' in 
SCIENTIFIC AMERICAN a de3cription of the prCCCE:S for 
enlarging pIctures, making life size portraits from small 
photos, tintypes, et.c,? A, Valuable information on 
photo-enlargiug and enlarging apparatus is contained in 
our SUPPLEMENT. Nos. 451,977, and 1053, price 10 cents 
each by maii. 

(7296) J. G. B. asks: What per cent 
10SB wOllld be advisable to figure on electrical circuits of 
different voltage, soy 2,000, 1,000, 500, 220, 100 volts? 
What is the cu.tomary loss on different voltages? A. 
The drop in voltage nn a line should be very small 
indeed. only a few volts, not one per cent. 

(7297) G. W. ask s: 1. How can electric 
motor described in SUPPLEMENT, No. 641, be woum! for 

(7299) J. A. R says: Please g-ive h 
your next i�sue what you consider the best comhhlld 
toning and fixing bath formula for .olio paper. A. 1. For 
soli a paper lise the formula recommended by the makers. 
The fa II a \\'ing are formulas for combined baths. The 
operation of toning and fixing is much simplified by 
using the combined bath. The print coming out of the 
printing frame is left in the bafh till the color is arrived 
at, then wa.hed and dried. The bath is composed of two 
solution., and will keep tor a long time. Dissolve water 
24 ounces; hypo.ulphite of soda, 6 ounces; sulphocyanide 
of ammonia, 1 ounce; acetate of sodo, 1>2 ounce; satur
ated solution of alum, 2 ounce.. Fill the bottle contain
ing the sollltion with scraps of sensitized paper, bad 
prints that are not fixed, and leave it for a day. Then 
filter and add the following solution: Water,6 ounces; 
chloride of gold, 15 grains; chloride of ammonium, 30 
grains. It is necessary to print deep enough, and to leave 
the prints in the bath till, in looking through them, the 
desired color, brown dark or bluish, is observed. Used 
for Omega and other paper, 

2. Chloride of gold . . . . ..... . ... . .. . . ... 1 gr. 

Phosphate of soda .. ................ 15" 

Sulphocyanide of ammonium .......... 25 " 
Hyposulphite of soda. . .. ....... . ... 240 .. 
Water . .............. ............ 2 oz. 

Dissolve the gal.! separately in a small quantity of 
water and add i t  to the other solution. 

3. Water. . ...... ............. ....... 32 oz. 
Hypo .............. , ................... 8" 

Chloride of gold . . .. .. ....... _ .... .... 15 " 
Nitrate of lead (c. p.) .. ........... ' ...... 75 " 

(7300) E. F. R. writes: 1. I am lmii(; 
ing a telephone from the circuit described in "Exp" i 
mental Science," on page 5R2 of the edition of 1890, all .. 
want to know if an induction coil of 150 ohms will worl: 
properly on a short line of about 250 feet with return 
wire, also, if t.wo batteries will be sufficient to call over 
the line if it is iron wire or should I use copper wire, and 
what size? A. The primary of the induction coil has a 
resislance of abollt 0'5 obm; the secondary, about 150 

ohms. One cell Leclanche battery will oe sufficient at 
each en d of the line. For so short Ii distance the regu
lar No. 12 A. W. G. galvanized iron wire will answer 
very well. 2. Will a Hunning type transmitter do? A. 
Yes. 

(73 01) .T. H. C. asks: 1 .  How II U h 
power can be realized from a waterwheel of five humlred 
horse power capacity running a dynamo, the dynamo to 
operate motor three miles away? A. About 375 horse 
power, if modern machines are used, and line properly 
constructed. 2. What .ize wire would it take, and what 
voltage would be most .at;sfactory? A. Using the three 
phase system for transmission, with a loss of 5 per cent 
in the line, you would require three wires each number 
Oil 0 0 B. ant! S. Particlllar conditions may change the 
size of wire a tritle. Generate the current at a potential 
of 1,000 volts 1.\\'0 phase. step up to 3,000 volts by means 
of transformers and tran.mlt by three phase to save cop
per. If energy is to be used for both light and power, it 
can be transf"l'med at the receiving end to 120 valls two 
phase. This gives you the advantage of the three phase 
for transmission and that of the two phase for gellerat
ing and distriblltion. Alternating. 

TO INVENTORS. 
ti �!l (J
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for patents at home ami abroad, enable us to under stand 
the laws aml practice 011 lIoth continents. and to P088lH; 
unequaled facilities fur procurlIl� patents everywuere. 
:llS},(����f:Ji� ��fu�!i'i.i�:

t
��:l

ty t�Tl�� �I���w�:ao���t�� 1��lI�: 
80111, t'ontelllplating the secnI'ln� of patents, either at hOllle or ahroad, are invited to wr ite to this Office for priees. which are l()w, in accordance with the times and our extensive facilities for conductillg' the business. 
Address :.\lUNN &. CO .• office SCIENTIFIC AMERICAN, 
361 Broadway. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

DECEMBER. 28, 1897, 

AND EACH BEARING THAT DATE. 
I See note at end of list about copies of these patents.] 

a dynamo by using cast fields, so that it could be used to Alarm. See. Bicycle alarm. Burglar alarm. Low 
charge a storage hattcry? A. You do not need to rewind Alk����� :b���atus for electrolytically produc-
motor of SUPPLEMENT, No. 64,1, to use it as a dynamo, ing. J. Harg-reaves ..... ........................... 596,157 

pro"ided it has a east iron field magnet. Drive it with ;tg'i��n����r\J.·ii�aiicwtiirter:::::::.::::::::::::: ��:ill 
power and It will give out current. It is then a dynamo, 1���tl���t��il�il�·:n�a��·iy:A:F:·Bi\ichelder::::: g�:1�� and will charge threc storage cel;s in series. 2. now Automatic regulator . H. H. Tracy .................. 59t;.H:ll 
many lamps would it run, and what candle power? A. ��g� f�::;;''e�al;[i ������i ·cb;.:i·r .

. 
C(;nibin'ed:·A:M: 596

.
425 

It will light three or fOllr 4 candle power lamps. 3. Babcock ... """"""""""" """""" ..... , 596,451 

What kind of armatnre do you suggest? A. It does not Bad"e. bouquet and perfume bolder, combined. 
J, HanselL." .. , .. , ................................ 500,1:)(j 

require any change. �:nin:�a��lh��a·. J������8e .................... 59G.25'� 
(7298) W. M. M. asks: 1. W hat theoreti- Bandage, H. W. Meinbardt .......................... 500.171 

cal per cent advantage is gained by the substitution of �:�h�l.�::ks��;::s;!t�etallic. W. Stern ......... 500.1S� 

8ay 'J4 inch balls for % inch balls in the ordinary bicycle Beari n g, ball. J. P. Tbomas .......................... ,,\Iii. WI 
bearing? A The only theoretical advantage that can be ��a:"1: fa�ciie;;riiicri::::::::::::::::::::::::::::::::: g��:i�;i: 
derived from the larger ball may be found in the !!;reater ���;. 8��:rg

n.!a�· r,;�r����C!iig' 'Bame: apparatii. 5UG,2lJ.'l 

rolling diameter; but practically, the increased bulk of for dispensing, C. Cronin ....................... , 596,432 

balls and hub will make any theoretical advantcge a ne- Bel�i;�r . ."tr�.e.t .c�r�:.���C.t:.k.�l. �.i���: .?:: .. �.���� 596,085 

gative quantity. 2. Will you give a formula for the de- Bevel gage, L. Mann ing ..... " ....................... 596,413 
termination of the above by which other sIZes may be ��;��i�::'e ':.'i.� t!;�%%'���Jl'�i��nn':e?v�g�I�\I�l!t8: 

590,429 

calculated? A. The problem is a practical one, depend- cher . ... . ....... .................................... 596.222 
ing entirely upon the admi.sahle size and weight of the �ig;gl�: k rw.

g��{rib';Y: ::: : ::::: :::::::::::::::: ::::: ��:�� 
hub anrl its mechanism. There is no formula that will Bicycle alarm, F. �. Sanders ........ ................ 500.121 

apply to a case having so \\ide a range of practice in I �tg;gl�.c���i:Y[,·J:�: t��g�;���·:::::::500:27:i'io g�:�l 
construction as the hall bearing system has developed. �iml� ���(i1!·b�/:r;�p: 'C:'E':Seymour:,:::::::: g�:� 
3. 'I'lleoretically, is the contact in the two or three point Bicycle lock, H. W. Cotton ......................... . 596,396 

contact ball bearings now in common use a pnrely rolling (Continued on page 3/) 
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