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line jar each insertion; about eioht words to a line. 

Advertisernents must be received at pubHcation office 

as early as Thursday 1Jw'I'11'ing to appear in the fOUOiU­
i11{1'week's issue. 

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. 
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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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Bicycle . or other vehicle pump, Wickersham & 
BiC;�����(;urisi' iock: '0: ·jj.imoii : : : : : : : : �  : : : : : : : : :  �'f� B�cycle s�vpo�t. F. Jobn�on . . . . . . . . . . . . . . . . . . . . . . . . .  5OO:',nO Blcycle vlbratwn absorblng device, W. M. Morse 
Bit. See Router bit. Builer. See Steam boiler. 

500,079, 596,080 

��\.��ds��eet������ ':a�r�,:i�or' sireicii{�gt' A: 596.066 
Rot�re� d.rw::i;ay·lo·r::::::::::::::: ::: : :: � : : : : : : : : : : :  2:?:� Bottle necks, manufacture of glass. H Brooke . . .  51*i.Hl!1 Bot.tle, non-refillable, A. S. Deutsch . . . . . . . . . . . . . . .  59fi,238 n�ttle. non-refillable, C. \Y. Garis . . . . . . . . . . . . . . . . . .  5iJti,:!05 
g�UI�'p�'i,¥e�i���a�!'j, �.!qU�¥t�t� : : :  : : : : : : : : : : : : : : :  ��:� Bottle stopper, H, R, Meister. " " "  . .  " . " " "  . .  " .  500,374 Bottle. tankard, glassware. or the like. R. R. & A. 
BOXRi1\��b�s�: \V: G: 'i)��iS� : : : :  : . .  .- : : : : : : : : : : : : : : : : : :  �:� Bracket. See Curtain pole bracket. Inre escape . hracket. Brake. See Car brake. Vehicle brake. Wag-on brake. 
���:'s�o�: �r��m&nM�r�!S(')�" � : : : : : : :  : : : : : : : :  : : : : :  �?::�� 
t�tYe.twt%B�·�e/.I�e.n: : : : : : : : : : : : : : : : : : : : : : : : : : : :  g�:�� BuiJdings. constructiun of. G. B. \Vaite . . . . . . . . . . . .  596,315 
������ aka:�i:i�s �u;���· 'Hyctroca'rbon' biirner·.· 596.379 
Button, separable, \V. A. Ingalls . . . . . . . . . . . . . . . . . . .  596,163 Call box system. electric, 'V. 1'. Blldds . . . .  , , . . . . . .  596,:156 Can tov, oil, F. Lied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,244 Canceling machine. stamp. ,A . H:. Whitehead . . . . .  596.093 Candy forming machine. Bauer & Heilmann .. . . .  596 137 
2:� g::�'l:i.rB::t8��t�i�: : : : : : . : : : : : : : : : : : : :  : : : : : : :  : : :  �:Mi Car brake. H. Schenck . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . 596,389 
gar coupl�ng, H. C. Buhoup .. . . . . • . . . . . . . . . . .  590,357. 596.358 
C:� �g��H��: �.��eee��er::: " '- : : : :  : : : : :  .... .. :: .. : .- : .- : :  g�:l� Car door lock, J. Blankart . . . . . . . . . . . . . . . . . . . . . . . . . .  596,101 Car fender. G. 'Viemers .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,196 Car operating mechanism, dumpin�, 'V. Me-
car�!rt�

nay: J: And�eW:s: ::: :::: . ." : : ." : : ." : : ." : ." ."." : : ." : :  g�:�� Car seat, J. S, Johnston. ' " . . . . . . . . . . . . . . . . . . . . .. . . .  596434. Car wheel grinding machine, C. E. Norton, . . .. . .  596:3.16 Carousel, T. B. Tinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,342 
g:����:��i�g,�: tl:��3�����·.·.·.·.·.·.·.·.·.·.·. ·.·.·.·.:·. ·. ·. :  �·.m1 Cash register. indicator and check printer, W. H. 
cas�I:�:i,;ter·k;,·Y '�eciiai{i'';�: Vi: H.·Cia�k : : : : :  : : :  E3�:�05 Cash register locking mechanism. E. A. Bedient 59fi.4:)2 
2���:;llu(:t,iId���ti�"e��. 'b. ���!!friii;'; : :  :: : :  : :  : : :  ���,� Centrifugal machine, J. M. Thurston . . . . .  , . . . . . . . .  596'389 Chair . . See Baby chair. Nursery chair. Rocking , 

chmr. Check hook, A. F. Kiehl . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  596,116 
8g7g���h�����eY:i.· J'J�' *�rob!;��li: : : :  : : : : :  %1m:M� 
8����r�' �e�!r 'et 'cieaD:er: " nish' cieaner· · · · · · ·  593.082 
Clock. eight day aYarm, W. Dupen . . . . . . . . . . .  : . . . . . .  59R.146 Clothe. raCk, W. A. Pursley . . . . . . . . . . . . . . . . . . . . . . . . .  59li.SSO Coaling station. T. Appleton . . . . . . . . . . . . . . . . . . . . . .  59<1.133 Coat hanger, L. H. Naylor . . . . . . . . . . . . . . . . . . . . . . . . . .  596,176 Cock. tap. or valve for facilitating attachment to 
COlfu��o;:��\i: ,£.cGJiil�e ���y�: : : : : : : : : : : : : : : : : : :  ��:��! Column or post, J. W. Rapf , . .. . . . . . . . . . . . . . _ . . . . . . . .  593,213 Combination lock. E. & L I"Wln . . . . . . . . . . . . . . . . . . . .  59:1,167 
8grii������n

�r�c�'i�'i�id�!\: ' i: 'K': Bean : : : : : :  ���:�� 
8g�te�:e�'e�n�0�t��Col�r.H. Jones .. . . . . . . . . . . . . . . . . 593.211 
CoolinO' and refria:erating apparatus. B. A. Smith 593,381 CooP! foldin�. J. N. Cornelius . . . . . . . . . . . . . . . . . . . . . . .  5m.141 
ggg�i�� ¥���.�tter�W�·L: ·RO�X. : : : : : : : : : : : : : : : : :  g�'� Corn. machine for cutting ear. E. L. Dolsen . . . . . . .  590'145 Corn IXcker and husker, E. Turnell . . . . . . . . . . . . . . . .  596'192 Coupling. See Bicycle couplin.ll. Car coupling. • 

2"..:ifc'l".�oJ1j:s:b�,;2,,:,,,.�ie: : : : : : : :  : : : : : : : : : : : : : . : : : : : :  ��:� Curd cutter, F. B. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,400 Curling iron heater. H. A. Palmer . . . . . . . . . . . . . . . . . .  596,087 
g��:t� ���p��:e�hr crott�:tl�rse: 'combi;�e'ci 596,417 
Cut��eiI�d�i:::�:re: F: ii: ·G·i�sier : ." : : :  . ." : : .' : : : ." : : :  g2&lli Cutter. See Bolt and rivet cutter. Curd cutter. . 
CYC���l:�I� 7i�HJg�i��otham .. . . . . . . . . . . . . . . . . . .  596 242 Dam. weir. or Q;ate, automatic. W. L. Marshall . " 596'074 
Er8�'�1��!:'¥l�W: �;'ti;:S. �.����.1� : : : : : : : : : : : : : : : : : :  ��� Door fastener. E. Byrnes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,050 
8gg� f�g�:��'di�i:.cG�'t':.'J��i�t : : : : : :  : : : : : ' : . : : : : : :  �'n� Drill. See Rock drill, . , 
Drilling. machme, �nd, J. Murchie . . . .. . . . . . . . . . . .  596,375 
R��v�.p���!��i�1�sl� �.1i�;:k���·:.�: .�����:�.� : : :  ��,�� Dry kiln, F. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596',212 
Drym'l apparatus. McClatchey & Krum . . . . . . . . . . . .  596.175 
���e��;i�,o�.CM�;.vy�ll.e.�: : : .: . .  '.: '. : :  : : : : :'. '. '. : :  ':. '. : : : :  ��'M� Elector for ashes, etc., F. H. Heath . . . . . . . . . . . . . . . . 500;065 E ectrlC conductors. underground junction box 
Ele�t;ic�u:;e!O�:[!�: 'ii: P. \vii�o� : : : : : : : : " .' : : : :  g�'m 
�l����i� h���1fin�' �;!�::'���ciir'i'ng" device' . for 596,160 
Ele�r�d:�'c�i'n�, ����to:' P: \v� 'powe;: : : : : : : : : :  ��.� Electric machines. detachable laminated pole 1 

piece for dynamo. H. Geisenh Oll er . . . • • , . ,  , . . . •  596,152 Electrical protective appliance. A .  S. \Villiams . . . 596.191 �levator door locking- device. Bechtel & Fritz . . . .  596,228 l"�llamehu� metal surfaces. J. Bentz. . . . . . . . . . . . . . . .  596,317 F.ll�ine. See Gas engine. Traction engine. 
ICnlltne cooling device. explosive. F. W. Lanches· 
Jiln;:r ope: e·xiens{bie; ·A.·Mitcheii : : : : ." ." :  ::: : ." : : : : ." :  g�:�� l�nvelope for protecting charts. etc., waterproof, 
Fln;el�p�,e:afety:iCN:' 8niitii : : : : : : : : : :  : : :  : : : : :  : : : :  g�;;m Envelope. sales Sl�, 'V. D. Bates .. . . .  " . . . . . . . . . . . .  596,353 
����:r'hke�a::��th���'ai{d'meCb.�'n{�ni'fo"r'CO'v� 596.240 

Fab�r:.
g
S��Wo�e��r:;t\T:�abric'." " " " " " " ' " 596,264 

F'an. ventilating. exhausting or blowing. Foster 
Far� ��,::!g��'gate: C: ii: 'St�;':ciiey: :: : : : : : : : : : : : : :  �J� Fence making machine. ,V. M. Calhoun . . . . . . . . . . .  596.39' F�nce, wire, S. Shown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,384 
::��:���:���1W. (f.��iit�cis�·. �' . .  �������.:: : :  : : : : : : :  g:;J� FIre escape bracket. C. V. Richev . . . . . . . . . . . . . . . . . .  596.427 Fireplace screen and blower. W. OF. Daniel . . . . . . . 596.056 j4"'ire tele�raph repeater. F. A. Skelton, . . . . . .  : . . . . .  596.250 
�1:!�������d�seW ill �1iding' const'ruction; "T: 'j: 596,M 
FIo!!-��1;oider;j:L.'St';'�t·e,;,alit: ' : : : : : : : · :  ::: : : : : : :: E�:� Fluid pressure regnlator, G. G. Clark . . . . . . . . . . . . . .  596,140 Flying machine. J. Richardson .. . . .  , . . . . . . . . . . . . . . .  500,2:11 '"'odder shredder cylinder. J. Dick . . . . .. . . .  , . . . . . . .  5!Jti.059 
�g��\�gd�::�h!t���h�v�l ����i�o·r·. · E: P: O�es(;ti ��,�� 
}'ruit cutting,an.d pitting machine, T. M. Topp . . . .  596:3t3 
F���:�:: 13e�t�i6w' combu�iioi{ iur�lace. · · · · · · · · · · 596.251 
Fuse holder, removable, J. T. Hunt . . . . . . . . . .  " . , , ,  596,209 Gage� See Bevel �age. MlCrometer gage. 
�:�17e�ftP:!����g �o�p.PM�tb�soch��·be: : ." : : : : : :: : : :  �i::�i 
g:� ������: �cft�f:ne: iie�k'I;; &; 'Goddard:::::::: :m� Gas. burner for burning rich gases. especially , 
G&8a���1���1.EB.JF��:�::""":""::" : ": .· : ,, : : : : : : : : : : :  �:�� Gas engine. compound, E. R. Bales . . . . . . . . . . . . . . . . 596,352 
g:, :e�e'i,��f��g ���lii��ei...�: �'i,I���: : : : : : : : : : : : : :  �:�H�r Gas �enerator. acetylene. D. R. Blanchard . . . . . . . .  596'138 Gas �enerator. a�etYlene. ¥. D. Dibble . . . . . . . . . . . . .  596:103 GtiS hghtIn� deVIce. electrIC. BO§"art & White . . . . .  596 236 
g:tl.ro��c�nfr�g:���1J.�·n Jg�e. ai�rJ�:gaie: " 596;428 
Gate, P. Markle'y (reissue) . . . . . . . . . . . . . . . . . . . . . . . . . .  11,643 
g:��rit·o� ':e��as' gene'raior: "  . . . . . . . . . . . . . . . . . .  596,465 
G�nerator frame foundation. S. H. Short . . . . . . . . .  596,280 GIn saw sharpening-and gummin� machine J. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  596,462 Glass articles. met hod of and npparat us for mak-in!! hollow, Blair & Hays . . . . . . . . . . . . . . . . . . . . . . . .  596,355 GoI�O�I������ . .  ���. �.����.������.� . �.���.i.��:. ::': 596 415 Grain separator, centrifugal. F. F. Landis (re· ' 

Gra�:��tiing and baiifig press: I:.·W·esse·l: ........ : ..... �,� 
Handle, W, J. Bullock .. . . . . . . . . . . . . . . . . . . . . . . . . .  , ... : 596;lli9 Hanger. See Coat hancer. Harrow, roller, H D. Edwards . . . . . . . . . . . . .  " . .  , . . . .  596,147 
�:;;::1:�: ����·i�ct�B.'t°ci1t: : : : : : : : : : : : : : : : : : : : : : ��:t� 
U���:i��: �6�: \\r. ��Ma�:�: : : : : : : : : : : : : : : : ::::: �� Hat plnretainer"J, Uhry . . . . . . . . . . . . . . . . . . . . . .  , . . . .  596,438 BQ � L  R. ,""" ... art" , . " , . ,  . .  , . . . . . .  , . .  , . . . . . . .  696,129 

, (ieutific �tUerica •• 

ORDINARY RATES. 

Inside Palle, each insertion. - 73 cents a line 
'Back Pal[e. each insertion, - - $1.00 a line 

H
�!���o:;:� r�

��:::
d.

of Advertisements, Special and 

'l'he abo�e are charges per agat.e line-about ei,zht words per hne. 'l'his notice ShowBlile wid ttl of the l ine apd is set in agate type. Engravings may bead adver: tlsements at the same rate per agate line, by measure­ment, as the letter ar.ress, Advertisements must be 
�g��T:: t6'�pf:�;ifD t�:; f3��:ina; :e�irs fBs�U��urstlay 

SI foot power ar * Screw ... 
...cutting 

Lalh e S Automatic 
Cross feed 

9 and l I ·inch Swing. 
Newand Original Features 

Send far Catalogue B. 
Seneca Falls Mfg, Companr, 695 Wat<r St., Seneca Falls-N. Y 

.PCWER & FOOT I 5HAPER5,PLAN�R5.DRlllS 
I.. ATH E S. �.f�LNlpr,��P 2�TT,!LIJ�,jl���� 
5E:BASTIAN LATH� CO. 120 CULVERT 5T. CINCINNAT I .  O .  

B ' M  , "Strike while the B M '} OYS on compIH.i"��l�P�o';- y al I _ I ough InstructIon 
ADVANCE YOU RSELVES. 

IMPROVE YOUR CONDITION, 
THE HOME SCHOOLS OF 

Mechanical, Electrical, Steam, Civ­i l ,  and Sanitary Engineering, 
ilrchitecture, Metal Work-

ing, Pattern Making, T.) encouratle Y'Jutostart DOW, we furni S11 $11 mechanical drawing OU t­fit fl'ee. Small Fees. Advance or 
1nstallments. Send for beautifully illus,loo page S. A, catal" postpaid. 

United Correspondence Schools, 
-
...... �Ir: .... !!""' .. 154 t,, 158 5th Ave .• New York, N. Y. F. W. EWALD, Gen. Mgr. 

SAVE WATER AND MONEY 
The only truly Economical Valve. and one that will not hammer or vibrate, Is FOSTER'S AUTO­
MATIC F L O A T  VALVE, wblch Is made on strictly scientific principletS and can be operated with a small float on a.uy pressure from 5 to 300 Ibs, per square Inch. All size30 ;r..i� t�l�r:r�������j,fe 

WALWORTH MFG, 0 Oliver St., Boston, Mass, 
•••••••••••••••••••••••••••• 

: THIN  STEEL : 
: TRY SQUARES : 
: � ill" '[�: t Ill·' ,�:� : 
: 98 paae catalogue oj N021 • 
• fine Tooli!. free. - • 
. l�s� STARRETT ft.!?;., Athol. f1'.As�\'. : •••••••••••••••••••••••••••• 

LAT H E S  
FOR 

CUNSMITHS, TOOL 
MAKERS, EXPERI­
MENTAL A N D  R EPAI R 
W O R K ,  ETC, 

Sendfor Illus, Oataloa. 

.,���I����!. W. F, & l n o ,  Barnes Co,  1999 Ruby Street, 
ROCKFORD, ILL. 

ROUND OR SQUARE BASE 
SKINNER 

�11��}fg. Jre�vt·c���i���� accuratelv made. G capaClty . than any chuck. Set screws of crUCi­ble steeL All nuts case­hardened. Dropfor�edsteel wrench with each chuck. Holds straight or taper work. Cnn be instantly ad­justed from 0 to greatest capacity . 
SKI N NE R  CHUCK CO., Church st., New Britain, Conn, 

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet. Hammer, Au­ger, �'ile, Knife and Chisel Han­
dlcs.Whiffietrees, Yokes. Spokes, 
Porch Spindles. Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

ar Send for Oircular A. 
The Ober Lathe Co., Chal[rin Falls, 0., U. S. A. 

The Coburn Patent Trolley Track 

Store Ladders. 
A PAIR OF STAIRS ALL ALON(J 

THE LINE OF SHELVES. 
IF Send f(Yf' Book. 

The Coburn Trolley Track Mfg. CO. 
HOLYOKE, MASS. 

" QUEEN " ARCHITECT LEVEL $50 
Improved Transits & LevelS 
Graduated entirely on our 
:�fea�:��in:t e&�n�u��E?; Fair. All kinds of Engineer­in�, Surveying and Drafting InstrumentEio and Materials. 
��iredi¥i:!r

��� i�alt\��a�� is mentioned. 
QUEEN &; CO., Inc" 

1 0 1 1  (;hes'll11 t. lIio t ., 
Phi l adelphia. 

"It -(dis -Jlbout-COOlS" 
Every �echanic. Metal Worker, or persCl1 lnterested in Machinery Sup-
g�t:I�����dI����t���S1�OP;:S:��� 1�x7� and is an exhaustive and instructive list of all tools that may be required. Handsomely bound in cloth. expres� paid on receipt of '1. 
�o�'ilhP:��l��db�O:,;;:�n�:�"�ii 
or over. Send stamps or money order. 

MONTgOMERY &' CO.  
MAKERS AND JOBBERS IN 

FIN E TOOLS, 
1 06 Fulton Street. New York Cit,. 

n:�r;::�"N�'C'l���i�;. �r ����st�.n: :  : :  : :  : : : :  : :'.: ':. : �:U� Heat insulating material, apparatus for manu-
He��;:,us�eg�:l�ri�W:o� �����;�'Ii�'le'ct;i'C :lieater� 596.H9 
��:���g Jor �gl���'iiuid8 'by'il�i'ci8' apj;liratus to;' 596,412 

. l�. A-laiche . . . . . . . . . . . . , . . . . . . . . . .  : . . . . . . . . . . . . . . . .  '. 596.330 Hmge for mk. well caps. �. Oldenbusch . . . . . . . . . . . .  500.245 
���,.sp���dJbe�k I:gOJk�r1��ap hook: · · · · · · · · · · · · · ·  596,397 
Hook and eye, J. W. Burke . . . . . . . . . . . . . . . . . . . . . . . . . .  596,259 Horse detacher. L. P. Moore, . . . .  ��"t;' . . . . . . . . . . . . . .  596.078 Horseshoe calk. A. H Howe . . . . .  ! .. ,.: . . . . . . . . . . . . . .  596,126 
��lr::,ho�eenrln�s�'u�fer.' Shaiifer ... . . . . . . . . . . . . . . .  696,248 
Husking pin, H. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . 196,180 
rydr0Yr�rbon burner. C. R. Nyberg .. . . . . . . . . . .  , . . . .  596.084 
1�: �6wl.1��\1.w�;gd: .��:.�).��.�' : : : : : : · · · : : : : : : : : : ·  �,� Indicator. See Station indicatur. . . .  . ,  
InJectur •. steam • .H.. Pattison . . . . . . . . . . . . . . . . . . . . . . . . 590.121 
t��n:o�!�rS��lti��srr�I�' BOhm ... . . . . . . . , . . . . . . .  596,4'» 
Jack. See Lifting jack. Wagon jack. Joint. See Rail joint. 
�ftr,: ES:� �:;1'il��." " " " " " " " " " " " " " " "  500,270 
Knife. 8ee Pocket knife. 
KKn�tt!ng mach�ne, P. O. Johnson . . . . . . . . . . . . . . . . . . .  596,299 lllttU:g machIne. Leighton & Rice . . . . . . .  , . • . . . . . .  596.001 
t::::gl�t��e: ��p:�t J�'l\�\i1'e�tter: : : : : : : : : : : : : :  g�:�+ Last, heelin!!, E. I,. Goding . . . . . . . . . . . . . . . . . . . . . . . . . .  596,064 
t::�i��P����i�e��.r;�t.t�����.: : : : : : : : : : : : : : : : : : : : :  ��:� Leather spJitti ng machine , D. O. Barton . . . . . . . . . .  598.440 Level, C. M. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596.2;9 Lifting iack, J. W, Hughes . . . . . . . . . . . . . . . . . . . . . . . . . .  596,367 Loc�i'na�fcin Y��k:le])�oO�kioc��r door Jock. Com-
},ock, H. A. Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,187 toc� and latch ... C. J .  Hazard . . . . . . . . . . . . . . . . . . . . . . . .  596,4{)6 
L 

oc er. metal, ". W. J elferis . . . . . . . . •  , . . . . . . . . . . . . . . 596,269 
Loom, J. C, Brooks, . .. . . . .  . . . .  . . .. . . . .  . .  . . . . . . . . . .  596,441 
L uom, J'Ittz '" Reilly . . . . . . .  " . .  . . . .  . . . . . . . . . . . . . . . . .  596,444 oom, • H, Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,44M Loom shuttle check, J. Bannister . . . . . . . . . . . . . . . . 596,315 Loom warp stop motion mechanism, F. M. Day . .  596,443 
��r�:���.a�.rD: �·c��IT�.r .. ��:: : : : : : : : : : : : : : : : : : : : :  g�:m 
h��{t�t�K 'X: IliJ:��i�������: : : : : : : : : : : : ' : : : : : : : :  ��:i� Mainspring barrels. winding mechanism for. G. 
M8��lt:�d 'automatic ' switCh: 'combined: ii: "L� 596,407 
Ma�!!:�e: A: ·il·,;;;,·e. : . : : : : : : : :  : : : : : : : :  : : : :  : : : :  : : : : :  Z��n 
�:1��r!:1 �;1�����itt: ·.j".·E·.·cris·p: : : : : : : : : : :  : : : : : ' ��:�� Mechanical movement. M. A. 'l'homton . . . . . . . . . .  : 596,291 
�:����i�:���T�·b�e��.��.��: : : : : : : : : : � . : : : : : : : : : : :  g�'� Metalsfrotjl ores, process. of and apparatus for • 

Me��
r�!�n�ie�"r�'l:;r�l��'t 'meter�' . , .. , ' . . . . . " . , 1)96,458 

��l���
e�:� ��e��'c ��o��lgr;{d'e ·moto"r·.· · W'ave 596,346 

motor. Musical instrument, automatic. G. A. Brach-hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,:m3 
�:�k�1!��lah�e�.df��.nR��!��1�' .. J ... ������.��:: g�:�� Needle grinding machine, A. Schoeneweiss . . . . . . .  59Ci 18.1 Nozzle, oil can, J. W. Jackson . . . . . . . . . . . . . . . . . . . . . . .  596:369 
���sl�����I: �'e�:1�� �.����.' ........................ : .............. , .. �:� 
011 and reagent used therein. purification of cot-
Oil td�tr���i�r 1�f'rOller ' i:;e��i;;g�: 'T'eilef�e� '1i 596,411 
Oil.r:����g�W: A: ·Smiiii.: : : : : · : : : :  : : : : : :: : : : : : : :: :: g�,� Ops and reagel.lt tbereror, refining. O. I�ugo, . . .  " 596:410 Omtment ap�hcator, } .... A. Bagby . . . . . . . . . . .  , . . . . . .  59fi,351 
�!�ifi:,dG���t�N�iI1��.��·.·.· .. : ....... .. ': .. : ...............

.......... : : g�.� 
Packin� from joints, machine for removing. D .  ' 

paifm��';(�D: MeLell;;,i: : : : : : : :  : : :  : : : : : : : : :  : : : : : :: gl::g�� 
�:g:� �!�' :a·c�in�?]!.ni: 'Cia�8se'li: : : : : : : : : : : '  � .. .. :: g�:� Paper tubes, machine for automatically rolling, 
Par��l���:���: d�p<J�;:"��£oewei{ib;':I:·.· .

. 
: ...
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.
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.
.
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���t�l*erLat�a'::'t!":;;ffit':E: iia�,;:::::::::::::::::::: �� 
���������l�:" s�:f��etz' & 'Rice: : : : : : : : : : : ' : : : : :  &�.� PhotographiC background carrier, S. �"'. Badgley � 596'312 Ph����lb��� ����.i�����:.��.l���i��.�?�� .f,��'. �: .�:. 596'268 Picker. See Corn picker. • 

Pill coating apparatus, A. B. Hall . . . . . . . . . . . . . . . .  ", 596,297 P�n. See lIus king pin. Sack pin. PIpe bordering- and flanging machine, Neumeister & Sobotka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596 177 Pipes, device for preventing bursting of freezing , 
Pla�er a��elerti'lire'r ' distributer: 'li�'�(i: "j: ' 'R: 596,062 
PI O�W-· ·  . . " "  .. . . . . , . .  , , ,  . . . . . . . . . . . . . . . . . . . . . . . . . .  ,,. 596,4;9 
Plow: dl�:'P8����M�i��: : :  : : : : : : : : : : : : : : : : : : : : :  : : :  g�:�� Pocket knife, J. R.. Watts . . . . . . . . . . . . . . . . . . . . . . . . . . .  596 096 Pole, extensible vehicle, G. young . . . . . . . . . . . . . . . . .  5n6:349 
��:;�.er 's��<t��l:��g �r:s·s:a�s:l press: ' . , . . . . . . .  > . 596.324 
Printing presses. sheet guard and setter for plR-
Pro ��li�g �e�li::;Nsffi' :(or . Sb.·ip�: etc::E: 'E: 'Oriie� 596,214 
PuIY,,"!.· 'See ·Si,;,mp ·piiller . . .  · · · · · · · · · · · · · · · · · · · · · · ·  . . 596,178 
��i� b§��kC�6lt��'r�c�· Demary . . . . . . . . . . . . . . . . . . 596,363 
�ail bond. F. H. Daniels. . . . . . .  . . . .  . .  . . . . . . . . . . . . . . .  596,202 up jO.int, F. Erdmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,105 RRlI Jomt, A. L. Gold31llIth . . . . . . . . . . . . . . . . . . . . . . . . . .  596,206 Ra�lway crossin� signal. A. C. Watt . . . . . . . . . . . . . . . .  596,233 Ra�lway. electr�c. E. C. Crocker . . . . . . . . . . . . . . . . . . . . .  596.054: Rmlway, electrIC, W. B. Potter . . . . . . . . . . . . . . . . . . .  ' " 596,182 
RRl���y��. ��:'. �.���.S.���.l� . .  �:�� . .  ��.� . ���:.��� 596 409 Railway rail, A. J. Gordon . . . . . . . . . . . . . . . . . . . . . . . . . . .  596'36.'; 
�H:!; ::�t�ge�

i
;:�g::�i�ar�V��;· dev'ic'e 'for' 596:422 

Ral}!;a�s,l"�::�:!�;;,i '[(;r' preventing: acCide'ni� 596,100 
Rai�iri !!e:���.a8.i5ox: : : : .- : .- :  : : : : .  � � : : �  : : � : : : : : :  : : :  g�l� Rake. See Hay rake. • 

Register. See Cash reg-ister. Regulator. See Automatic regulator. Fluid pressure regulator. Phase regulator Rice huller, C. A. Calvert . . . . . . . . . . . . . . . . . : . . . . . . . . . .  596,0:'1 Rin�s. mechanism for making toothed, G. E .  
Roli'art. . . . . . .  K,' . . . . , • • . . . • • . . • • • •  • • • •  • •  • • • •  • • • •  • • • • • • • •  596,405 
R kinrIllbJ·· 

Flrth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,149 
Rgfler. 

g ge:go�Yi�g ��fI':r�I. . · · ·  . . . . . . . . . . . .  , . . . . . . . 596,241 
Rolls, J. Guest . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .  596,4m 
mt��� tii���i�a'!isfc;n�;.W�liritt·on::: : : : : : : :·.: : : :  g�'m Sack pin. M. �'itcl) . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 596:150 Safe door protectIve mechanIsm, A .  B. CUrtis . . . .. 596,294 Safe. floatIng marine, A. B. Perkins . . . . . . . . .  , . . . . . .  596.278 Sanders. roller frame adjustment for, F. E .  Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596 232 Sash balance, C .  H. Ocumpaug h . . . . . . . . . . . . . . . . . . .  596:216 
�::g �t��I���i�dO����Jo·lin·son. ::::::::::::::::::: g?::� 
�:g R��<t,.�ci ������;;'�i:i���!�it.· iiili":::::::::::: ��,;gt Sash w.eight. fl'eague � Stewart . . . . . . . . . . . . . . .  , . .  , , .. 596:252 
�g:lf�7���:�d�r,Ej. �,::::g::.�:r: :  : : : : : : : : : : : : : : : : : : : :: ��:m Scaffold. painter's or carpenter's. C. E. Wilson . .. .  596 430 Scale beam. computing. A. Armstrong . . . . . . . . . . . . . 500'391 
��:l�: �?e�Ib��\��gE�N:;;iHN���.hill:::::::::::::::::: ��:�J Screen. See Fireplace screen. ' 
Separat.or. See Grain separator. Sewing machine. W. A. Mack . . . . . . . . . . . . . . . . . . . . . . . . 596,4:47 
��:�\r h�rfff�n��. b�!�IN�erlo�;' :!��iaCiurilig: 596.256 
She�;�:eS:e'V!?a'ii���iie .. r": " " " " " " " " " " : . .. 596,282 
���l't�� �:!fen�� �����:C:sm'ltii: : : : : : : : : : :  :: : : : : : : g:� S�utter worker.and fasten�r. Gregory & Grieve . .  596,15& S�gnal.. See Rmlway crosslug signal. Slgn.ahng apparatus, magneto·electric. A. S. Wil· 
8tf!��)�� c'�r'cuit: J': i 'O'Conne'li'(;eissue): : : : : : : : :  5rl:t1� Slgnahng CIrcuit for tire and police systems. A. 
Sig�jf:l:t�y's'teir�: electric: 'A', 'j: 'wii80�:::: :::::::: ��:� Slgnalln� system. electrical. J. P. Buchanan . . . . . .  596,201 
�foatt:;;:�'N,;;e �J��"a:1 �u.n�:: ...... : .... :: .. ::::::::: .. ':.'.: ��'M1 810wco-r:n bu.stion furn�ce.A. Pampus . . . . . . . . . . . . . .  596:378 Smoothmg >ron, W. Mltchell . . . . . . . . . . . . . .  , . . . . . . .  596 400 
��tJ't��,iWng'\n�gt!":��·:.A:: i{: W;':sb b';'�ii:::::::::::: gt\:� Sole roundin� machine. G. O. Goddard . . . . . . . . . . . . .  596;200 
�g������.?e�·f��:l:��cai:i: 'Moii8 � : : : : : : : : : : : : :  ��� Speculum, G. R, Fox . . . .. . . .  , . . . . . . . . . . . . . . . . . . . . . . ...  500,399 
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6as Blast rurnatts 

gAS PRODUCERS 
AND 

PR ESSU R E  B LOWERS. 
Fvr Illust rated Pamphlet.., apply to 

AMERICAN GAS FURNACE CO. 
23 John Street, New York, N ,  Y. 

PhYSIcal and School Appsratus 

THE THERMOPHONE 
A new instrument. for 

Measuring Temperatures Will take temperature of any_ thing at any ran�e or distance. 
ar Oircular free, 

Eo S. RITCHIE & SON S ,  
BROOKLINE, MASS, 

ROCK DRILLS 
AIR COMPRESSORS 

S I M PLEST, MOST E F F ICIENT and D U RABLE, (RAND . DR I LL co.l 
s,na for Catalogue 1 0 0 Broadway, New York, 

U KU I" " t-· U K�IN� 
SE:ND US MODE:LS TO F I GURE: ON. 

OUR WORI'. IS [QUAL TO THE BL5T 001l[ IN THIS COUNTRY. 
NONE:. BUT SKILLFUL HANOS E.MPLOYE:O. 
BAGNALL- LO U D  BLOCK CO. 
-:- 162 C OMMERCIAL ST, -:-

B O S T O N , M AS S .  
ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small elec­�ro motor devised and constructed with a view to as�ist­IntZ amateurs to make a motor which might be driven with advantage by a current derived from a bH.ttery, and which would ha-vc sufficient power to operate a toot 
��:h\Vf�nfi I�:����� r�gi�\��3'�� °SvCeIl����F%a1�:: 
lCAN SUPPLEMENT, No. 64 1 .  Price 10 cents. To be had at this office and from ail newsdp:alers. 

£astings and 
Parts • 

STEAM A mill for crushing ores. 
Equal in efficiency to a 

A boon �like to 
five stamp battery, and at 

the prospector STAM P �f i�a
e
ct��� 

a n d  m i n  i n  g pense. 
capitalist. Send for catalogue. MILL GATES I RON WORKS, Dept, C, 
650 Elston Ave.. Chicago, U. S, A. 

Own Circulars business cards, do� .. era, etc., or let your 
��lh C���eem���t�;s� 
11'1 nt them for you. Splendid educator for youth and �reat aid to business men. A full line of hand and self .. inkin� print.ing presses type and all printing supplies. Write for catalogue. J, F. W. Dorman Co., 121 E. �'a .. yette St., Baltimore. 

MAG IC 
Stage Illusions and Scientific 

Diversions, Including Trick 
Photography. 

By A . A.  HOPKINS. 
1i68 pal[es. 4�0 illustrations. Price, $�.IiO. 

This work appeals to 
Pi�sa��ey�f�t:�;8ta:e tractive holiday books of the year. 'l'he illusions are illustrated by the 
e!��e:�dClt� �����a6f the tricks are, in many 
cases. furnished by the prestidigiLateurs the  m­selves. Conjuring. large stage ill usions. flre-eat-
�egntr���u��.Bw�I�;:�n:i mag i c .  ancient ma.,.ic. automata. curious toys. 
r�fr1ci����sd Pt��to::gfe� 
��oan h�f ar�°Stn�ey?oJ� 
scri�d and illustrated, 
�!�n�t a l:�nad:r�: u )�� printed and bound. Acknowledged by tbe profession to be the 

ST ANDARD WORK ON MAGIC. 
l:r Circular of Contents and sample illustrations free upon request. 

M U N N  & CO., Publ ishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway. N. Y. CIU. 
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