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Important things and places. We !Ire afraid, however, I admirable treatise, clear and to the point. The ilIus- DICTIONNAIRE TECHNIQUE FRANCOIS- I �U$!;lne$!;$!; a.ni! � ersona.L that our sailor friends will find that the author has been trations are excellent and numerous. It is a book which A NG LAIS DES OUTILS ET U STENSILES ___________________ _ 

somewhat loose in his use of nautical terms and phrases, I we can commend. EMPLOYES DANS LES ME'l.'IHRS The char ae jor insertion under this heaa is One Dollar a a. on page 31 and elsewhere, when he r.efers to the A MANUELS LA PETITE INDUSTRJE,. line jor each insertion: about eioM word.., t{) a lin,. schooner as a .. ship" [now a .. ship" in ita broad sense THE INTERN ATION AL ANNUAL OF N - KTC. By A. S. Lovend at Pari8 : Advertisements must be receivea at publication office . . THONY'S PHOTOGRAPHIC BULLETIN. B t Ch '11 1899 P' I I •. a large se.�omg vessel, and speCIfically � large ve.sel Vol. X. For 1898. New York: E. oyveau e eVI et. . rIce as earl1/ as ThurSaa1/ morniW) to appear in the foUow-
wIth bowsprIt and three (recently also with four and & H '.r A tb Co y 1898 60 cents. 
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even iive) masts, each of which carries square salls ; a 8 
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mpa�1 . . A book of this kind is always useful, as nothing is. Marine Iron Works. ChlCalro. Catalol<ue free . .. schooner" is a fore. and· aft rigged vessel of two or VO. p. . rice cen .S. More di1llcult than to �ive the exact equivalents of tools I h U I te r )" . 1 1 . "t d .... II "G. 8." �letal Polish. Indianapolis. Samples free. more masts], and of waves "striking us fairly and T e n rna lona IS. a ways a we come VI�I or, an in foreign languages. The only trouble is in understand-

flquarely aft of our quarters, n which would amuse the volume before U B, lIke Its predeCeSBOrB\ 18 full of 1 ing the classification. After thl.t aU is easy. The pre- Gasoline Brazing Forge, Turner Brass Works. Chicago. 

most sailors. On page 53 we find that every rope was readable and valuable arttcles, which are ?eautifully � sent dictionary will certainly prove of value. Yankee Notions. Waterbury Button Co .. \Vaterb1y. Ct. 
o. neatly flemished," which is, of course, improbable. illustrated. Without the several photographIc annuals, Handle &; Spoke Mchy. Ober Lathe Co .. Chalrrin Falls.O . . a vast amount of important information would be almost B ERG'S COMPLETE TIMBER TEST REG- Schwaab Stamp & Seal Co., Milwaukee. Send filr cat 'g. 
INDUCTIVE MASTER METHOD. German wasted, for few can preserve many periodicals. ORD. By Walter G. Berg'. Chicago: Automatic Variety Wood 'l'urning Lathes. H. H. for Educated Americans, Witb or H M I B A C B. S. Wasson & Company. 1899. ]i"rary. Waterbury, Vt. 

I ou eac er. ourse 0 even y- L" tt N Y k . N Y k IS pamp e IS WI va ua e a es e " I Small Accumulators. A new book. IlIus. Cloth. ""c. W·tb· t T h C f S t OW TO AKE AN NDICATOR. Y"J Th' hI t ' filled 'th I bl' t bl d all'n� on eight Lessons for 'l'hirteen Weeks, pIP61IPh?' :J.w 
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l C ew or 
1 with the strength of timher of all kinds. It will prove Spon & Chamberlain. 12Corilandt St .. New York. Fifteen Sentences Dailv. Additional Co
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p' p. interes. ting to architects, inspectors of wood and con- I Inventions developed and perfected. De
.
sig-ninl< and Selections of German Proverbs, Say- I t tr t b Id tc S N Y pamphlet. Price 75 cents in cloth, 50 s ructIOn, con ac ors, r gemen, e . machine work. Garvin Machine Co., 141 VarlCk t.. . , ings, Qnotations, Poems, etc. By A. cents i n  a er. I Order White Metal and Brass Pattern Letters and L. Hermann. Minneapolis, Minn. . � P .. . . . I TESTING MILK AND ITS PRODUCTS . A Figures of H. W. Knight & Son, Seneca Falls, N. Y. Whole Conrse (Fh-e Parts), $2.25. An admirable httle pubhcatlOn, contammg all mstruc- Manual for Dairy SturlentE. Creamerv D 1115 

Wh t b h 't f tho th d f t d tionsand working drawings required by an ordinary I d Cb F t O t F od' 
rawer . a ever may e t e merl S O lS me 0 0 s u y- . " an eese ac ory pem ors, 0 'l'he celebrated" Hornsbv.Akroyc ,. Patent Safety Oil ing German, one thing at least is certain-it is assuredly machmlst .to �na�le hIm to construct an �ccurate 1 Cbemists and Dairy Farmers. l!y E. Engine is built by the De La Verl<ne Refril<eratinl< Ma. uGlque. To teach a language by induction is, to be sure, steam engme mdICator, make and test the sprmgs. all H. Farrington and F. W. Woll. chine Company. Foct of EastI38th Street. New York. no new idea ; but the means whereby the author of the f�om �aterial r�adily obtained in any locality. The Madison, Wis. : Mend ot-a Book Com- The best book for electTIClans and bel!"inners in elee-present system endeavors to impart this inductive knoWI_ [ hIgh price of. IndICators has �revented ma�y steam users pany. 1898. Pp. 256. 16mo. Price tricity is" Experimental Science." by Geo. M. Hopkins. edge are decidedly original Each day's lesson consists from posse.�mg them, but wIth a :rlanu�l l lke the present, I $1. I By mail, $4. Munn& Co .. publishers, 361 Broadway, No Y. 

of a typical German sentence, which is modified into· a?y mechamc can construct a relIable. mstrum�nt, espe- I It i. a thoroughly scientific treatise on the subject by IT Send for new alld complete catalol<ue or ScientiOc fifteen different forms. A short key to pronunciation and a Clally as �he co�pany . supply materIals, castmgs, and competent professors of the University of Wisconsin. It. and other Books for sale by Munn & Co .• 361 Broadway, 
German provero or poetical q�otaLion conclude the day's even partIally flmshed mstrument.. is now in its fourth edition. T�e �ital im�ortance of � ! New York. �-ree on 1lDPlication. 
lessfln. At the end of the thIrteenth week the student H B M B D pure sUPl>ly of unadulterated milk lS recognIZed hy sam- The American Waltham Watch Company. of Walt. is supposed to have learned enough German to master ANJ I 
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E�A.LL�RGJ" b J r. tarian. the world over. and ther are given very sUbstan. ! ham. Mass .. have just pubhshed a thirty-six pa"e iIIus· 
Uhland's "Des Sangers Fluch." ar . c
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S:r tial help by such a treatise as the present volume. It is trated brochure which treatsofthe perfected American LeWI S, . A. 0 . . oppe:, ea , I . - fully illustra .ted and is written i n a clear style. watch, and is a dainty and beautiful product of the 

QUICK AND EASY METHODS OF CAl-CU
LATING. A Simple Explanation of 
the Theory and Use of the Slide Rnle, \ 
Logarithms, etc. By R. G. Blaine, 
M.E. London and New York: Spon 
& Chamberlain. 1898. 18mo. Pp. 
144. Price $1. 

Mechanical adjuncts in calculating are now almost 
a necessity, and of these the slide rule is probably the 
most important. The student, toiling along by arith
metical methods, can hardly fail to regard with won· 
der and admiration the ease and rapidity with which 
practically the same resllIts are obtained by one expert 
in the use of this little instrument. A clear perception 
of the elementary princi pIes on which the rule is con
struct.ed will enable the student to soon work out for 
himself satisfactory method. of calculating, alld when he 
is once master of the slide rule and the UBe of logarithms, 
he will certainly never return to the clumsy methods 
which he formerly used. 

ver, and Gold. Vol. II. ZIO C, Cadull- printer's art. 'l'he many illustrations are artistically um, Mer�ury,. Bismuth, Tin. An,timo- \ How TO FRAME A HOUSE; OR, BALLOON arranged. and the book is melosed in a handsomely em· 
ny, A�semc, NICkel, Cobalt, Platl!lU llI, AND ROOFING FRAMING. By Owen bossed cover. The author ha.m a d e a  most entertam-
Alummum. London and New York: B M . . N ' Y k' P bl' h d mg book and concluslvely proves thatWaltbam watches 
The Macmillan Company. 1898. 8vo. b' 

t�gm m�h e�898 
or P �7 +

I S � I' have earned for AmeriCat

.

ls the title of watchmakers to 
Pp. 870 + 732. 927 ilInstrations. Price Y �. a n..; or. . p. . the world. 
$10 8vo. PI Ice ..,1. The book will be sent gratuitously upon application . This volume is an eminently practical book which will 1 to the firm at the above address. It is a curious fact that there does not exist in the En- prove useful to all carpenters, houseframers and archi-glish language a single complete treatise on metallurgy. tects. It also includes full directions for framing the _ There are, indeed, a number of smaller text books, main· timbers for a brick house. The book is freely iIlustmted Iy adapted for tlie use of students, which cover the entire with well executed engravings. field, but make no preten�ion to describin!!" it with any 

thoroughness or detail. !luch being the position in re- TR1BUNE ALMANAC AND POLITICAL RE' gard to the literature of the subject, the translator has GISTER FOR 1899. Henry E. Rhoades, 
I£S 

rend:re� the Engl�sh-speaklng, metallurgist a disti?ct pditor. Published by tbe New York JIlNTS TO CORRESPONDENTS. servICe m translatmg the most rec
. 
ent and exhaustIve Tribune. Pp. 352. 121l1o. Price 25 1 Names and Add I'e"" must accompany allietter& work on the subject in any langnage. from the pen of an cents or no attention will be paid thereto. 'flus IS foroUl 

eminent metallurgical authorlt.y, The book gives a com- The ;rib��e Almanac has established an enviahle re- I Re�����e
o: :df��,;,��r �fJ;:ti6�' answers should plete account of th� ma!"'UurgIcal treatment of ev�ry one putation for the accuracy "f its ligures and for its general' give nate of paper ana l"'1!"<l or number of question. of the metals ordmarily emrloyed, together WIth the reliability. As a political register it is unrivaled. I Inq IIi I·ie .. not ausweren fn reasonable time should 

t . . th t t l t' th . I I 
De repeatea : correspondent. "ill bear in mind that �cen I?,p�ovements m .. e ar , no neg ec mg . ." ","len- , . some answers require not a little research. and. KILBURN'S STANDARD HAND BOOK FOR tlfic prmClples underlymg each process; and It lS Illus_ FIFTH ANNUAL REPORT OF THR COMMIS- though we endeavor to reply to all either by lette, RAILROAD MEN. By A. Kilburn. trated by examples drawn from actual pmctICe in SIONER OF PUBLIC ROADS OF THE I or in this department. each must take his turn 

18mo Pp. 141. Illust l·ated. Price various parts of the world. The author's travels have STATE OF NEW JERSJr.Y FOR 1898. BII.yer8 wishmg to p,urchase anr articl� not advertised . . .  . . . N J 898 P 207 " ill our columns WIll be furnished WIth addresses of $1. been extenSIve, whIch results m hIS experience be- Trenton, . . 1 . p. • oVO. bouse� mannfacturmg or carryinl!" the same. '!'hepreoent pocket book is intel'ded for the use of ing very great, and, of course. amply qualifying Illustrated. Special \Vritten I nforrnalion on matters of 
railroad men and it contains full information on the him for his task. After a careful examination of We are always interested in this report of the Commis- 'J personal r�ther than gen�ral interest caunot be . ' . . . ' . .  expected WIthout remnneratIOn. modern railroad locomollve and all Its attachments, 1U- the two volumes, we feel we can safely say that It 

I 
sioner of PublIc Roads, for, to a certam extent, New Scientllic Ame rican SII pplement" referred cluding air brake, air pumps, triple valve, hrake pump 

I 
is one of the most important contributions ever made Jersey, which has such splendid roads and such atro- to may be had at the office. l'rlce �O Cente eac�. governors, locomotive brake arrangement, pressure re- to metallurgICal literature. The matter is so condensed I ciously had roads, may be regarded as the experiment Book" referred to promptly suppbed on receIpt 01 

taining valve, trainmen'S signal valve. signals, switches, as to be readily available, and there would have been no I grollnd of the modern road builder. Some of the i1Ius-llnl:�';''''I'' sent 1:or examinatIon should be distinctly 
brake leverage, etc., also directions for operating and diffi�ulty whatever in extending it over several additional, t

. 

rations show the abominable conditions of the roads I markeo or lahelee. 
caring for all the parts. A SRt of que.tion� and answers volumes. The illustrations !Ire numerous, wen selected, and the improvemenll! which have been introduced In -----�------------ ----

on braking, breakdowns, blocking, etc., are added. It is and admirably executed, and serve to elucidate the them. If the farmers could only be brought to realize (7620) G. K asks: Wbere can I buy 
. also claimed to be a valuable help in preparing for exam_ text ill an excellent manner. The index pleases us par- , the enormous value of good roads, the work of the Road '1 pure hydrogen ? What degree o f . heat has. the hydro-

ination. A full set of double trip daily time sheets is ticularly. Commis�ioner would be simple. gen flame? A. Auy dealer m chem1cal supphes can fur-
also included · nish you hydrogen. It is very much cheaper to make it . A GUIDE TO THE STUDY OF .THE GEOLO- R E C E N T  EARTH MOVEMENT IN THE yourself, for which you can find instructions in text 
ELECTROLYSIS AND ELECTROSYNTHE- GlCAL COLLECTIONS OF THE NEW GREAT LAKES REGION. By Grove books of chemistry. Hydrogen is lrade by the action of 

SIS OF ORGANIC COMPOUNDS. Dr. YORK STATE MUSEUM. �Ibany. 1898. Karl Gilbert. Wasbington: Govern-. hydrochlOric acid on zinc. The temperature of an (l1(y_ 
W. Lob. New York: J obn Wiley & 8v�. Pp. 262, maps. PrIce 40 cents: ment Printing Office. 1898. 8vo. i hydrogen flame is variously estimated at from 4,0000 to 

Sons. 1898. 12mo. Pp. 103. Price The University of the State of New York has Just. The pamphlet before us is an extract from the 4.3500 Fah. $1. is�ued .as Museum �ulletin 19, .• A Guide," ere.: by Dr. 
I Eighteenth Annual Report of the United States Geological I (7627) K. D. R. ask s : 1. Wha t. i� tllP 'rhe field covered by the present volume i. a broad and Frede�ck J. H. Merrill, director and State geolOgIst. The SlJrvey, and contains a vast amount of scientific mforma- size of the coils used in making the recordillg voltmetPr interesting one, and electricity, which possesses such a b"lletlD alms to supplement the �ol1ectlons ,,:lth such tion on a little appreciated phenomenon. I de�cribed on page 455 of" Experimental Science" 1 diversity of applications, has now obtained a recognized g�neral informat�on as cannot be �Iven by cablDet spe· 

. T 
I Why are two needles used, the inner one swingmg in position in organic chemist.ry. The very nature of the sub- Clme.nR, �nd to dl�ect v�sltors to relIable sources for m,ore ELEVENTH BIEN NIA L REPORT OF THE the central opening in the coils, the onte. one being 10' ject suggested the po,sibility of "olving .ynti.etical and ?etalled �n�ormatJOn, sIDce few persons have the prehm- KANSAS STATE BOARD OF AGRICUL- cated behind the coils, and what is the length of each analytical problems hy it which had, as yet. remained mary trammg to enable them to obtain from the collec_ TURE. Topeka: Kansa� State Board needle? How much wire is wound on each coil? What unanswered. The book aims to give as briefiy as pos�i- tions such advanta"e as they might receive if they fully of Agricul til reo 1899. Pp. 840. is the resistance of both coils? If 1 wish to use the coils, ble a review of what has already oeen accomplished, and understood th2ir purpose and value. When we look at the portly volume, which is larger needles, and index in a needle telegraph, would No, 22 at the same time to create an interest in the performance than the Government Agric"ultural Report, we congratu- wire be the right size to wind the coil8? A. The working of experimellts on the electrolysis and electrosynthesis MINERALS IN ROCK SECTIONS. Practi- late Kansas upon her prosperity. .. What is the matter parts, coils, needles, etc., of galvanometer of "Experi-of orgallir. compounds. cal Methods of Identifying Minerals with Kansas? ,. is now only a memory, and, if nothing mental Science," page 455, are those of an astatic gal. in Rock Sections wi th t.be Microscope. else were needed, the volume before u s would demonstmte vanometer. Three inches will do for the length and 1 NEUBAUTEN IN NORD AMERIKA. By By Lea McIlval·ne Luquer C E I - , ... that there is nothing the matter with Kansas. We fee to l'L inches for the thickness of the spools. Two Paul G'raf. With pboto!!'raphic plates, Ph D Ne'" York ' D Van Nostrand . b h 7" " . .  .. . .  sure that the prosperity of Kansas IS not grudged y er needles are used to render the .ystem astatic. Make the Plans and exn. lanatory text, with a COlllpany 1898 8vo Pp 117 Prl'ce . . . . .  sister States. I needles 2 inches or so long. The winding of the spools preface by K. Hinckeldeyn. Berlin: $1 50 

H I· B k 1898 P' $1 50 
. . would vary with the voltage current to which the instru-U I US ec er. . rICe . .  The work is specially an'anged for student� in technical THE LOCOMOTIVE Up TC? DATE . By ment i s  to  be used. 2. Do you nul)lish in any of the The number before us. like the other numbers which and scientific schools, and the author'� position in the Ch ar.les Mc Shane. Chicago: Griffin back numbers of the SCIENTIFIC AMERICAN SUPPLEMENT have preceded it, is filled with beautiful gelatine prints of Department of Mineralogy. of Columbia University, ren- & WIO !ers. 1899. 8vo .. Pp. 711. Pro- an article on making a double \Ieedle telegraph? A. The prominent architectural examples in the country. They' ders him partIcularly competent to deal with the subject. fusely Illustrated. Price $2.50. needle telelrraph is the subject of a chapter in Prescott's are admirably executed. The identification of minerals in rock sections with the The volume before us is of an encyclopedic nature "Electricity and the Electric Telegraph, " price $7. 

PHOTOGRAPHIC MOSAICS. An Annual microscope, including as it does a knowledge of optical and will certainly prove of value to locomotive engineers I 8 F A B k D I ' 
Record of Photograpbic Progress. mineralogy, is often difficult for beginners, but the d th se engaged in building or repairing them. The I (762) . . . as s: oes a umlOnm 
Edited b v E. L. 'Vilson. New York: knowledge thus obtained i. of !he greatest possible value. :�thor

o
acknOWledgeS his indebtedness to a number of become extremely brittle when cooled to tbe temperamre 

E. L. 'Vifson. 1898. 12mo. Pp. 286. Unfortunately, the most of the publications on the sub· . contributors from locomotive wnrks and to mechanical of liquid air o� liquid nitrogen? And does tbe tenSIle 
Prl'ce 50 cents. ject are in Frellch and German. and they are usually en- ! . I 011 particularly valuable feature of this book strength of thIS metal Increase at these temperatures? . I t f d . t t b f h I JOurna s. e A ' . Id t . r bl h I d to th tIre y 00 con use m arran�emen 0 e 0 muc va ue , is its comprehensh-eness; it seems to include everything A. lummum IS .sa . 0 :emam p la e IV en coo.e . e UMosaics" is always a welcome visitor, dealing as it 

does in conci�e form with the very latest developments 
in photography. It is in many ways the most interesting 
photographic annual with which we are acquainted. The 
present volume is embellished with a beau ti ful collection 
of well-printed half-tone engravings. 
THE AMERICAN SUGAR INDUSTRY. 

Herbert Mvrick. New York: 
Orange Judd Company. 1899. 
211. Price $1. 50. 

By 
The 
Pp. 

A practical manaal on the production of sugar beet6 
and sugar cane and on the manufacture of sugar there
from lies before uo. It is prefaced by a treatise on the eco
nomic aspects of the whole sligar question, and its bear
ings upon American agriculture, manufactures, labor, 
and capital, constituting a hand book for the farmer or 
manufacturer, capitalist or laborer, statesman or stndent. 
We have already published two illustrated articles on 
the manufacture of beet sugar, and we know, from 
th R widespread interest which they awakened, that 
the subject is fast becoming of vital importance to 
Ule farmers of America. The volume before us Is an 

to the student. For �hese r."asons this text boo.k has been I whIch is connected with a locomotive and is really liP to tempemt�re of lIqUId air. �I1 metals h�ve theIT tenSIle 
prepared by the writer, WIth a .vlew of putting be{ore date. The arrangement Is admirable and the ilIustra- strength Increased by cool mg. AlumlDum would be 
the students only those fa�:s whICh.are �bsol�tely neces- tions are, many of them, the best we have seen. It about twice as strong at 3000 below zero Fah. as at the 
s�ry for the proper recogmtlOn a�d JdentIiicatlOn of com- WOUld take more space than we have at our disposal to ordinary temperature. 
mon minerals m the rock sectIOns. � v�luable table give even a brief outline of its contents. Tbe book will (7629) G. F. W. writes: In a Sunday gives a scheme for the optical determlllatlOn of com- he valuaole even to those who already have the standard school room, an empty seat (with back) vibrates with the mon minerals in rock sections. books upon the locomotive. such as those of FOITley and organ and even with the sound of a speaker's voice. How 
T SQUAltE CLUB. Catalogue of the Sinclair. The book is a large one for the money, and I can I utilize the vibrations of the seat to telephone 

Architet'tural Exbibition. Philadel- the purchaser will certainly find that he has received 'I them to a distant .point? A . You will not .be �ble to 
phia, .January 14. to Ff'bruary 2, 1899. good value. transmit the musIC of an organ to a d,.tance by 
Pp. 224. 8vo. Price 50 cen ts. N t iS . A M thl R view means of a telephone and a seat in the rear of the � u .ra Clence. on. y e ,room in which the organ is, for this reason: The The handsome volume before us is filled with superb of SClenhfic Progress . . We have receIved the first few I seat does not take up all the vibrations of the orgal� but reproductions of architectural deBigns and is worth many numbers uf Natural SCience, under the new manage- onl a small part of them. This is a case of sympathetic times its price as a study book for architects. The ad- ment. It is now published in Edinburgh and L�ndon by vih:Lion. See Tyndall on .. Sound," price $2.50; Zahm's vertisers in the volume are man.yand it. merit dcserves Y�ung�. �entland. The valnable . features wlI�c� make I" Sound Rnd Music," price $3 50. by mail. It is possible their patronage, for the book IS one to be preserved. thIS perIOdIcal so notahle are contmued,. and It IS very to arralll!:e a telephone transmitter so as to take up the The most important @ection, .. An Unaffected School much improved in appearance. The quality of the orig- rattle of the seat and transmit it, but is not worth whIle. of Modern Architecture in America-Will it Come f" is inal contributions is high, and the notes and comments, I a symposium of letters from celebrated American archi- ' book notice�, etc., .how most careful pditing. The sub- (7630) Reali er asks: How can I make 

tects, such as Louis H. Sullivan, John M. Carrere. D. H. I scription price, outside of Great Britain, IS fourteen shU- a battery, the exciting fluid of which shall be a solutioll 
Burnham, Ernest Flagg, RusselI Sturgis and others. lings per annum. of sal ammoniac, that will give a practically undiminished 
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ORDINARY RATES. 
Inside Page. each insertion, - 7li cents a line 
Back Page, each insertion. - - $1.00 a line 

RrFor some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line-about eight 
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Lath e S Automatic 

Cross feed 
9 and II-inch Swing. 

New and Origmal Features 
Send for Cata/oglle B. 

Seneca Valls Mfg. Company, 

-======::-___ 
6
_
95 Wat ... rSt.,Seneca Falls-N. y. 

.PCWE.R & FOOT I SHAPER5.PLAN�R5. DRILLS. 

L. AT H E S. �.f�LN,Mm� 2�T;,r.'J�ul��t� 
SEBASTIAN LAT H� CO 120 CULVERT ST. ""(INNAT I. O. 

AMERICAN P ATENTH. - AN INTER-
esting aDd valuable tabJe sbowing the number of patents 
����tg�e��)��e 

f�g�
O
t�8e 8��J��rn�P3gw�bl�b &������ 

31. 1894. Contained in SCJENTIFIC A MERI CAN Sup
PLEMENT, No. 1 OO�. Price 10 cents. '1'0 be had at 
this office and frow all newsdealers. 

BARN'ES' 

New Friction Disk Drill. 
FOR LIGHT WORK. 

Has thus Great Advantages: 
The speed caD be instantly chaDged from 0 to 1600 
:�thbeU:';!d�� t! SS���:�ts�q:al':fut��I�h! 
smallest or largest drills within its range-a WOD
derful ecoDomy in time aDd great saviDg in driB 
breakage. Send for catalogue. 

W. F. & JNO. B A RNES CO .• 
1999 Ruby St.. Rockford. Ill, 

New Microscope for Nature Study 
and for use in t.he Examination of Ores, 

Metals. Wools. Fibre. etc. 
ueen Acme No 6 with 1 Ocular and 

in� power of about· nl dt�in°e����ii��i6i 
l�f:r��f:;� :����������r\E�t:e�S1a!�1f iT Ask your nearest Optician for it. 

QUEEN &. CO" INC. 
.. !ii1I1 .... 0Ptlca13'l� 

S�i�':,�r���s��.
mj.J}i}!.?r�;.. 

Write jor (·irmlar. li9 Fifth A v.e •• New York. 

THE FORBES 
PATENT DIE STOCKS. 

Two and three Inch pipe can 
be tbreaded by a boy using 
only one hand on a crank. 

No. 30 Hand Macbine. 

IF Send jor iUust .. ated catalogue 

CUR'IS &. CURTIS, 
Ranlle � to 2" R.& L. 6 Garden St., Bridgeport, Conn. 

• • PHYSICAL AND SCHOOL 

INDUCTION 
COl LS for experi
ments in X rays and 
other electrical work. 

PERPETUAL MOTION 
A valuable series of papers givinK all the classic forms 
of perpetual motion apparatus. The literature on this 
���j�F�:rn�� :;�b�t��\:��:s �\r g�°Fm���n�n!�� 
inventors. 00 illustrations. t-o!CIENTIFIC AMERICAN 
IlUPPLE'IlENT, Nos. 1130. 1131. 1133. 113li. 
Ut6JIJP1�o.

l�d
8

·al��;stge';.'l��� e��d ig: �:\: 
catalogue. 

ARMSTRONG'S No. 0 THREADING MACHINE 
Can be attacbe d t o bencb or post. 
Desiwned for tbreadiT1� the 
smaller sizes of pipe, iron or 
brass,also bolts. Hastwo speeds, 
one tor pipe � to 1 incb; tbe 
?��I'iis;�� Pi\J�e1� N:e 

2 :�e:r 
Armstronl< adjustable dies. Otb
er attractive features. Send for 
I'llfticulars. :J'he Annstrolljf Mfg. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 

WOODWORKING MACHINERY.� 
For Planlnll Mills, Carpenters. 
Builders, Furniture, Chair. Vehicle, 
Wheel and Spoke Makers. etc. Jr Correspondence SoUcited. 
l11ustrated 312-palle Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 327 to 347 W est Front Street, 
CINCINNATI, O=H-.:I:-O,-. _________ _ 

COBURN ;:;��E� TRACK 
:, . ': ..... :.::,'.,.: . :",. .  . '.' . Parlor. Barn and 1:'1':: '11:: ,. "'}'1'" Fire Door Hangers 
. : , ." ' �, All Styles. 
::: !.:: : . Latest Improvements. 
'::::. . ::'. . pr- Send for Book. 
;" r5� :. Coburn Trolley Track Mfg. Co. 

', -'" . ,< , , Holyoke, Mass. ----
HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's IJse.-The utilization of 110 volt 
nlectric circuit:;\ for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by det.U1led working drawin�s on a large scale, aud the fur
n.t� can be made by any amateur who is versed in the 
U� J of tools. This H.l'ticle is contained in SCIENTIFIC 
A:U"ltlCAN 8UPPLENENT:!l0' 11 8�. Price 10 cents. 

�:t:��i'60�rs�lle� gr°tie�sd��:�way, Ne w Yo rk City, 

J ,ieutifi, �mtl:i,au. APRIL 1, 1899. 

strength of current sufficient to operate for say an hour 
at a time? A. You ask the impossible. No sal ammoniac 
battery can run continuously for �ven a quarter of ai' 
hour witbout great reductiolJ in the current. This i. due 
to polarization, and cannot be avoided. If you wish a 
continuous service use a bichromate, an Edison-Lalande, 
or a gravity battery. 'llie directions for making the bi
cbromate battery are given in SUPPLElIlENT. No. 792. 
price 10 cents. 

(7631) l�. A. D. asb: Is there any dan
ger in amalgamating the zinc of the gravity battery in 
putting on the mercury too thick? Also, in making the 
regular Crowfoot do they add the mercury while melting 
the zinc, or do they rub the mercury on afterward? A. 
Only a film of mercury can be made to adhere to zinc • 
The rest you may put on will run off as water doe.. The 
mercnry is combined with the zint' in the Carr composite 
zinc. These do not require amalgamating and can be 
bought of dealers in electrIC supplies. See advertising 
columns. 

(7632) A. R. T. ask�: Should the rubber 
plates of a sectorless machine beshellacked? A. Notbing 
is gained in shellacking the rubber plates of an mdnction 
machine beyond giving them a polished appearance and 
preventing tbe deposit of moisture upon tbem. 

TO INVENTORS. 
An experience of fifty years, and the preparation 

of mote than one hundred thousand applications 
for patents at homeand abroad, enable us to understand 
the la ws and practice on both continents. and to possess 
unequaled faCIlities for procurmll patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per
sons contemplating the securmg of pat.ents. either at 
home or abroad. are invited to write to this office for 
prtces, which are low. in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO .. oftlce SmF.NTIFIC AMERICAN, 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

MARCH 21, 1899, 
AND BACH BBARING THAT DATB. 
LSee note at end of list about copies of these patents.J 

Aceg Jfc���r��:.��;: �a!�b,�,8.��.e. �.�. �.r.��s�.�� b'21,623 
Acid and making same, oxyanthraquinone sulfo, 

M. H. Isler ........................................ 621,679 
Acid, apparatus for making Bulfuric, A. C. Juhn-

SOIL.... .... .. .... ... ........... ... .. .............. 621,608 
Air and gases and sortin� same, apparatus for 

separating solid impurities from, J. P. & P. 
Van Gelder .. . ................... .................. 621,651 

Air liquefying apparatus, Ostergren & Burger .... 621,536 
Alarm. See Burglar alarm. 
Aqueduct, C. N. Dutton ... .......................... 62U70 
Arm rest,!. W. S tepbens........ .................. 621.rm 
Axle spindle, G. C. Lewis ........................ ... 62l.47� 
Baling press, Hillebrand & Wilke .................. 6"!1,(9( 
BalinJi! press, M. O'Connell .......................... 621,365 

����:i, b�w�ndr.�:a� .. ��.
I�e�::: .. :.::.:::.:: .. ::::::: �U!lt 

Barrel boop, W. D. Marsball.. ...... .......... .... 621,530 
Basket blanks, machine for weaving, E. L. 

Walker ............................................ 6·Jl.72( 
Basket, fruit, Sprallue & Seymour .. . ............... 621,il81 
Battery. See Secondary battery. 
Battery circuits. transfer wattmeter switch for 

storage, C. Hewitt." ........... ..... ........ . " .. 62U12 
Battery plate, secondary. Schanschieff & Hod�-

son ................................................. 621.716 
Bearing. antifriction, L. H. Seubert ............. .. 621.a76 
Bedstead brace, F. C. Williams ...................... 621,397 
Bell, bicycle, D. Partinl<too ......................... 621,(61 
Bell, bicycle, E. D. Rockwell ........................ 621.759 
Belt, electric, T. E'. Wynne .......................... 621,7il8 
Belt sbifter, W. D. Graves .................... " .... 621,655 
Belt tigbtener, C. L. Meissner ..... .................. 621,(7( 
Bicycle bearing adjustment, A. M. Price .......... 621.582 
Bicycle boat, C. A. Storms ........................... 621,(65 
Bicycle bra.ke, E. Davis .............................. 621,635 
Bicycle gearing, C. Hew .............................. 621,aO 
Bicycle parcel carrier, A. L. Bancroft .............. 621,772 
Bicycle propelling devICe, J. Heimlicb ............ 621,666 
Bicycle saddle. G. P. Holden ........................ 621,607 
Bicycle seat, supplemental, F'. T. T. Stanier ....... 621,722 
BiCI-�;:y��. ;�������: .��.��.�.���� .������. ���.'. �: .�: 621,370 
Binder, temporary, C. '1'. Rosentbal.. ..... .. ..... 621,618 
Blankets, etc., fastening device tor, G. M. Hub. 

ba rd.. . .. .. . . .. . .. . .. .. . . . .. .. . . . .. .. .. . .. . . . .. . . ... 621,676 
Blind fasteninll device, H. Spencer, Jr ............ 621,f>88 
Boat supporting and launching deVICe, ship's, H. 

J. Matson .................. ..... ................... 621,611 
Boiler. See Steam boiler. 
Boiler. J. F. Klugb ........ . . . . ...................... 621,350 
Bolier IIres, device for feeding fuel to, F. E. & �'. 

R Hofmann ......................... ............. 621,3.�9 
Boiler water bottom, steam, Earle & Newton ..... 621.558 
Book, account and sales, E. L. G. Toborg .......... 621,387 
Book. manifolding. A. Quortrup ... . . ........ ....... 621,462 
Book support, adj ... table, L. A. Mayo .............. 6'll,357 
Boot or sboe tree, L. H. Leadam ........ ........... 621,(23 
Boot tree. L.ll. Leadam..... . ...................... 62l,(2( 
Boring and tapping macbine, Fowler & Budd ..... 621,381; 
Bottle, A. Caben .............. , ....................... 621,44( 
Dottle stopper lock, J. R. Tbompson ............ . .. 621.885 
Box. See Miter box. Nest box. Powder box. 
Bracket. See Lantern bracket. 
Brake. See Bicycle brake. Vehicle brake. 
Brake adjusting mecbanism, G. H. Gilman et al .. 621.653 
Brakebeam, P. B. Harrison ......................... 621,686 
Brick macbine. R. A. Wille tt ........................ 621,728 
Brick or tile cutting plant, J. Bensing ......... ; .... 621;315 
Brid�e, M. Waddell ............................... .. 621,(66 
Bridge construction. C. M. Horton ...... . ...... ' .. , 621.672 
Bridle, S. Van Buskirk .................. ............ 621,625 
Bromin derivative of pbthalimid and making 

same, J Bredt .................................... 621,319 
Brusb, feather. W. E. Hoa" ................ " ....... 621,(l( 
Bucket, luncb. N. E. Ricbardson ................ ... 621,711 
Buckle. C. F'. Knight .. ........................ ....... 621,756 
Buckle. barness, J. Polka ......... . .... . ............. 621,617 
Buckstay. W. & J. Lanyon .. " ..... ................ 621,576 
Burglar alarm. E. P. Johnson ..... .................. 621,(19 
Bun.!lar alarm system, electric, D. ,V. Mc. 

Caugbey" ... .. ................ ..... ............. 621,il81 
Burial case, G. S. Hill ................................ 621,H3 
Hurner. See Gas burner. Hydrocarbon burner. 

Incandescent burner. Vapor burner. 
Button machine. C. W. Garis ........................ 621,453 
Cabinet, kitcben. W. H.May ........................ 621,533 
Cable grip. R. ,Jonsrud ......................... ..... 621,345 
Calender, perp�tual. R. R. Vernon ................. 621,589 
Camera. ma�azine. W. H. Doering ................. 621.447 
Camera. panoramic. L. Stark ............ , ........... 621,545 
Can. Ree Key opening can. 
Car bolster, A. K. Mansfield ...... , .................. 621,(58 
Car door lock and banger, 1. W. Donat ............ 621,55( 
Car doors and sides, means for protecting, J. E. 

.J ones.. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. ... 621,:l(( 
Car fender, Nortbrup & Knowle ...... " .. " ........ 621,(76 
Carhonaceous Rlrents for enriching spIrits, pro-

ducinl<, H. Hempel. . .... . ... . . . .. ........... . ... 621,3'l8 
Carouse1. fioatinJZ'. C. & F'. Wiem er ........ ....... ,621,726 
Carpet fabric. ingrain. Dornan & Cuscaden ........ 621,522 
Carpet stretcber. H. C. Peytan ...... ............... 621,502 
CarpeL sweeper, W. J. Drew ......................... 621,639 
Carria�e. E. J. Gavin ................................. 621.3.36 
CarriaJi!e ur vehicle. automotor. W • •  T. Brewer .... 621.483 
Carri»ge top support. folding. J. S. McConnell .... 621,615 
Cartridl<e belt. C. F'. Batt............ .. .......... 621,763 
Cartrid�e holders, const.ruction of, H. S. McKen· 
Car�\�,z · f·orit" 'gi{aril . 

and' 'kiiif'e ·sharpener·,· com: 621,425 

bined. C. Holyland ............... ............... 621,3(2 
Case. See Paper ca�. Sample case. 
Caster, ball, H. M. Grove .......................... . 621,605 
Catch. G. A. Bracbbausen ..... , ..................... 621,318 
Cement. lime, etc .. kiln, F. Ruppel.. ... ........... 621.'63 
Cbeck protect.or. F. Hacbmann ........ ............ 621.767 
f:heckin" apparatus. sales. L. G. Whitney ........ . 621.592 
Cbeckrein book, M. J. O'Sullivan ................... 621,500 

(Continued on page SOn 
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Three Greatest Amusement Sometimes it 

Mah��ers of th.�o��rld takes a third 
'0 9/ ...... 0 

__ ..... _ '0 0' '0 
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I 

Augustin Daly Maurice Grau 

of the steam made 

to run the engine

then it's time to 

think of the 
CHARLES FROHMAN. saving you could Have each /:! ().llh(J.nn 

purchased a U rolli' 1"'-' .,.. • 
to entertain their famllles and friends. So too, have make With 

SECRETARY ALGER, JOHN PHILIP SOUSA, 
SENATOR DEPEW, COL. ROBERT G. INGERSOLL, 
ADMIRAL SCHLJiY. REV. T. DEWITT TALMAGE, 
CAPTAIN SIGSBEE, The PRESIDEl<T of VENEZUELA 
CAPTAIN EVANS, Tbe SULTAN of TURKEY, etc. 
CouI1i�t::'e3.

nl:d�:l:J�l\6Ye
a�=�:�d�a

hv�:� f1at-
a greater indorsement' 

SOME GRAM-O-PHONE DIlJALIlJRS: 
Albany, N. Y., Cluett & Sons. 
Baltimore, R. H. Elsenbrandt & Sons. 
Boston 1178 Tremont St.), Nat. Gram-o-pbone Co. 
Cleveland, Collister & Sayle. 
Columbus, George M. Kocb. 
Cincinanti, Albert Krell, 
��f.;!e��oc' a�l�in� f.1����'1.;welers. 
Detroft '21� Woodward Ave.), Grinnell Bro •. 
f:3{'.!���:�sWu�cgn:::rJ�� � 
E��i:'�lr��): ��·it-""c':,Y',:lr��rms Co. 
Montreal, H. A. Nelson & Sons Co. 
�ll'::�r'.,:,',

swv.:,Jj.�:�:e:.ro. 

����le���: �iI��:art. 
Pblladelphla (110:; Chestnut St;� Blasius & Ilon •• Pbiladelpbia (899 Filbert St.), Harbacb & Co. 
Ja��:'��J,P-t..:,

S
iI:t::�?�r ('0. ROChester

�
N. Y., Rudolph ,;C bmidt & Co. 

Sprlngllel Mass., M. P. Con way. 
Ilalt Lake Ity, D. O. Calder'S Sons. 
St. Paul, Minn., W. J. Dyer & Bro. 
Savannah, Ga , Ludden & Bates. 
St. LouiS, Mo., D. K. Myerfl. 
���a!:.��:n��o

y �\�:'lir���y & Co. 
St. Jobn, N. B., W. H. Thorne & Co. 
Toronto, A. & S. Nordbeimer. 

����?�.
0i::"cl:,�ttieso�s?urrler Co. 

WashingtOn, D. C., F. G. Smitb & Co. 

Ask Your Dealer to Hear The New 
$18 GRAM-O-PHONE. 

Special to Subscribers SCIENTIFIC AMERICAN: 
Any one who is a subscriher to the Scientij/C American 

���l�!�in 1::n��G���-���'�=���horo;Etiv�n���tL�: 
lloney relunded, less express charges, if instrument is 
not satisfactory and Is returned immediately • 
National Gram-o·phone Co., 874 Broadway, New York 

� La�ge workers in galvan. 
ized lron use two makes : 
Apollo for fine ; another for 
rough. 

Mistake. Apollo IS best 
for rough work too. 

Apollo Iron aDd Steel Company. Pittsburgh. 

THE EUREKA CLIP 
The most useful article ever In vented 

����;Ji fo��S�tu�����':."�!��r!':;: ance Compani :." and business men �. 
erally. Book "'!'her and paper cUp. 
Does not mutilb.l>e +,he paper. Call be 
�et�era'ttt�flIi �o���r.�i: ��Otn

2::s 
and notion dealers. or by mall on receipt 
of price. Sample card, b{ mall, free. Man-
�fi�ct(j';,".� �oxC�eVM::g:ld�'tI:Y. 

iii! PRESSES, DIES and 

���i����i.�}� 
The Pratt & Whitney Co. 
Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 

� Send for particulars. 

HARTFORD, CONN. 
NEW YORK: ('.or. Liberty and GJeenwlch StI!. BOSTON: 
281 Franklin St. BUFFALO: Cor. Seneca and Wells StI!. 
CHICAGO: 42 and 44 Soutb Clinton �t. 

If you want the best CHUCKS. buy Westcott·S 

La.the Chucks, 

Double Grip 
Little Giant 

Combination Lathe Chucks. Plain Universal Lathe 
Cbucks, IndEjendent Latbe Cbucks. Made blr 
�ke'���Ia��� E�"?���' S�nJh'or G.�ma1.: FIRST PRIZE AT ()OWMBIAN ExroBITlOlII, 1893. 

"Daniel's Perfect 

Piston Packing" 

(P. P. P.) 

�UAE�R �ITY RU���a ��. 4�:il:::�:�I::' 

We knowlou'd like to read our booklet if you ha it. 27-20 

WILLIS 

NEW AND SECOND'HAND, 

FOR SALE CHEAP. 
Ifg�tilrri��b��!� c� :,es���:: Steam Shovels, Light Locomotives, 
Relaymg Rail. etc. 
Send jor printed leajlet just issued. 

SHAW, 628 N. Y. Life Bldg., CHICAGO. 

ROCK DRILLS 
AIR COMPRESSORS 

SIM PLEST, MOST EFFICIENT and DURABLE. 

(RAND DRILL CO�l 
Send jor Catalogue. 100 Broadway, New York. 

SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins . .  Tbls "built-up" laboratory 
������ ;I� W��h u�tl':n';,�e �y',!n�=,:I��ur:e 

w,!,t,!d: 
by any amareur .:k'llled In tbe use of tools. and It will 
work as well as a $125 balance. The article is accom-
fr::� J'lti1:t:g:: w,j�ri�ft�:i�nc

g
o�:!i�:�nfn 'S�l�� 

TIFIC AMERICAN SUPPLEMENT, No. 11 84. Prlcel0 
cents. For sale by MUNN & C O., 361 Broadway. New 
York City, or any bookseller or newsdealer. 

..................... ....... • PLUMB· • • ERS'· • • 
• LEVEL . •  • An adjustable Incline Level, a IDred Level • 
• and a Numb. Shows Incline by 32ds, or les., to :l • 
• In. to tbe foot. A longitudinal groove In seat of. • fram� adapts It to rest on pipe or shaft. Price 15 • • In., Wltb plain glass, 13.00: with ground Illas" ... �.OO •• • ' IT C/ltIJ,Ju� oj li'IM Tools free. THE L. S. 
... STARRETT (JO •• BoxI3,Atbol.Mass., U.S.A.. 
� .......................... . 

Buy Telephon 
THAT ARE GOOD-·NOT" CHEAP THINGS." 

The di1ference in cost is little. We Jrnarantee 
our apparatus aod guarantee our eustomers 
against 10

8
S by patent suits. OU!' guaran· 

tee and lnstrumen ts are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manujacturers oj Telephones 
exclusively in the United States. 

"American-Hunnings" 
TELEPHONES. 

Transmitters, Ma�neto Bells and Tele ... 
phone Swltcbboards. Over �OO,OOO of 
our telephones in succe8sful operation. 
�r"J'�� �':,."te

an��'!tbf o�e���:n';'��'th�� 
sine-Ie line or metal1ic circuit and number of 
telepbones to be used on one line. lFSend 
1M catalogue" S. A." 

AMERICAN ELECTRIC TELEPHONE CO., 173 South Canal St .• Chicago, 111. 

M��I�I'I PIt. D�uDll ��inQ11 Lithe 
o LATHES IN ONE. 

One a 26-inch swin� for the 
commOll run of work. and 

the otber a powerfully 
triple-geared "-in. 
swing for heavy wCI'k. 
A substantial, CHreful
Iy designed and well 

. built tooL Costs but 
little more tban an ordinary lathe. 

J, J. McCABE, 14 DEY STREET NEW YOftK. 

© 1899 SCIENTIFIC AMERICAN, INC. 
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