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-Gebbie & Co., Philadelphia, will shortly publish "Half a grades, and intended to lead up to the author's "High School 
Century of Music in England," by the late Francis Hueffer. The Music Reader." Time-names, breathing-marks, etc., are included. 
book was finished just before the death of the popular author. and every thing necessary for a complete musid course. There is a 
-D. C. Heath & Co. will soon publish the "Public School large number of one, two, three, and four part songs, selected from 

Music Course," by Charles E. Whiting, formerly teacher of music the best German, English, French, and American composers. 
in the Boston public schools. It  will be a series of six graded Each of the first three numbers has, besides the songs, over three 
music-readers, adapted to all the primary and grammar-school hundred exercises. The first two books will be illustrated. 

Publ ica t ions  received a t  Edi tor ' s  Office, 
M a y  6-11. I Corresaondence solic- I1 7 u s t  Published. 

The Electrical Articles 
I N  SCRIBNERYSMAGAZINE4' -'.SCRlL;\EJ'S,'.',fl 

:~ ~ , M . \ G ? z ! N E  
are begun in T h e  June  Number ,  by Prof. C. F. BracLett of Princeton, hy a paper ~-%+)i;.@&
entitled "Elec t r ic i ty  in t h e  Serv ice  of Man." setting forth in a clear, precise nay, 

:. t-2&&y-- --~ 
some of the common methods by which the more inrportanr electrical phenomena are produce^. . .. 1 . . - I  r.ttions 
are copious and beautiful. Other articles in the +cries rvill f o l l o w ~ ir.)," Elec t r ic i ty  in Modern Telearaphy," 

, by Charles L. Buckingharn, chief electricnl expert of {Vestern Gnion Tel. Co.; " Elec t r ic i ty  in Light ing ,"  by 

j Henry Alorton. Precldent Stevens' Institute; " Elec t r ic i ty  in t h e  Household," by A. E Kennelly, chief 

. . cctrician ~nlaboratory of Thomas A. Edison ; " Elec t r ic i ty  in relation t o  t h e  H u m a n  Body," by Dr. .\I. 
,.. lien Starr ; "Elec t r ic i ty  in W a r f a r e , "  by Lieut. Mr. S. Htlshes, U.S.X.; " Elec t r ic i ty  in L a r g e  Indus-

%" 
h x .  ies," etc., etc., etc. 

Th is  will be one of the most interesting and valuable series of articles ever at-
empted. Nothing will be left undone t o  make it  surpass in popularity the "Rail-
oad Series," begun about a year ago in Scribner's. 

._.' 

i 
J. 

AMERICANWater-Works, T h e  Manual of, 1888. New 
York, Engineering News 611 p. 8O. 

CASEY,J. A Treatise on Spherical Trigonometry, and I 
its Application to Geodesy and Astronom 

landonI 
ihd with jarties seeking

and New York, Longmans, Green, & eb. 160 p. 
lzO. $1.50. 

CONNECTICUTAgricultural Experiment Station, Annual 

Among o t h e r  valuable Articles in T h e  June  Scribner a r e  one  on "Building L o a n  Associations," 
a n d  a n o t h e r  on "St r iped  Bass  Fishing." 

-

I Vol., 400 Pages, 30 Full-page Plates, and 
75 IIIustrations in Text. Price $6.-

-

Pl-ice86 cents a nnmlyer, ,42300 FI year. Begin your snl~scription 
with J11neNo., ~ h i c hcontains tllc first of the electrical articles. 

C H A R L E S  S C R I B N E R ' S  S O N S ,  Publishers. 
GAUFSAN" W F ~ F R ,who ~ropnsedand employed the system 

of absolute measurements, early in the present century. 743-745 BROAD\VAY, NEW YORK. 

nep0.t of, tor 1889. Part I. New Haven. state. !jub[ishersfor scientz/t;cs 
48 p. 8O. 

CONNECTICUTState Board of Health. Eleventh Annual 
Re ort of the, for the Year ending Nov. 30.1888. 

,I ewerage 
wit1 the Registration Report for 1887, relatine td 
Births, Mamages, Deaths and Uivoxes. New Ha-
ven, State. 500 p. 8". 

GENUNC,J. ,F. Handbook of Rhetorical Analysis. 
Boston Gtnn. 306 p. 1 2 ~ .  $1.25. 

G o v r ~ ,J.' The Blrds of Great Britain. Part XIV. 
London and Manchester, H. Sotheran & Co. Colored 
plates. fo. L3 3s.-A Monograph of the Trochilidaeor Hummin Birds. 
Part XXI. London and Manchester, H. +tieran & 
Co. Colored lates. fO. L3 3s. -T h e  Btrds of Rew Gu~neaand the Adjacent Papuan
Islands, including any New Species that ma be dis-
covered in Australla. Part XXII. onion and 
hlanchester, H. Sotheran & Co. Colored plates. fO. 
A3 3s. 

HOG Cholera: its History, Nature, and Treatment, as  
determined by the lnquirie* and Investigations of 
the Bureau of Animal Industry. Washington, Gov-
ernment. 193 p. 80: 

KLalN F,. The tlactena in Asiatic Cholera. London 
anh New ~ o r k .hlacmillan. 179 p 16". $1.25. 

METEOROLOGY.Biblioqraph~of. Part I. Temperature. 
Ed. by Oliver L. Fass~g. Washington, Slgnal Office. 
381 p. 80. 

MINNESOTA,The Geological and Natural History Survey
of. Sixteenth Annual Report for the Year 1887. St. 
Paul. State. 504 p: 8". 

NEWYORKMeteorolog~calObservatory of the Depart-
ment of Public Parks, Central Park, Xew York City.
'Report of. for the Year 1889. New York. Daniel 
Uraper. Ph  D. 8*. 

PIERSON E. DeL. The  Black Ball. Chicago. New 
~ o r k ' ,and San Francisco. Belford, Clarke, & Co. 
223 p. 12". 50 cents. 

ROOSEVEI.T.C. The  hlode of Protecting Domestic In-
dustries - The Ccience of Government, founded on 
Natural t a w  ;Paradox of Political Economy. New 
York, The Author. ?z! I). So. 

STARCKEC. N. T h e  Prlm~tlveFamily in its Origin and 
~ e v e i o ~ m e n t .(Internat. Scient. Ser.) New York, 
Appleton. 31s p. lzO. $1.75. 

TAYLOR,J. E. The  Playtime Naturalist. New York, 
Appleton. 287 p. 120. $[.go. 

books. 

N - D m C rn HODCES, 

Publisher of Science, 

47 Lafayette Place, 

New York-

Old and Rare B00h.s. 
one~ i l l i ~ ~~ ~ ~ ~ ~ i ~ ~ ~ .~~~knumbers,vols. 

and sets-old and new, Foreign and American. 
CATALOGUE UPON APPLICATION. 

A. S. CLARK, 
34 park Row, N~~ y o r k  City. 

ACK NUMBERS and complete sets of leading hfag-B azines. ,Rates low. AM. MAG. EXCHANGE, 
Schohane, N.Y. 

H. W I L L I A M S ,  

Dealer  i n  Old  Magazines,  Reviews,  t c .  scientif ic 
periodicals a specialty.  3q Macdougal st.,N.Y. 

and Land 
Drainage, 
BY 

GEORGEE.WARING,JR., 
Honorary Member of the Royal Institute af 
Engineers (Holland); Member of the Insti-
tution of Civil Engineers (England) ; Fellow 
of the Sanitari Institute of Great Britain; 
Corresponding Member of the American In-
stitute of Architects ; 

CONSULTING ENGINEER 
For  Works  of Sanitary and Agri-

cultural Drainage. 
-

D. YAN NOSTRAND COMPANY, 
PUBLISHERS, 

23 Murray and 27 Warren Streets, New Yprk. 
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GUARANTY INVESTMENT COMPANY 
CAPITAL $250,000. 

Offices: Atchison, Kan. 191 Broadway, New York, 222 Walnut St., Phila. 
Hon. ALBERT H. HORTON (Chief Justice, Kansas Supreme Court), Topeka, Kan., Pres't. 

To(, Guaranteed Farm Mortgages 7 O i 0  
The Guarantee Investment Company makes loans upon fertile farms in the choicest portions of Kansas and Nebraska 

and has adopted the policy of sending a Committee of its Investors each year to examine its loans and methods of business. 
The Committee this year consisted of P R O F .  A .  H. B E R L I N ,  Princ$al of the High School Montrose, Pa. ,  and 

M A J .  T H E O D O R E  L .  P O O L E ,  Ex- U. S. Pension Agent, Syracuse, N. Y. Both of these gentlemen are persons of 
the highest character and have the confidence of the Communities in which they reside. 

The Committee has rtcentZy returned and has made n very interesting Report upon the general development of Kansas ana 
Nebraska as well as the business of the Company. The Company will be glad to send this Report to any address. 

The following names are taken from the long list of Investors in our M o r r n e s :  
(See if Some Friend of Yours is not  in t h e  List.) 

William A. Cauldwell. 59 Liberty St., N.Y. . 
Palmer Cox 658 Broadwa N.Y. 
Rev. 0s. H. R lance. D.%., 11 Livingston Place, N.Y. 
Rev. Hradv k. gackus. D.D.. 160 West 28th st.. N.Y. 
Rev. R. hf. Sommenril'e, 126 West 45th St.. N.Y. 
Dr. Robert A. Murray, 237 West aid St., N.Y. 
Dr. James P. Tuttle, 136 West qrst St.. N.Y. 
H. Edwards Rowland a18 Fulton St.. N.Y. 
Irving H. Tifft Esq Broadway N.Y. 
Prof. 1). G. ~ a i o n ,  ;; Pineapple St 'Brooklyn N.Y. 
Dr. F. P. Thwing, 156 St. Marks ~ $ e . ,  ~ r o o k h n ,  N.Y. 
Dr. C. C. Miles Greenport N.Y. 
ohn V N. ~ e r ' e n .  Port ~e'fferson, N.Y. 

Henj. vG. stilwef~, Yonkers N.Y. 

R. C. Coleman, Goshen, N.Y. 
Mrs. Samuel Carlisle, Newburg. N.Y. 
Dr. C. C. Bartholomew, Ogdensburg. N.Y. 
Rev Nelson Millard D.D Rochester N.Y. 
~ e v :  Horace G. ~in;dale. 'b.~..  prideton. N. 1. 
Dr. Charles M. Howe Passaic N J ' - 
Geo e A Skinner, 5 hailroad 'Place Newark N . 
Dr. Zdwih '~ .  Howe 85 Halsey St. 'Newark,k.f! 
Dr. H. G. ~uckinphim. Clayton. N' 
Dr. Martin Cole Jr.. Hainesville dJ 
Mortgage Trust ko. of Pa ~h i l ade l~ lha  Pa 
Miss Mary Miller rag0 sp&ce St ~hilahel k a  Pa 
Henry D. ~iddle,'311# Walnut S;)., ~hiladef~hi;, P;. 

Dr. Calvin C. Halsey, Montrose, Pa. 
Rev. William Baldwin, Great Bend, Pa. 
Gen. William Lilly, Mauch Chunk, Pa. 
Second Nat. Bank. Mauch Chunk. Pa. 
Enos E. Thatcher West Chester. Pa. 
M a  Townsend  bore Scranton Pa. 
~ e v '  Burdett Hart D b. New kaven Conn. 
Dr %rank H ~h;ele; gew Haven cbnn. 
~hHrles R. christy. ~iamford con; 
Mrs. Catharine P. Fuller. ~obdmont .  Conn. 
Miss Jessie Henderson. Lenox, Mass. 
Dr. M. Halloran, Worcester Mass. 
Albert \X;alker, Bennington, v;. 

Address for R e p t  and Monthly Bulletin 

HENRY A. RILEY, General Eastern Manager, I 9 I Broadway, N.Y. 

A NEW MAGAZINE-THE SWISS 
Devotsd to spreading. a love of 
nature among the people. Edited c RO SS 

by HARLAN H. BALLAIID. Presidentof the Apmsir Assn- 
olntlon. and succeeding St. Nich,.L S as the officinlmagn- 
llneof thnt,body. %I.% a year. Snmplecopyl(lcents. or% 
cents for t,n%l nuhscr~nt~on for R months. 

y. D. C .  HODGES PURLISWR 
Mention t h ~ s  magazine 47 Lrfnyette ~in'ee. Kerv York. 

Origina I. Simpie.Naf uraZ. S u ~ s t i v e ,  Comprefiensiz*r. 
Educational and fie/P/ul entirely apart fromifie mem- 
ory $Lase of the snb~ect 7 0 U R N A L  of EDiICA 7'10N 

flbemorp SHEDD'S NATURAL 
METHOD, PRACTICAL 

S C I E N T I ~ I C .  
Entirely d~fferent from any other memory method. 

Thoroughly taught by correspondence. 
ENDORSED B Y  LEADING EDUCATORS. 

DESCRIPTIVE PAMPHLET FREE. 

MEMORY S C H ~ L ,  4 W. 14th STREET NEW YORK CITY. 

and  facili tating t h e  acquirement of knowledge by  
lectures and correspondence. Classes forming. 
"MEMORY and  i ts  Doctors " from Sirnonides to  
LLLoisette," mailed for ro cedts.  

DR. PICK, a4 Union Square. N. Y. City. 

CONNECTICUT, NEW HAVEN. 
M R S .  CADY'S SCHOOL FOR I'OUNG LADIES. 

Prepares for Smlth and Wellesle and admits to 
Vassar by Certificate. Circulars. &ly application - - -  
necessary: 

INDIANA. TERRE HAUTE. 
OSE POLYTECHNIC INSTITUTE.-A Schoo R of Engineering. Well endowed.well equipped depart 

ments of Mechanical and Civil Engineering. Electricity. 
Chemistry, Drawing. Extensive Shops & Laboratories. 
Expenses low. For catalogue address T. C. Mendenhall, 
Pres. 

SUMMER DRESSES. 
We call attention to the follow- 

in.. specialties for tbis week : 
Blackand white Striped Arnlure 

Rogale, at 80 cents; regular price, 
m l  .la. 

Black Satin Princess, $1 ; regu- 
larly, $1.25 
1.000 yards Pekin Printed Foule 

at -76 cents Der yard. case vrice. - - - 
$I .26. 

1.500 yards Figured Bengaline, 
at 75 cents, former price. $1.25. 

1,750 yards Silk Warp Henrietta, 
at 75 cents, usual price $I. 

These fabrics are all peculiarly 
adapted for use at this season of 
the year. 

JAMES YcCREERY & CO. I 
BROADWAY A N D  ELEVENTH STREET, 

N E W  YORK. 

KIMBALL'S 
S T R A I G H T  C U T  

CIGARETTES 
Unsurpassed in quality. 

Used by people of refined taste. 
H~ghest award at Brussels, 1888. 

The finest smoking mixtures are of 
our manufacture. 

Fif~een First Prize ,Medals. 
WM. S. KIMBALL & CO.. 

Rochester. N.Y. 
NEW BRSEY. PLAINFIELD. 

T H E  CHESTNdTS:-Parents with daughters toedu- 
cate, or orphan girls with companion. may find a 

comfortable home, with school instruction by applying to 
Miss E. E. Kenyon. 

Readers of Science 
Corresponding with or visiting A dvertisers, 

willconfer agreat favor by mentioning thispaper. 

A * 
DROP 

IN T H E  

PRICE * OF 

GRAVITY 
DROP 

ANNUNCIATORS. 

DON'T FORGET THE 

I D U S T - P R O O F  B E L L S .  

HAZAZER & STANLEY,  

1 32 Frankfort Street, N. Y. 



. . 
11 SCIENCE . [VOL . XIII  . No . 329 

Can any reader of Science solve the following puzzle ? 
A man having 81 trees to cut. arranged as above. cuts nine each day for nine days with . 

out cutting on any one day more than one tree from any line. vertical. horizontal. or diagonal 

Any one who will have the following blank filled out by a 
responsible Newsdealer. and mailed to us. will be allowed a 
three months' subscription to Science . 

N . D . C . HODGES, 

47 LAFAYETTE PLACE. NEW YORK . 

. To the ...................................................................... News Company 

You may a& to m y  regular order five copies of SCIENCE 
each week (returnable) . 

. . . . . . . . . . . . . . .  ................................................................ 

SCIENCE CLUBBING RATES. 
14 DISCOUNT . 1 2 1 

0 . 
We will allow the above discount -:'z 2 2 

to. any subscriber to Mience or z 'g  The Swiss Cross who will send +g '$ 
us an order for periodicals exceeding a 
$10. counting each a t  its full price . * 

.............. Agricultural Science $2.50 $5.30 $4.50 ............ American Agriculturist 1.50 4.30 2.50 
American Analyst ................. 1.~1 4 - 2 1  2-21 
American Architect and Building . 

News . 
Im rial edition ................ 
~ e E i n e  '' ................ 
Regular " ................ 

American Garden ................. 
American ournal of Philology ..... 
American hachinist  ................ 
American Naturalist ............... 
Andover Review ................... ............................ Atlantic 
Babyhood ......................... 
Baby land ........................ 
Bradstreet's ....................... ............................... Brain 
Building (week1 ) .................. 
C a r p e n t r d  g i l d i n g  ............. 
Century agazlne .................. 
Chautauquan T h e  ................ 
Christian union, The  .............. 
Christian Weekl Illustrated ....... 
Cosmopolitan. &e ................. 
Critic .............................. 
Eclectic Mafianne .................. 
Edinbu h evlew ................. 
Electric3 World .................... 
Electrician and Electrical Engineer . 
Electrical Review ................... 
Engineering and Mining Journal .... 
English Illustrated Magazine ....... 
Forest and Stream .................. ........................ Forum The  
~ o d e ~ ' s  h d y ' s  ~ o o k  ............... 
Harper's Bazar ..................... 
Harper's Magazine ................. 
Harper's Weekly ................... 
Har r's Young People ............. 
~eaP;fh and Home .................. 
Herald of Health ................... 
Illustrated London News (Amer . 

reprint) ........................... 
Independent. T h e  ............... ...I 
Inter Ocean. The  .................. 
Iron A e .................. 
journaf0f Philo ogy!En . ) ........ 

ournal of Speculative Shilosophy 
(begins with Jan . No.). ........... 
udge .............................. 

!.'Art .............................. 
Life ................................ 
Llppincott's Magazine .............. 
Littell's Livin Age ................ 
~ i t t l e    en a n 1  women ........... 
London Quarterly .................. 
Macmillan's Magazine .............. ..... Ma azine of American History ...... ~ e $ i c a l  and Surgical Journal .............. Mechanical Engineer. 
Metal Worker ...................... 
Microscope. T h e  ................. 
Nature ............................ 
New Princeton Review ............ 
North American Review ....... 
Outing ............................. 
Overland Monthlv ................. .... I 
Pansy ............... . . . .  
Political Science uarterly ......... 
Popular Science h?onthly ........... 
Populhr Science News .............. 
Portfoljo, The  ...................... 
Practltloner ........................ 
Public Opinion ............... 
Puck ........................... 
Puck (German) ..................... 
Quarterly Review (London) ......... 
Queries ........................... 
Rural New.Yorker ................. 
St  . Nicholas ....................... 
School oumal ................... 

4.00 6 80 5.00 
1.00 4.25 2 25 

Scientiic American ................. 
Sup lement .................. 5.00. 7 80 
~ r c k t e c t  and Builders' edition .. i 2 so/ 5:30 

Scribner's Magazine ................ I 3 0 0  5 . 80 
Southern Cultivator.. .............. I r . 50 4.30 
Springfield Republican (weekly) .... { I . W/ 4.25 
Sunday School Times ............... 2.w 4.80 
Teachers' Institute ............... 1 1.25 4 . ~ 5  
Texas Siftings ...................... l 4 . w  6.80 
Trained Nurse ...................... ' I . 501 4.30 
Treasure-Trove ................. ..I 1.00' 4.2.5 
Truth Seeker, The  ................. 3.w'  5.80 
Wide Awake .................. 2.40 5 ao 
Young Folks' Journal . . . . . . . .  1 I . W  4 . 5  

6 00 
3 50 
4.00 
2 . 50 
2.25 
3.00 
2.25 
5.00 
2.50 
2 25 
4.00 
3.40 
2.- 

N . D . C . HODGES,  
47 Lafayette Place, 

New York . 
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C. & C. ELECTRIC MOfi'OR COMPANY. 
Electric Motors 

FOR 

Arc and Incandescent Cir-
cuits, Most Economi-

cal Motor on the 
Market. 

Regulation Perfect. 
Motors Designed for all 

Power Purposes. 

OFFICE and MANUFACTORY: 
402  and 4 0 4  Greenwich Street, New 

York Citv, 

New England Office, 19 Pearl St,, Boston. 

Philadelphia Office, 301 Arch St,-
Western Office, 139-141 Adams Street, 

Chicago, 

Southern Office, 25  Carondelet Street, 
New Orleans, 

-' l n e  weep, one or tne aolest papers on the con-
tinent-" -Descriptive America. 

ENLARGED AND IMPROVED. 

T H E  W E E K :  
A Canadian Journal of Politics, Literature, Science 

and  Arts. 

PUBLISHED EVERY FRIDAY. 

$3.00 per Year. $1.00 for Four Months. 

-
THE WEEK has entered onits SIXTH yearof p u b

licatlon, greatly enlarged and Improved in every re-
spect, reudering i t  stlll more wortk y the cordial 
support of every one interested in the maintenance 
of a flrst-class literary journal. 

The independence in politics and criticism which 
has characterized THE WEEK ever slnce its first 
issue will be rigidly matnta~ned. nnd unceasing ef-
forts will be made to improve it: literary character 
and lncreave its value aud attractiveness as a jour-
nal for the cultured home. Many new and able 
writer6 are  now, or have promised to become con-
trlbutors to its co'umns and the constantaim df the 
Publisner wlll be to mbke THE WEEK fully equal
10 the best literary journals in Britain and the Uui-
ted States. 

As heretofore PROF. QOLDWINS y r m  will from 
time to time contribute articles. I,ondon,'paris
Washington i n d  3fontrealletters from accomplished 
correspondents will appear at  regular intervals. 
Special Ottawa Letters wlll appear during the ses-
sions of Parliament. 

THE WEEK in its enlarged form will be the same 
size as " Harpers' Weekly," and the largest paper
of it9 clsss on the continent. 

SEND FOR FREE SAMPLE COPY. 

C, BLACKETT ROBINSON, Publisher, 
5 Jordan S t . ,  Toronto. 

A NEW MAGAZINE-THE SW lSS
Devoted to spraad~naa lose of 
natureamongthe pcopie. Edited CROSS 

hy HAHLAXq.BALLARD.Pres~deutofthe Agnssiz Asso-
crntlon. and succeeding St. N i r h ~ ~ l8 as the officinlmsga-
zlnnof that body. %I..%a year. SnmpleoopylOcents, or25 
cancs fnr tri.clnoh~rnnttonfor 3 months. 

21. D. C. HODGRS PURLIRHER 
Mention thls paper. i;hfagette ~ia'ce.New York. 

Wants.-
YOUNG MAN can have lucrative engage-

ment, not only a fixed salary, but accord-

ing to his work accomplished in travelling for 
SCIENCE.A personal interview invited. 

N. D. C .  H O D G E S ,  

47 Lafayette Place, New York. 

ECHANIC1AN.- An optician and  maker 
of instruments of precision of experience 

would be glad of a posttion w h e ~ ehis skill 
mould be valued in connection with some higher 
eclucational institution. Address G. j.,care of  
SCIENCE,47 Lafayette Place, New York. 

Sczkntzjtc Ajpnvatzts. 

I MORRIS EARLE & CO. 
SUCCESSORS TO 

621 S i a t l ~A v e n ~ ~ e ,New l'ork. R. & J. BECK,  
Established 1852. 

L I A K E R  O F  

Microscope Stands, 
Oil immersion Object-
ives and Abbe Con-
densers for Bacterial 
a"d work, 

ObjectiveS,Camera 
Lucida and other ac-
cessory apparatus, 

E. & H. T. ANTHONY & CO. 
591 Broadway, N.Y. 

IMPROVED OIL LIGHT 

M A G I C L A N T E RN S . 
Abo Lime and Elect~icLi'ht Xjpnt-atus, and 

mechanical, plain, and fine colored views. 
J. B. COLT & CO., Manufacturers. 

No.  16 BEEKMANSTREET,NEW YORK. 

MAGIC Stereopt~consand the Rest Views 
for Public, Church, Hame, and 

L A N T E R N S  Sc~entificExhibitions. Best appa- G I:OSCCl l ina l '~Prt. 1)inuerSet.. 

ratus. new views. Largest stock. Reduced prices. q
Years7Practical Experience. Illus. Catalogue Free. 

GEO. H. PIERCE, 
136 S. E l e v e n t h  St., Phi lade lph ia ,  Pa. 

EMCTRICAL TESTING BUREAU, 
Johns Hopkins University, Baltimore, Md. 

Resistance Coils and Bores Compared. 

Am meters and Volt meters calibrated. 

Condensers standardized. 

Primary and Secondary Batteries Tested. 

Efficiency of Dynamos and Motors Deter-

mined. 

Insulation of Cables and Wires Tested. 

Etc.* Etc-

Rose Tnllet Set, \\ anlh ,  1lr:isn I.ltnlp. 
or i \ , , . l ! .~- , r -I!.-tionnm mri1111p l r ~ ~ < , l ~ l ~ r s ~ , ~ l i r ~ s

I 111.:  ( : H E . Y ~6J I E R I C A ~  ,~*&~ia:().. 
. I I. I I 31 uud 3Vesey Sr.. hew York 

A TEMPORARY BINDER 
for Sriettre is now ready, and will be mailed 
PO.P.~~ 0. receipt of price. 

Half Morocco - 75 cents. 

This binder is strong, durable and 
elegant, has g~l tside-t~tle.and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others. and the papers are not muti-
!ated for subiequent permanent bind-
tng. Filed in this binder. Science is 
always convenient for reference. 

N. D. C.HODGES, 
47 Lafayette Place, N. Y. 

Readers of Science 
Circulars describing Methods Used. Prices, or vjsjtjqq ~ d ~ ~

Etc.. sent on Application. tisevs wi l l  co?zfera great favor by mention-
Address as above. 
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Sprague Electric Railway and Motor Company. 
For Stationary or Railway Work, Estimates given for complete 

for Mining or Engineering Power Installations, 
- 

operations the SPRAGUE MOTORS Send for Circulars and full 

are unexcelled, Information, 
- - 

16 and 18 BROAD STREET, NEW YORK. 

The Mutual Life Insurance Com~anv 
I J 

OF NEW YOltK. 

RICHARD A. McCURDY, PRESIDENT.  

ASSETS - I - $126,082,15356 
T h e  Largest and best Life Insurance Company in the World. 

T h e  New Business of the Mutual Life Insurance Company in 1888 

Exceeded $~og,ooo,ooo. 

I t s  Business shows the Greatest Com~ara t ive  Gain made bv 

PARIS EXPOSITION. 
The Cheque Bank issues Cheques, either singly or 

put up in Books, for the special use of VISITORS 
to the P A R I S  EXPOSITION who can cssh the 
same at  upwards ot seventv  anki king Houses, 
situated in different parts of Parls, withollt 
rl~arge. 

Visitors'mall matter cau be addressed to them 
Care of the Swiete Geoerale 4 Place de I'Opera 0; 
yosite the Qrand Hotel, wheie Eugliahiu spoke;. 

Every Cheque that is issued by the Cheque Bank 
is EQUAL TO CASE 8s Bank Notes are. for tbo 
Bank's Capital, ~ u a i a n t e e  Fund and Customera' 
Balances are invested in British Govern- 
ment Securities or held in Cash in the Bank 
of England, ahd can be cashed in every town in 
Europe without charge. 

For Eandbook containing list ot 2,.500 Banking 
Houses who crrsh the cheques, free of charge, apply 

any Company during the past-year including I U )  CHEQUE BANK, Limited, 

A gain in assets of.  ........................... ..$ 7,27530 I 68 
-4 gain in income of .  ........................... 3,096,010 06 
A gain in new premiums of ..................... 2,333,406 oo 

Capital, groo,soo. Guarantee Fund, g27,ooo. 
Trustees, The Right Honorable John Bright, Y.P , 

The Night Honorable Earl Beauchamp. 
NO. 2 W A L L  S T R E E T ,  N E W  YORW. 

A gain in surplus of. ........................... 1,645,622 I I 
A gain in new business of. .  ..................... 33,756,792 85 
A gain of risks in force.. ........................ 54,496,251 85 

I J ~ ~ ~ ,  ,gWA ' 8  ALMOSTAS AS MILK, PALATASLE 

Visitors to E n r o ~ e  and Paris E x ~ o s i -  - - 

The MU t nal Life Insurance Company 

Ro ilfap~is& that :!lo most 
de1icatc:stomncit cautskoit .  - 

Remarkable as 
FLESH PRODUCER. 
Persons gnin rapicll y 

while tnkiag it. 

tion should carry a b&k containing c h ~ q u C ~ a n k  
Cheques, which are absolutely safe and cheaper 

Banking :::b~:zr:: Houses and %I of the prificipal ~ o t e d  In 

-' ' I"' SCOTT'S EMULSION I 

H a s  Paid t o  Policy-holders since Organization $272,~81,839 82. 


