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GUARANTY INVESTMENT COMPANY 

CAPITAL $250,000. 

Hon. ALBERT H,HORTON (Chief Justice, Kansas Supreme Court), Topeka, Kan,, Pres't, 

7Oi0Guaranteed Farm Mortgages 
'The Company calls the special attention of Investors to the following points : 

I. All loans guaranteed and interest payable semi-annually a t  the Importers' S: 'l'raders' National Bank, New 

York. 

11. Unusual fulness of information, not only about the security itself, but about the general developmerit of the 

section where the farm is located. 

111. An exainination each year of the general business of the Company and the Mortgages theinselves by a COM-

M I T T E E  O F  INVESTORS sent for the ~ ~ u r p o s e .  

1V. Many hundred Mortgages taken and N O T  A S I N G L E  FORECLOSURE.  

V. Exhibitions in New York at  frequent intervals, of Kansas and Nebraska Farin Products. T h  

thd American Institute in the fall of 1888, received the 177GNEST A WARD of superiority. 

VI. Monthly Bulletins giving full information about all Mortgages offered for sale. 

Address for Mo~thZyBuZZefiit.~ Co~ntsbittee 18atad I ~ ~ u e s t o r s ~  Repotltf b ~ *  

HENRY A. RILEY, General Eastern Manager, 1 9 1  Broad 
G E O L O e Y  A T  A G L A N C E -

Iyes Strata Map of part of the United States of America and Canada, 

In which the Arelnitecture of the Eartll's Crust is Grapllically Exhibited, Bllustrsting Fundsn~ental Facts 
alike of 

S T R U C T U R A L  GEOLOGY A N D  PHYSICAL GEOGRAPHY. 
The Strata Map is a device for the more efficient teaching of Physical Ge- mit of examination in detail. By its means szcperpositio?~ denudation, and 

ography and Elementary Geology in Schools. I t  consists of a series of Ten outcrop of strata are graphically exhibited with the ghe;omena of escnvp- 
Superimposed ~ s p s  of D~FFEKENT COI.OI<B representing the several geological nwats, outliers, inliers, d i p ,  stlike, confu&aability, ac., and the Cards may 
formations of the diGtriot, enclosed in a gleeed frame, the whole hinged to ad- be bent to show synclinal or nnticlinal tolds. 

OPINIONS O F  EMINENT GEOLOGISTS. 
Yale Univ!rsity. Profysor  James Dm Dana, Academy of  Natural Sciences o f  Philadelphia, Professor Angelo Heilpr in 

Wall fitted for the use of instruction in the science. "The representation of Strata as imposed one upon the other by 
professor ~  d I,i ~ ~ means of cardboard is certainly a'good plan, for apart from rende ihg  d ill, ~1 


more intelligible the general expressions of the Map it permits of 'LIt will be of very great advantage in the teaching of geology." ready alteration and the possibility of constantly bringing the map up 
Harvard University. Professor N. S, Shaier, to date, in other words to make it conform to more recent discoveries." 

'& An extremely useful adjunct to our means of illustration." Boston S t t i e t y  o f  Natural H i s to r y  Professor Alpheus Hyatt, Johns Hoekins University, President D. CmGilman, Your map representing superposition and the various phenom- 
Wherever ~ m e r i c a n  geology is taught your map ahould be a part ena of ge010gi~8l science so far  as the distribution of rocks on this 

of the apparatus." continent is concerned Gas greatly interested me. I think that In the 
Pennsylvania University, Professor Gee. A, Koenig, hands of a good teach& it would prove an efficlent and useful adjunct 

"The map wlll be of special use in ;chools, which can only de- in the teaching of geology." 
vote a short time to the study of Geology. American Museum of  Natural History, Professor R, Pe Whitfield, 

Michigan University. Professor Alexander " In  the direction of a want long felt by Teachers of Geology axld Winchell' 
" I t  seems to me that the device will commend the study of Geol- wlll undoubtedly be appreciated by them as  well as by the student." 

ogy to many persons who might otherwise regard the subject as dif- U, S, Geological Survey, Major J. W, Powell, Director 
floult and uninviting. The work prepared by Mr. Ives ought to be used "After examination I am able to state that the work has been ex-
extensively in American tchools." ecuted with care and fldelity, and I believe it will be a valuable aid to 

Cornell U~ i ve rs i t y ,  Professor H, Shaler Williams, teachers." 
A valuable aid to teachers of geology as a means of graphically New York State Survey, Professor James Hall, State Geologist 

representing the grand facts of stratigraphy In the Eastern United " I  believe that maps constructed upon this method would be ex- States." tremely useful in the hands of competent teachers." 
Columbia College, New York, Professor J,  So Newberry, Pennsylv:;ia Survey. Professor J, Po Lesley, State Geologist, 

" A  valuable aid in teaching geology, giving as  it does to the stu- A piece of new and useful apparatus for teaching Geology, by 
dent aclear idea of the superposilion of the different geological sys- representing to the eye of the student the areas of superimposed for-
tems at  a glance." mations. I cordially recommend i t  to teachers and students." 

Dartmouth College, Hanover, N, H, Professor C. H, Hitchcock, New Jersey Survey. Professor Geo, H, Cook, State Geologist, 
"Am st~tlsfled that its use will greatly assist students to understand " It is very neatly done and must grove ?,great help to intelligent 

the geological structure of the country." teaching and studying Of Geological Science. 
S I Z E  30x24 I N C H E S .  P R I C E  817.50 .  
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Dry Goods Openings 
are now all the style. Small dealers make a 
great ado about the opening and display of 
each season's novelties. It  belongs to the 
metropolis of the nation and to the great 
business houses on its broad streets to have 
a continuous series of openings the year 
round. Of the limited number of truly great 
dry goods establishments in New York. 
Messrs. James McCreery & Co., in the mat- 
ter of original exhibits combining novelty. 
originality, and exclusive design, lead all the 
rest. This enterprising firm have a well 
earned reputation for integrity in their busi- 
ness dealings, remarkable quality in the 
gootls offered for sale. ant1 tnotleration In 
price. Their constantly recur1 ing advertise- 
ments in this paper are truthfully \vritten and 
their representat~ons can be depended upon. 

--- 
School. . 

- -  -- 
CONNEC~ICIJT, NEW HAVEN, 

M R S .  CADY'b SCHOOL FOR YOUNG LADIES. 
Prepares for Sm~th and Wellesley, and adm~ts to 

Vassar by Certificate. C~rculars. Early applicat~on 
necessary. 

New J E K ~ E Y .  P L A I ~ F I E I  D. 
HE CHESTNU I S.-Patents w ~ t h  daughters toedu- T cate, or orphan girls with compan~on, may find a 

comfortable home, w ~ t h  school instruction by applqing to 
Miss E. E. Kenyon. 

A 

DROP *I 
IN THE 

PRICE 
* OF 

GRAVITY 1 PA'~"ES. THREE PAP%*. 
Hundred Thonsand new subscrlbars fm The F 
Jo al and Ladies' Companion wahted. It 
m Y ' i n t e r e s t ~ ~  and inntructiv paper e m  3 I 8o8&-Ibers wl receive during $8 oomlng +ak 

D R O P  I MONTHS 

ANNUNCIATORS. 
novel rrlttan by Amerlcan Authorq mplete in 
each &ree numbers. The ntorv of wo& works of 
fiction will be retold by a novel'readei. the most in- 
temstinq and unique feature ever introduced in en 
nublicat~on. alvlna the nubstance of ~ o D u l u  an$ 
standard bdOh byZamous writgrs in i nfim e U  
read by the bunlent peopla We have engaged - I FOR 

DON'T FOKGET THE 

D U S T - P R O O F  BELL 

HAZAZER & S T A N L  

tp vamni havThi ioi~ioT~;iiTi~iltih~whom~ t l~ry  dn- 
slre shonfd m o i v t l  f h ~  advantadva of a hlirher aln- 
cntion than tho or0lner-v arhor I afforda Arti1,Ien nu 
Painting and-Dr&&-' \:nx ho~~~einitmlctinn h a 
w-ll-nnown enlot. A ixial nuhncrlption of tlun eyf- 
vant payer will tm ne11t to any addreis, three r~~ontha. 
lor 

32 Frankfort Street, N. Y. I T EN CENTS. 
- -- -- 

Any one who will have the followiug 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 LAFAVETTE PLACE, NEW YORK. 

TRY IT! TRY I T !  TRY IT! 
sad YOU will become a permanent reader. Address1 

John L. Dougiass, Publisher. 
322 Broadway. N. Y. 

.......................................................................................................... Isg. 

T o  the  ....................................................................... N e w s  Comjany.  

Y o u  ~zay  adti to  nzy regular order jive copies o f  SCIENCE 

each week (reiurnable). 
............................................................................................................. 

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

SPECIAL 
Importation Sale 

T h e  following unusual value in short ends 
and Special purchases are  worthy 

of your attention 

$50 .Suits 
$45 Suits 
$42 Snits 
$40 Snits ( $35 
$14 Trousers 
$12 Trousers 
$10 Trousers 

$9 Trousers - 
A' $7 

People who appreciate FINE Clothing a t  
unusual moneys worth will please 

notice the above. 

E. 0. THOMPSON, 
Fine Merchant Tailoring, 

246 BROADWAY. 
- 

Extract  of Let ter  from Merchant  'liailor: 
'. 1 a m  informed that  your knowledge 
of cuttlng is far  ahead of all others-- 
could kind words and a compensatlon 
induoe you to teach m e  your system 4 '' 
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C. & C. ELECTRIC MO'ICOR 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 al~cl 3TANUFACTORY: 
402 and 404 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, 
Few O r l e a n s ,  

T H E  I ~ c i c n  t z 5 c  Ajja ra tas. 

MORRIS EARLE & GO. 
SUCCESSORS TO 

I016 Chestnut - Street Phlia 

Accessories a n d  Ap- 
paratus. Photograph- 
ic ant1 Photo-Micro- 
graphic Apparatus and  
Outfits. 

S p e c t a c l e s ,  Eye 
Glasses, Opera a n d  
Marine Glasses, etc. 

Illuqtrated P r ~ c e  L i s t  
m a ~ l e d  free t o  any  ad- 
dress. Ment ion SCIENCE 
n co r re spond~ng  w ~ t h  us. 

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

H a n o f a c t ~ ~ r i m  and importer< of 

PHOTOGRAPHIC INSTRUMENTS, 
Apparatus ~ n d  Supplle- of everv 

\rnatcl!$ 1 Irttfit. rreat tarlety. from %Q.OO ~ ~ p w n r d .  
\end ir!r ( ~t710.1~ or call 2nd c ~ a r n l n e  E"Xlore 

th.rn qo 1 ear\ est-rlrl~.hed In thl, llne of l>rl<~nei< 

621 Sixtll d%eilrte, N e n  Tork.  
Establlihed ,852. 

ZIA'IER O F  

Microscope Stands, 
011 Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological work, 
o f  Objectives, Camera 
Lucida and other ac- ; 
cessory apparatus. 

COMPANY. 
95 MILK ST., BOSTON, MASS. 

This Co~lrl>xn~ ow119 the Letter\ 
Patent grantecl t o  J~le~ancler  G1.a- 
l~alrl llcll, ntarc!~ 7t11, IWiCi, No. 
1 i4,4G5, :111d * I ~ I I I I : I ~ J  30, 1877, 
No. l*G,7*i. 

Tlle l 'rans~~lissio~r ol' Sl)eecl~ by 
a11 ~ I I O \ T I ~  fhrtns of ELECTELC' 
MPEl\l< ING TEL'EPHOXES in- 
fr111ges t !~c  right secured to this 
Co~lrpnl~y I)?; the abo\ e l~atcnts, : i~~cl  
re11c1e1.s cX:tcll i ~ ~ c l i r i c l ~ ~ a l  Irserof tel- 
cpliolres, not fi11.1rislled Iry i t  or its 
licc.lrsecls, resl)o~rsil)lc~ for cl~c'lr 1111- 

Ia\~rfill use, : I I I ~  all tl~c. collse- 
quelrc'cs tllcreof ai1c1 liable to  stlit 
tllereli~r. 

IMPROVED OIL L I G H T  

M A G I C  1 ,ANTEKNS.  
Also Lince nrzd E l ~ c f ~ i c  L i ~ r h f  n"pp(riniz*s, and  

mechanical,  plain, atid fine colorsd z ~ i e ~ o s .  

J. B. COLT & CO., Manufacturers. 

NO. 16 B k : ~ ~ h l t \ ~  STREET, XF:\\' ';ORK. 

A BOOK FOR THE TIMES ! 
STiEWBRQQK7S E STEEL PENS. 

N E W  EDITIONS ! 
I.aidlaw's('oustitution of the United State3 aud 

the Declaration of Inae~~endeuce .  in English, 
French, nud German, with notes. Sold by all book- 
sellers, or by the publishers. LBIDLAW BROS. AND 
CO., 13: \V. 11st St , Nerr- Tork. 

MAGIC Stereoptlconq and the  Rcct Views 
for  I'tlblic. Church,  H.,rne, and 

L A N T E R N S  scientific Exhibitions. 1:e.it auua-  
O F  SUPERIOR AA'D STATiDARC QUALITY. 

Leading Ncs,: 048, 14, 130, 135, 239, 333 
J'or S n l ~  h?l nl l  S tnt innevn.  

T H E  E S T E R B R O O K  S T E L L  P E N  CO., 
Works: Camden. N. J. 26 Jot111 St.. X r w  Ynrk. 

OZd and Rare Rooks. 

ratu4. new views. Large*t -tuck. Reduced prices: ' zq 
\-ears' I'ractical Experier.ce. Illus. Catalogue Free. 

GEO. H. P I E R C E ,  
136 S .  Eleventh St . ,  Philadelphia. P a  
-- 

Second and Revised Edition, i n  cloth - - - - - 50c, postpaid, 

Third Edition, in  paper - - - - - - - - - - - - 25c, postpaid. 

ELECTRICAL TESTING BUREAU, R. ELLIS & CO. 
Johns Hopkins University, Baltimore, Md. 

A. S. CLARK, Bookseller, 1 BUSINESS, HOTEL AND PATENT BROKERS, 

AUCTIONEERS, ETC. 

Resis ta~ice  Coils and Eoxes Compnre(1. 

A111 meters nntl Volt meters calil)mteil. 

Condensers slandardized. 

P r ~ m a r y  and Secondary B ~ t t e r i e s  Te.;te(l. 
Efficiency of D y ~ i a m o s  and Motors Derer- 

mined. 

Insulation of Cables and IVires Tested.  

Etc., Etc .  

Circulars describing RIetliods Usetl, P r~ces ,  
Etc.. sent on  Applicntinn. 

Address as  above. 

34 PARK ROW, NEW YORK CITY. I 
A Gleaner in  the By-ways of Literature, Results of Gleaning 

found in  Catalogues issued from time to time. 

CATALOGUE NO. 27 N O W  READY. 

ACK NUXIBERS and complete 4et9 of leading Mag- B azlnes. h'ntes low. khl. XlAG. E X C H A N G E ,  
Schoharie, N.Y. 

H. WILLIAMS,  
Dealer in Old Magazines, Reviews, &c. Scientific 
periodicals a specialty. 3q Macdougal St., N.Y. 

Room 46. N e t m  1"ork. 
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The Mutual Life Insurance Cornuanv 

I J 

O F  NEW YORK. 

R I C H A R D  A. McCURDV, P R E S I D E N T .  

ITHE CHEQUE BANK 

LIMITED. 

ESTAULISI~EDI N  LONUON,1873. 

CHIEF OFFICE, 4 Waterloo Place, Pall 
Mall, London, ASSETS - - - $126,082,15356 

T R U S T E E S :  
T h e  Larges t  and best Life Insurance Companjr in the World. T h e  R i g h t  H o n o r a b l e  J O H N  B R I G H T ,  M.P .  

T h e  New Business of the Mutual  Life Insurance Company in 1888 
T h e  R i g h t  H o n o r a b l e  E A R L  B E A U C H A M P .  

Exceeded $~og,ooo,aoo. 

I t s  Business shows the Greatest  Comparative Gain made by 
any Company during the pas t  year including 

A gain in assets o f .  . . . . . . . . . . . . . . . . . . . . . . . . . . ...8 7,275,30 I 68 

A gain in  income o f . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  3,096,010 06 

A gain in new premiums of . . . . . . . . . . . . . . . . . . . . .  2,333,406 00 


A gain in s u r l ~ l u so f .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  r,645,Cz2 I r 

A gain in new h ~ i s i n e s so f . .  . . . . . . . . . . . . . . . . . . . .33,756,792 S j  

A gain of rislrs in force. .  . . . . . . . . . . . . . . . . . . . . . . .54,496,251 85 


The Mutual Life Insurance Company 

H a s  Paid to  Policy-holders since Organization $272,681,839 82. 

B a n k e r s  : B a n k  of E n g l a n d .  

The Capital of the Bank and its Guarantee l3'und of 59% 
1s invested in Goveru~nent Securities. 

The  Rank does not discount Notes or Rills, nor specu- 
late, but loaus its Deposits against Governr,ent Securi-
ties, thus making the Cheque B:mk Cheques EQUAL T O  
CASH-as Bank of Eugland Notes are. 

The Cheque Batik issues Cheques singly or in books 
from ONE: P O U N D  upwards, for the uie of Travelers, 
and for othels remitting money to Europe, available ln 
every town in England. Scotland, Ireland and Wales. 
111 every town of Europe, aud all other px t ;  of the world. 

Cheque Bank Cheques are accepted as Cash by all 
the Bri i~sh Government Offices. 

VISITORS 'TO T H E  PARIS K X H I B I T I O N  thls 
iummer can get the Cheque Bank Cheques cashed a t  50 
Banking Iiouses in I'ans. 

'l'r.%velers and others holding Cheque Bauk Cheques 
crrn have their mail matter addressed to them, care of the 
Ci~eque Bank, I.ondon, who will take chargeof the same 
and for\raid to any address. 

Icoi. Iiand-Rook containing List of upwards of 2000 
of tlir principal B,inkinq Houses throughout the World 
who,Cash the Clieque 13mlk Chrqoes, and for all info,-
mation, apply to the AGENCY, 

C H E Q U E  EANIC, Llalliteil, 
UNITICURANI^ BUIL.UINCI, 

2 $Val1 St., Nerv York. 
E.J. lVlIatl~ervsLQ Co., d g e ~ ~ t u .  

R E F E R E N C E S  BY P E R M I S S I O N  : 
JNO.  W. MACICAY. Esi2 ,President Commercial Cal~le 

Compaiiy, Nackay-Bennett Cables, New York. 

It. 0. F R E N C H ,  RSQ., Presidei~t R.lanhattan ?'rust Co , 
Ncw York. a ~ t d  others. 

UNEQALLEY I N  I Tone. Tcueb, Worlmaoshi~and Dorabilib. 
' 	 WTIJ.IARI I C N A R ~  GO.  

NEW YORK : No. 112 Fif th Av,, above 16th  St, 
BALTIMORE : Nos, 22 anti 24 E, Baltimore St. 
WASHINGTON! No, 817 Market Space, Penn, Av., near 9 th  S t  
-- . 	 - - -

I 	W H Y  YOU SmOULDUSE 

0s= c a d  L%wer011WITE 

WYPQPHOSPHITES.-

6s ased amd endorsed by Ph@-
ciaws 6ecaase i t  i s  $16.0Best. 

It !is Palatable as Nilk. 

M is three times as effiosrcious as plain 


-

SPRING STYLES 

DRESS FAIBIiICS. 

Plain ant1 Hair-I.ine Batiste Cloths, 

Printed Laines, Fancy Mohairs, 
Cl~eviots, Tweeds, 


for Stearner and Travelling Dress. 


Checked and Striped Suitings, 
Broche and Embroidered Robes, 

Cashmeres dlEcosse, Henrietta Cloths, 
IN NEW COLORINGS. 

F O R  S T R E E T  AND E V E N I N G  W E A R  

I M P R O V I N G  

a n d  fac i l i t a t ing  t h e  a c q u i r e m e n t  of k n o w l e d g e  b y  
lec tures  a n d  cor respondence .  Classes  fo rming .  
" M E M O R Y  a n d  i t s  Doctors,"  f r o m  S i m o n i d e s  t o  
"Loise t te  m a ~ l e d  for  ro  cen ts .  

DR. PICK, 24 U n i o n  S q u a r e .  N.Y.  City.  

And i t  Detection. With photomicrographic plnte? and 
a bibliographical appendix. By J.  P .  Battershall. 328 

pages, 8vo, cloth. I'rice, $3.50, Circulars and Catalogues 
on application. E. & F. N. SPON, 

-- 12 Cortlandt St., New York. 

P A T E N T S .~- - -

During April a n d  nlay m y  fees due only on allowance 
i t  desired. V171'ite 

\T&f, H. BABCOCK. 
513 Sevent l~  St. Wanhiilgton, D.U.. P. 0.Eox 220. 

~ o r m e r hExaminer i n  IJatent ONlce. 
T I I I R T E E N  Y E A I L S '  I ' R A C T I C E .  

A SEASONABLE FABRIC, 

This refers to a Wash Silk, oae that 
can be maallecl without the least 
illjury to the fabric, eitlier ill ap- 
penranee or color. 

The laclr of just s ~ ~ c l t  a illaterial 
has long been felt, and its iibtro- 
cluctioil will nnclonbtedly be re-
ccivccl with satisfiction. 

Was11 L illis are light i l l  texture, 
tahtefial i l l  clc~igil ancl coloring, 
anel very dnrali~le, being tlllr~s erni- 
nentlj~ adapted for S p r i ~ ~ gand 
St~lrlliler Wear. 

We are show iug exclusive styles. 

BROADWAY AND ELEVENTH STREET, 
N E W  YOKIC. 

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

C I G A R E T T E S .  
Uns~irpassed in quality. 

l i e d  by people of refined taste. 
J-Iighest award a t  lirussels, 1888. 

The  finest smoking mixtures are of 
our manufacture. 

Fifieen Filst Prize 9ledals. 
Whl. S. KTMBA 1.L & CO 

Roiherter. k . ~ .  Cod Liver Oil. 
1%	is far superior to  all other so-called 

Emulsions, 
ILt is a perfect Emulsion, does not sepaa 

rate or change, 
It is wonderful as a flexh producer, 
It is the best remedy for Consumption, 

$orofuln, Bronchitis, Wasting Dis-
eases, Chronic Coughs and Colds, -


Sold by at2 Druggists. 
SCOTT & BOWNE, Cherniate, H.Y, 

H. A. DREW,

Commercial Printer, 

5 Clinton Place, near Broadway,
New York, 

~..- . 

W e c l d i ~ i cOrders. Souveni r s .  I n v i t a t i n n s .  Or--
ders of L)ance,  etc., etc., d o n e  i n  t h e  l a tes t  atiti 
m o s t  e l a b o r a t e  styles,  a t  r easonable  prices.  

All Favors pronlptly attellilea to. 


