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southern hemisphere to cool the ocean waters and still further 
lower the temperature of the Gulf Stream, and also the tropical 
currents of the oceans, including the great Japanese current, the ice 
period of both hemispheres would be brought about during the 
same era. For it is well known to those who have studied the 
subject that the Gulf Stream de~ives a large portion of its heat 
from the south Atlantic; which would not be the case should the 
waters of the southern hemisphere be chilled by ice. For it ap- 
pears that all of the south Atlantic islands during frigid times were 
burdened with glaciers. Even the island of St. Helena, situated 
in the tropical zone, has the appearance of having been heavily 
iced during some remote period. Its steep ravines, which deepen 
as they approach the sea, recall to the southern voyager the ice- 
worn islands of the higher latitudes. Thus when the temperate 
regions of both hemispheres were heavily iced the temperature of 
the tropical seas must have been comparatively low, especially on 
the eastern sides of the oceans which are swept by the polar cur- 
rrmts. Moreover, the sea was nluch salter than now, on account 
of a large portion of its maters being absorbed by glaciers. Fur-
thermore, whenever the arctic channels are filled with glaciers the 
inde~endent circulation of the arctic waters must cease; conse-
quently the Gulf Stream, meeting with less opposing polar cur- 
rents on its sweep northward, woulK thus be able to galn a much 
higher latitude than now. Although its waters at  first would be 
colder than they are to-day; still their superior saltness would add 
to then ability for dissolving ice wherever they were able to flow. 
But it appears that the Gulf Stream and other tropical currents of 
the northern oceans would not be able to subdue the cold accu- 
mulated in northern ice sheets without the assistance of a com- 
paratirely warm ocean in the southern hemisphere. The southern 
seas being so much superior and so widely connected with the 
northern, the tropical currents of the latter seas would require 
the assistance of the southern oceans to subdue the cold of a 
nortl~ern ice period, in the same degree that it required their co- 
operation to bring about the frigid period. The arctic straits, 
which now facilitate the independent circulation of cold Arctic 
waters, would, when filled with glaciers, be slow to thaw out, even 
with the increasing warmth of the arctic regions, on account of 
being situated to the windward of the gulf currents. There-
fore, the glaciers that filled their deep channels would be the last 
great body of ice to melt in the northern regions; and for this 
reason it is probable that there are fragments of the old ice of the 
last frigid period still unmelted and now form a portion of the 
lower shores of the arctic straits. This conclusion is in har- 
mony with reports from Point Barrow which inform us that a 
stratum of pure ice is found beneath the scanty soil. The low 
temperature of the waters of the tlopical oceans during the per- 
fection of a frigid period must have been very destructive to 
oceanic life; while suc11 as survived probably found refuge in 
neally landlocked equatorial seas, where the waters were largely 
excluded from the colder ocean, and also freshened by such rirers 
as emptied into them. Meanwhile, the low temperature of the 
ocean must have chilled the atmosphere over the land to such a 
degree as to have caused the destruction of many species of ani- 
mals. C. A. M. TABER. 

Lake Como, Florida, Feb. 5. 

Electricity in Agriculture. 

THE abstract under the above title in Science for Jan. 15, 1892, 
which I have only just found time to read, proves very interest- 
ing to me, and I do not wish in any way to have it inferred that 
I disbelieve in the influence of electricity, a t  least indirectly, upon 
the growth of plants; but it does not seem out of place to call at- 
tention to the fact that the comparative rarity of mildew on plants 
grown above electricity-bearing copper wires in moist soil may be 
due to the action of the comer salts formed in killing the mildew 

L & -
rather than to electrical action. 

The roots of the lettuce in the experiment mentioned at  "Gar-
den A "  (Science, p. 36) are stated to have "grown about the 
wires, as if there they found the greatest amount of nourishment," 
etc. This would also be the result from the roots seeking the en- 
vironment best suited for growth, if the mildew could not thrive 

about the wires on account of the tlace of copper salts which the 
soil contained. 

The use of sprays containing copper salts, in  the form of Bor- 
deaux mixture or similar compounds, as a preventive of mildew 
of grape-vines and other plants is well known, and the control 
plot, "Garden B," should have been provided with copper wires, 
exactly as mas "Garden A," to make the results of the experi- 
ment conclusive. As I have not seen the original article in the 
Bulletin of the Hatch Experiment Station, from which the abstract 
in Science was taken, it may be the fact that this action of the 
copper salts upon mildew has been discussed there. 

GEORGE DIMMOCK. 
Canobie Lake, N.H., Feb. 15. 

AMONG THE PUBLISHERS. 

E. & F. N. SPON&T CO. announce "Roll Turning for Sections 
in Steel and Iron," by Adam Spencer. Thesubject of roll-turning 
is treated from a purely practical point, and for practical men. 
The drawings are the result of experience, and their value consists 
in the fact that they are working drawings, that is, drawings of 
rolls which have passed through the ordeal of actual work. Tho 
arrangement of the work is as follows: First, drawing of rnodern 
blooming for steel slab?, followed by a pair of billet rolls, tthen 
various sections showing the related grooves in cogging, roughing, 
and finishing rolls, with the position and character of collars re- 
quired. '' A Text-Book of the Science of Brewing," by Edward 
Ralph hforitz and George Harris Morris. The following extract 
from the introduction will show its character: "The object of 
this work is to provide in a convenient and accessible form such 
knowledge of the processes of brewing and of the materials em- 
ployed in that industry as is a t  our disposal ; and -so far as we 
are able- to connect such knowledge with the practice of brew- 
ing. We therefore intend it as a text-hook in which may be found 
the results of scientific research together with the practical con- 
clusions which we consider justly deducible from them. We do 
not pretend that a perusal of our work w ~ l l  enable a novice to 
brew beer; neither will a study of it convert a purely practical 
man into a chemist. I t  is meant, however, to lead the brewer to 
a better understanding of what we may term the physiology and 
pathology of brewing, and, by so doing, put a t  his disposal a means 
for more efficient control over his operations." "Manual of In- 
struction in Hard Soldering," by Harvey Rowell. "The Mechani- 
cal and Other Properties of Iron and Steel in Connection with 
Their Chemical Composition," by A. Vosmaer, engineer. The author 
has gathered together the widely scattered information on this 
important subject, and gives in brief outline the actual knowledge 
of the intimate connection that exists between the properties of 
steel and iron and their chemical composition. The elements -
carbon, manganese, silicon, phosphorus, sulphur, copper, chro- 
mium, titanium, tungsten, aluminiurn, nickel, cobalt, arsenic, anti- 
mony, zinc, lead, tin, silver, molybdenum, vanadium, potassium, 
sodium, barium, strontium, calcium, and magnesium -have 
been considered separately and in the following manner: First, as 
to the metallurgical behavior of the elements in question; next, 
to deal with their influence on pig iron, cast iron, wrought iron, 
and steel; lastly, the special uses made of them, and their occur- 
rence in manufactured objects. The gases, intermolecular, reac-
tion, and mixed, have been carefully considered, and analyses 
given of foundry, bessemer, basic, and forge pig-irons, spiegel- 
irons, ferromanganese, ferrosilicons, ferrochromes, ferrotungsten, 
ferroaluminium, cast-irons, weld irons. Steel -- railway material, 
structural steel, ordnance material, miscellaneous. With a dia- 
gram of silicon in cast iron, and of disappearance of carbon. 
Also a new edition of "A Practical Treatise upon Warming Build- 
ings by Hot Water." 

-Morris Phillips of the Home Jou?*nal goes abroad every sum- 
mer for recreation and business. He has kept up that habit for 
nearly twenty years, besides travelling widely over this country, 
and as a result of his experiences he has just compiled a note-
book of practical hints for tourists entitled " Abroad and at  
Home," in which he gives incidents of his travels, as well as a 
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mmplete s t a t i s t i c a l  and d e t a i l e d  account of  the cost of t r i p s  in tronomy, a n d  who desire to c o u p l e  with i n f o r m z t i o n  gained b y  

Europe a n d  A m e r i c a .  It promises to be a v a l u a b l e  g u i d e - b o o k  r e a d ~ n ga p r a c t i c a l  k n o w l e d g e  f rom experience and o b s e r v a t i o n .  

f o r  A m e r i c a n s .  The new publication is d e s i g n e d  t o  aid in the o b s e r v a t i o n  of t h e  

- H e n r y  H o l t  cE. Co. w i l l  add i m m e d i a t e l y  to Sneath's series o f  planets a n d  t h e  c o n s t e l l a t i o n s  e v e r y  h o u r  w h e n  they are  v i s i b l e  

modern P h i l o s o p h e r s ,  v o l u n ~ e sextracted from Reid by Dr. Sneath d u r i n g  the yrar 1892. The hand b o o k  w i l l  not o n l y  p r o v e  i n t e l -

o f  Yale U n i v e r s i t y ;  f r o m  Spinoza, hy P r o f e s s o r  Fullerton of  the esting to the ' . a r l l a t e n r "  astronomer, but also to those who a r e  

U n i v e r s i t y  o f  P e n n s y l v a n i a ;  f r o m  Kant by P r o f e s s o r  Watson of w o r k i n g  w i t h  i n i t r u m e n t s  i n  observatories. It c o n t a i n s  calendar* 

Queen's College, C a n a d a ;  a n d  f r o m  D e s c a r t e s ,  by P i o f e s s o r  Torrey o f  t h e  e c l i p s e s  o f  the s u n  a n d  moon. o f  the p e r i o d s  of  the i n f e r l o r  

of the  U n i v e r s i t y  of  V e r m o n t .  T h e y  c o n t e m p l a t e  a d d i n g ,  in the planets as m o r n i n g  a n d  e v e n i n g  stars, and of t h e  periods o f  tCle 
near f u t u r e ,  v o l u m e s  trom B e r k e l e y ,  Hume, and H e g e l .  greatest b r i l l i a n c y  and elongation o f  the p l a n e t s ,  a selection o f  the 

most important o c c u l t a t i o n s  of  s t a r s ,  c a l e n d a r s  of l l r e  p o s i t i o n s  of 
-" The B a s i s  of  the Demand for the Public R e g u l a t i o n  o f  t l i e  sun, m o o n ,  a n d  p l a n e l s  for each day of e a c h  month, brief ac-

I n d u s t r i e s  " is the t i t l e  o f  a m o n o g r a p h  b y  the Hon. W. D Dab- counts o f  the op~ositionof M a r s ,  of the e v i d e n c e  o f  V e n u s '  rota-
n e y ,  which has r e c e n t l y  been p u b l i s h e d  by the American Acad- tion, tables s h o w i n g  t h e  m o t i o n s  and p o s i t i o n s  of J u p i t e r ' s  satel-
emy  of P o l i t i c a l  and S o c i a l  S c i e n c e .  There h a v e  been n u m b e r s  l i t e s ,  t h e  names and p o s i t i o n s  o f  c o l o r e d  stars a n d  d o u b l e  s t a r s .  
o f  p l a n s  s u g g e s t e d  to r e m e d y  t h e s e  e v i l s ,  the most n o t a b l e  of t a b l e s  o f  the v a r i a b l e  stars o f  long periods and ot s h o r t  p e r i o d s ,  
which is ,  p r o b a b l y ,  s o c i a l i s m .  Mr. Dabney t h i n k s  that this p l a n  a c c o u n t s  of  the z o d i a c a l  l i g h t  and t h e  p r i n c i p a l  m e t e o r i c  showers 
w i l l  not be a d o p t e d ,  but that g o v e r n m e n t  r e g u l a t i o n  of  p r i v a t e  of the year, t o g e t h e r  with a great deal of  valuable i n f o r m a t i o n  
business w i l l  be t r i e d  as r e m e d y  f o r  the e x i s t i n g  e v i l s  of  p r i v a t e  concerning the s a t e l l i t e s ,  t h e  distances of planets and s t a r s ,  t h e  
m o n o p o l i e s .  lengths of the years o f  the p l a n e t s  and the weightsand d i r n e n s i o n s  

-The D e p a r t m e n t  of  Astronomy of  the B r o o k l y n  Institute of  o f  t h e  members o f  the s o l a r  system. A calendar for the sedsonf ,  

Arts and Sciences has just i s s u e d  a " H a n d - b o o k  of  A s t ' r o n o m y  and the church c a l e n d a r  are c o n v e n i e n t  a d d i t i o n s .  C o p i e s  of  t h e  

f o r  1892." The p u b l i c a t i o n  is in a new f i e l d ,  and is one that will h a n d - b o o k  nlay be p u r c h a a e d v b y  members of the i n s t i t u t e ,  or by 
command general inkrest and constant use by a v e r y  l a r g e  n u m - others interested in astronomy, at t w e n t y  cents per c o p y ,  includ-
ber of people who hare c o n j i d e r a b l e  general knowledge o f  as- ing postage. 

( ' A L E N D A R  OF S O ( > I E T I E S .  I W a nis. I Exchanges. 
[ F r e e o f c h a r g e  t o  a l l ,  if o fsa t i s fac tory  charac ter ,  

P h i l o s o p h i c a l  S o c i e t y ,  W a s h i n g t o n .  
Any person seekingaposition for whiclr he is quali- Address N. D. C. Hodges, 874 Broadway. New York.1 

fiedby hisscientific attainnrents, or anyperson seeking Feb. 13. -Gardiner  G. H u b b a r d ,  The His- some one io fill a josition of tAzs character, be i t  that 
tory o f  the Education o f  the  Deaf; A. W. of a teacher o f scienfe, chenrist, drau&-htsllian, or what Tm exchange ; Experiment Station bulletins a n d  

not, nray have fAe Want '  iltserted under this head reports f o r  hulletius and  reports not  in m y  file. I 
G r e e l y ,  Some P e c u l i a r i t i e s  in the R a i n f a l l  F R E E  O F  COST^ i f  he satisfies the publisher of the suit- will send l ist  of what  I have  for  exchange. P. H. 

of Texas. able character of his ajplication. Anyperson seeking ROLFS, Lake City, Florida. 
inforlr~ation on any scientific guestion, the address of' 
any scientz&c wzan, or who caa in any w a y  use this coi- Finished swecimens of all colors of Vermont marble for Society o f  N a t u r a l  History, Boston. unzn for  a purpose consonant wi th  the nature of the fine fossils dr cryitals Will be given only for valuable 
pajer, is cordially invtted to do so. specimens because of the cost of polish~ng. GEO. W.Feb. 17.- George L Goodale, I l l u s t r a t i o n s  PERKY, State Geologist, Rutland, Vt. 

A
of Vegetation in C e y l o n .  

For exchange.-Three copies of " American StatePROFESSORSHIP i n  Chemistry is  wanted b y  
one who h a s  had  five years '  experience in t h a t  Papers Bearing on Sunday Legislation " 1891, $2 50 new

capacity. Would prefer t o  give instruction b y  and unused, for "The Sabbath," by darmon ~ i n ' ~ s d u r ~ ,  
P u b l i c a t i o n s  received at E d i t o r ' s  Off ice .  lectures a n d  esperiments ra ther  t h a n  b y  text-book 1840. "The Sabbath," by A. A. Phelps ,842 " History


' methods. Would like 8, position in a college or  uni-  of the tpstitution of the Sabbat! ~ a ; ,  1t: Uses and 

versity where there  i s  a good s tudent ' s  laboratory.  Abuses by W. L. Fisher 1859 Humorous Phases of 

BOWSER, EDWARD A. Elements of Plane and  Solid Special points of strength claimed are:  (1) Thorough the ~ s ( v ,  ' by Irving ~ r o d n e  h o t h e r  works amounting 
Geometrv. 2d ed. Boston. D. C. Heath  & Co. control  of a class a n d  good order  during lectures to value of books exchanged, bn the question of govern- 
l ao  393 p. $1.85. a n d  recitations. (2) Accuracy in experimenting mental legislationin reference to religion, personal liberty 

BROCKWAY, FRED J Essentials of Medical Physics. with chemicals s o d  skill i n  t h e  manipulation of etc. If preferred. I will sell "American State papers," 
Phila., W. B. Saunders. 13". 310 p $1 ne t .  chemical apparatus.  T h e  permission of several  dis-  and buy other books on the subject. WILLIAM AD- 

H A R ~ ~ R D  tinguished educators  h a s  been given t o  re fer  t o  DISON BLAKELY, Chicago, 111. COLLEGE Annual Reports of t h e  Presi-  
d e n t  a n d  Treasurer,  1890-91. Cambridge, T h e  them if required. Would not care  t o  accept a po- 

University. EO, paper. 294 p. sition paying less t h a n  $1,500. Address B. E , care  


of Science, 874 Broadway, New York. Wanted in exchange for the following works, any
HEMPEL, WALTHER. Methods of Gas Analrsis.  standard,$orks on Surgery and o:,Di.eases of Children: 

Trans.  from t h e  German by L. N.Dennis. New Wilson s American Ornithology 3 vols .Coues' ''Bir$ 
York. IMacmillan & Co. 12O. 401 a. 961 90. DDRESS WANTED.-Will some one please send of the Northwest,:' and '& Birds df the ~o'iorado Valley A t h e  address  of t h e  Seoretary of the  American z vols.; Minot's Land and Game Birds of New ~ n i -  

Philological Society. Also t h a t  of Herber t  Spencer. land," Samuels' " Our Northern and Eastern Birds;" all 
"ADDISOK," Room 84, 164 Madison St., Chicago, Ill. the keports on the Birds of the Paclfic R. R. Surve 

bound in 2 vols., morocco. and a complete set of tz: 

ligious T r a c t  Society. 12O, B88p. $1.40. DDRESSES of Old Book Dealers wanted.-Wish- 
Reports of the Arkansas ~;ological Survey. Please give 
editions and dates in correspond~ng. R. ELLSWORTH

MUSEUMOF FINE ARTS. Catalogue of t h e  Pr in t  De A .ing t o  obtain a number  of old hooks o u t  of print, CALL, High School, Des Moines, Iowa. 
partment.  Boston, T h e  MLseum. lgO, paper. I very m u c h  deslre t h e  addresses  o r  catalogues of 
Y8 p. ra re  second-hand book dealers. 1f.there i s  a direc- Wanted to buy or exchange a copy of Holbrook'sSCOTT.W. T h e  Lady of t h e  Lake. Ed. b y  William tory  o r  list of such  dealers I should llke t o  obtain North American Herpetology, by ,John Edwards. 5 vols. J. Rolfe. Boston, Houghton, Mifflin & Co. 16O, possessiou of one. W. A. KLAKELY, Chicago, Ill. 
paper.  273 p. 30 cents. Philadelphia, 184%. G. BAUR, Clark University, 

SCRIBNER'S MAGAZINE. Index  t o  Vols. I-X. New Worcester, hlass. 
York, Charles Scribner's Sons. E0. 80 p. ANTED.-Books on t h e  Magic Lantern  Will 

THURSTON,ROBERT H. A Manual of t h e  Steam E n  For sale or exchanne. LeConte. "Geolorv: " 011ain.W exchange. " H o w  t h e  F a r m  Pays," by  qozier 
- ,

gine. P a r t  11. Design, Construction and  Opera- a n d  Henderson;  "Culture of Fay,m Crops. b y  "~natomy," 2 vols ; Foster L'~hysiolog$,"xig.eazion: 
t ion.  New York. J o h n  Wilev & Sons. EO. 957 D. S t e w a r t  "American Agriculturist 1800 a n d  1801. Shepard:, Appleton ~ l l i o t ;  and Stern, '' Chemistry .'' 

WHITE, CHARLES E. '  Number cessons.  Boston, D. I. S L E E ~ T K I N S O N ,  43 Wallace st.', Orange, N J. Jordan, Manual 4~erteb:.,tes;" Internati~nal~ciefn-
C. H e a t h  & Co. 12O. 201 p .  45 cents.  tists' Directory." Vol. I. Journal o f Morphology. Bal-

four, '' Embr;ology," 2 vols.; Leidy ~hizopods.''ANTED.-(I) A white m a n  versed i n  wood and Science. 18 vols.. unbound. C. T .  P ~ C C L I N T O C ~ .w .Iron working, able t o  work from specifications Ky. 

' L  

a n d  plans, suited for  a n  ins t ruc tor  of boys; his bus- ~ e x i n ~ t b n ,Business Dejavtment. 
iness t o  have charge of shops of sclmol, outl ine and  
direct  t h e  work for  foremen a n d  s tudents ;  salary t o  To exchange Wright's " Ice Age in North America " 
b4 $1,000 per  annum (nine months). (2) A man and Le Conte's "Elements of Geology" (Copyr~ght 1882)

I n t e n d i n g  i n v e s t o r s  a n d  o t h e r s  interested (black wreferred) t o  teach  the  co!ored, iron working for "Darwinism," by A R.Wallace. "Origln of Sqecies," 
in real e s t a t e  m a t t e r s  i n  the rapidly d e v e l - a n d  foigln , subordinate t o  t h e  preceding; salary; by Darwin, "D.escent of Man," by Darwin Man's 
oping S t a t e  of W a s h i n g t o n  are i n v i t e d  t o  96720. (8, 1m a n  (white) comnetent t o  take  classes Place In Nature, Huxley, '<Mental ~ v o l u t i o h  in Anl- 

give a c a r e f u l  reading of t h e  a d v e r t i s e m e n t  i n  engineering (a'ssistaht's pbsition), b u t  with t h e  mals," by Romanes, "Pre-Adam~tes," by Winchell. NO. 

of t h e  W a s h i n g t o n  Fire C l a y  C o m p a n y  011 
ability t o  perform any of t h e  work required i n  any  books wanted except latest ed~tions, and books in good 
of t h e  ordinary engineering courses of o u r  universi- condition. C. S. Brown, Jr., Vanderbilt University, 

f i r s t  p a g e  of this n u m b e r .  M r .  C. C o o p e r  t ies;  salary from $1,000 t o  $1,5UO. A .  H. BEALS, Nashville, Tenn. 
C l a r k , V i c e - P r e s i d e n t ,  will s h o w  p h o t o g r a p h s  I illilledgeville, Ga. -

For Sale or Exchange for books a complete prlvate a n d  b l u e  p r i n t s  of  the p r o p e r t y  a d v e r t i s e d .  
chemical laboratory outfit. Includes large Becker bal- The writer is p e r s o n a l l y  acquainted with all B O O K S :  N o w  to Exchange tllelli for ance (2009 to I -~omq ),, platinum dishes and crucibles, 

the officers and m a n y  of the s t o c k h o l d e r s  of others. Send a postal  t o  t h e  SCIENCE exchange agate motors, glass-blowmg apparatus, etc. For sale 111 

this company and c a n  v o u c h  f o r  the entire column (insertion free), s ta t ing  briefly what  you part or whole. Also complete file of SilZit~ran's~ozcrnnl, 
1862-1885 (62-71 bound); Smithsonian Reports, 1854-1883; r e l i a b i l i t y  and t r u t h f u l n e s s  of any state- w a n t  t o  exchange. SCIENCE, 874 Broadway, New U ,S .  Coast Survey 1854-1869. Full particulars to en- 

ments t h e y  may make. York. qulrers. F. GARDINER,  JR.,  Pomfret, Conn. 
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-The Chautauquan for March presents the following among neer of the Edge 3Ioor Brldge Works, Wllmington, Del., and by 

other articles: Growth and Distribution of Population in the F. E. Turneaure, instrnctor in civil engineering in Washington 
United States, by General Francis A. Walker; Physical Culture, Universitv. It will describe in great detail the most modern and 
II., by J. M. Buckley ; National Agencies for Scientific Research, approved style6 of structures and neth hods of analysiq, giving only 
V., by Major J. W. Powell; Ocezin Perils, by Felix L. Oswald, a historical review of obsolete forms of tt us;es an3 abandoned 
M.D ; The Ownership of Literary Property, by George Haven analytical methods. It will treat not only of bridges: and roofs 
Putnam; Lyceum Attractions of To-day, by W. H. Stenger; The but also of trestles, viaducts, stand-plpes, elevated tanks, and steel 
National Library and its L~brarian, by Fannie C. W. Barbour; sk~letonsfor high buildin+. I t  will be adapted to eerre both as 
Words to the Deaf, by Katherine Armstrong; What Women Owe a text-book in the higher engineering scho~ls  and as a hand-book 
to Inventions, by Margaret N. Wishard. for the designing engineer. 

-John Wiley & Sons have in preparation a work on timber -Houghton, Mifflin, & Co. have just ready ' Mark Hoplrins," 
and metallic structures entitled " Theory and Practice in the De- illustrious as president of Williams College for thirty-six years, 
signing of Modern Framed Structures." This book is written and as president of the American Board of Commissioners for 
jointly by Professor J. B. Johnson, author of '' Theory and Prac- Foreign Missions for thirty years, by Professor Franklin Carter, 
tice of Surveying," and professor of civil engineering in Washing- present isresiclent of Williams College; also a new work, by Dr. 
ton University, St. Louis, by Mr. C. W. Bryan, designing engi- Joaiah Royce, entitled ' ' The Spirit of Modern Philosophy." 
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PROPRIETARY. I SCIENCE-

A D V E R T I S I N G  R A T E S .  ESTERBROOK'S 
Established January,  1892. STEEL PENS. 

I N S I D E  PAGES.  OE SUPERIOR AND STANDARD QUALITY. 
Per  line, agate  measure, 14 lines to an  inch 15c. 
" column, " 140 lines, - $20.00 Leading Nos,: 048,14,130, 135, 239, 339 
" page, three columns, 420 lines, - 50.00 Fov Sale b ~ fa l l  Stat ioners .  

- -. T H E  ESTERBROOK STEEL PEN GO.,I L A S T  O U T S I D E  P A G E  Works: Oamden, N. J. 26 J o e n  St., New York. 

M A T T E R .Horsf f l rd ' s  Ablfl 1P ~ f l s ~ ~ ~ t e ~p e r  line, agate  measure, 14 lines to an inch, 20.. 

A most excellent and apree- 1 
column. " IAO lines. - 9~aq.00---" 

" page, three  columns,-&dl&;, - 60.00 

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

tonic and appetizer' Double-column space a t  top next Contents, $go.oo 
nourishes and invigorates Triple-column space, below Contents, - 50.00 

--

tired brain and body, imparts re- SCALE OF DISCOUNTS. 
10 percent.  on 4 times, I month, oronamount$xoo 

newed energy and vitality, and I5 " ,. I3a :: 2 I $  - zoo 
PATENTS

1 L  
" 300 For INVENTORS. 40-page BOOK FREE. Address 

, ,  'I 400 W. T.Fitzperald, Attornev a t  Law.Washinzton. D.C.enlivens the functions. ; 1 li, 6oo 

D ~ .  ~ B~~~~~~~~cedarville1N,~ J , ,  2 0  per cent.  advance for preferred positions. MINERALOGY.E ~ ~ M 
Nothing inserted for less t han  $1.00 a time. cays: Reading Mat ter  Notices, under t ha t  caption, 

I I have used it  for several years, not only 3oc. a count line, set in nonpareil. Course of Mineralogy for Young People. 
in my practice, but in my own individual copy  should be in office not later t han  Wednes-  Conducted by correspondence; minerals and books 

day of t h e  week of issue. furnished.case, and consider it  under all circumstances Collection and book, "First  Grade," one dollar; 
oric of the best nerve tonics that we possess. Henry F.Taylor,  postage, 25 cents. Send for  circulars t o  

GUSTAVE GUTTENBERG For mental exhaustion or overwork it  gives 47 Lafayette Place, New York. Central High School, ~ i t t s b u r ~ h :  Pa. 

renewed strength and vigor to the entire GEM 0PALS Cut ready for setting. ~ a v i n ~ p n r -  
systc>ma7' BOOKS, ETC. a chased a large lot a t  the Mexican lo- 

cality we are offering them a t  about one-flfth jewelen' 
D~scriptive pamphlet free. price;; $1 $1.50 $2 $3 This is a rare opportunity to 

secure a flio kmv6ry )che'ap lOO pp IIineral Oatalo POPULAR MANUAL OF VISIBLE SPEECH AND lbc.. incloth 2%. Supplement Zc. I3~d.i.ENGLISH & 8: 
Rumford Chemical Works, Providence, R, I .  VOCAL PHYSIOLOGY, Mineralogists, 153 and 735 Broadway, New York City, 
- For use in Colleges and Normal Schools. Price 50 cents 20 GERISTONES FREE as a premium 

Sent free by post by with THE GREAT DIVIDE. Seware of Substitutes and Imitations. N. D. C. HODGES, N. Y .  These Gemstones are  cut andpolished ready for 
-- jewelry mounting, and are  given free t o  each new 

0AUTI0N.-Be sitre the word "Hors- subscriber sending $1,price of yearly subscription. 
ACK NUMBERS and complete sets of leading RIag- ford,s*, is on the label. Ai l  otllevs are azlnes. Rnfes Lw A M .  MAG.  EXCHANGE. Address THE GRlEAT DIVIDE, 

spurions. Never sold in bulk. Schoha~ieN V 16 16 Arapahoe St., Denver, Cole. 

DO YOU INTEND TO BUILD ? 
If you intend t o  build, i t  will be a mistake not t o  send for  ((SENSIRLE LOFV-OOS'P 

HOUSES 33 now arranged in three volumes. In  them you wlll finB perspective views 
floor plansf descriptions, and estimates of cost for  106 tasteful new desi-sas fo; 
hous&. They also give prices for complete Working Plans ~ e t a ) i l s  and ~peciRcations, 
which enable you to  build witl~oiit delay8 mistakes or &uari4eis with your build- 
er, and which ally one can understand). Vol. I. contains 35 copyrighted designs of 
houses, costin between $500 and 81800. Vol. 11, contains 35 copyri hted designs SlMO to 
$3000. Vol. I&. contains 35 copyrighted designs, $3000 to $9000. %rice, by rnaii, $ 1  .OO 
each 01.$3 00 for the set 

' ( ~ O L O ~ I A LHOUSE^,,, a volume showing Perspectives and Floor Plans of 
houses arranged in the inimitable style of the Colonial Architecture, and having all modern 
arrangements for  comfort. Price, $2.00. 

6' PICTURESQUE HOUSES FOR FOREST AND SHORE ,,:-This show 
Perspectives and Floor Plans of new designs for  Summer Cottages, which are  romantic 
convenient, and cheap. Price $1.00, by mail. 

1.D, 6, LODGES, 874 Broadgay, Ney York 


