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LOW-YKICED BOOKS. 
ANYof he i o l l o w i n g  Ic~rv-pricecl b o o k s  wil l  be 

mallet1 p o s t p a i d  OI I  r t c e i p t  of p r i ce .  

S C I E N C E  BOOK AGENCY, 

SCIENCE. 
S E C O N D  EDITION.  

NATURALISTIC PHOTOGRAPHY 
F O R  S T E ' D E N T S  O F  THE A R T .  

313 p a g e s  Rz'o., cloth, $2.00, p o s t a g e  p r e p a i d  
" T h i s  book con ta ins  a g r e a t e r  a m o u n t  of in f0 rm.a  

t i o n  on t h e  a r t i s t i c  e l e m e n t s  t o  b e  cons ide red  l n  
pho tography  t h a n  a n y  t h a t  w e  know of."--ScientiJe 
Amer ican .  Desc r ip t tve  c i r cu la r s  o n  app l i ca t ion  t o  

INVALUABLE B O O K S  

FOR THE 

MECHANIC, ENGINEER & SCIENTIST, 

NYSTROI'S POCKET-BOOK OF MECHANICS. 
AND ENGINEERING. 

Nineteenth Edition, Revised .and Greatly 
Enlarged with Original Matter. By WM. 
DENNISMARKS, Ph.B., C.E. ( Y a l e  S.S.S.). 
Illustrated. 16m0, $3.50. 
'' A l ib ra ry  i n  i tself ,  giviug a l i t t l e  of eve ry  t h i n g  

t h a t  t h e  eng inee r  a n d  mechan ic  will n e e d  t o  k n o w  
t o  a i d  t h e m  i n  every-clay pract ice. ' '  - l i t d u s t r i a l  
Wor ld ,  Chicago. 

MARKS ON THE STEAM ENGINE. 
Third Edition, Revised, Enlarged and Inter-

l e a v e d .  T h o  Relative Proportions o f  t h e  
Steam Engine. By W n r .  D. MARKS. With 
numerous I l l u s t r a t i o n s .  12mo. Extra cloth. 
$3.00. 
" A work  of inee t imnhle  v a l u e  t o  e v e r y  mechan ia ,  

oon ta in iug  a s  i t  d o e s  ru les ,  t ab les ,  a n d  d i rec t ions  irk 
r ega rd  t o  t h e  s t e a m  eng ine  which c o m e  i n t o  llse in 
every -day  p rac t i ca l  l i fe  of t h e  eng inee r  "- San 
ETrc~?~czscoWood  u n d  I r o n .  

ELEMENTS OF MODERN CHEMISTRY. 
cWURTZ.1 

New Edition. Thoroughly Revised. Trnns-
lated by W .  H GREENE, l2n1o .  Cloth. 

47 L a f a y e t t e  Place, New York. 

A G R I C U L T U I ~ A LDrainage. B> ,d .  B. Denton. fro. 
ANIA~ALFood Resources of Dl erent Nationc. .Ry

P, L. i m m o n d  , . . . . . . . . . . . . . . . . .  
COFFERand Chiccory. Ry P. L. Simmonds. 1 z 0 .  

FI.o\\.EXS. T h e  Colours of; BY Grant  Allen. 
FRUITS. Selected : Their Culture, I'ropagation, 

and Ma,lagement the Garden and hard .  

$1.21 /
.75 


I .oo 


E .  & F. N. S P O N ,  12 Cor t landt  St., N e w  York .  

C I R C U L A R  C A T A L O G U E S  
OF 

SCiHItiflC Tent Books and Indostrial Works. 
-

We are issuing series of Catalog,lea Books on 
Scient if ic  S u b j e c t s p u b l z s l ~ e d  hy ourselves a n d  which 
a r e  now ex tens ive ly  u s e d  a s  T e x t  Books a n d  b y  
p rac t i ca l  m e n ,  a n d  h a v e  n o v  r e a d y  t h e  following: 
NO I.  C I V I L  E N G I N E E R I N G .  
No. 11. M A T E R I A L S  O F  E N G I N E E R I N G .  

E las t i c i ty ,  S t r e n g t h ,  etc., e t c .  . 
N,,, I I I .  BRIDGES, ROOFS, TRUSSES, 

A R C H E S ,  e t c .  
No, ] v ,  A ~ DH ~ ~ ~ A U L I C S  H Y D R A U ~ I C  

MOTORS.  W a t e r - W h e e l s ,  Wind-Nil ls ,  Dra in -  
a g e  Se rv ice  Pipe,  etc., e t c .  

NO. V .  S T E A M - E N G I N E S ,  
M O T I V t S ,  S T E A M - H E A T I N G ,  e t c .  

N O .  V I .  C H E M I S T R Y ,  E L E C T R I C I T Y ,  P H Y S -  
ICS.  e tc .  

No. V I I .  M A T H E M A T I C S ,  ASTRONOMY, c t c .  
No. V I I I .  ASSAYING, M E T A L L U R G Y ,  M I N -

E R A L O G Y ,  M I N I N G ,  e t c .  -
T h e s e  CATALOGUES oon tn in  fu l l  t i t l e s  o f b o o k s  wi th  

pyess a n d  o t h e r  no t i ces  a n d  desc r ip t ions  of t h e  s a m e .  
l h e y  a r e  n e a t l y  p r i n t e d  a n d  p u t  u p  i n  p a p e r  covers ,  
a n d  w i l l b e  s e n t  f r e e  b y  m a i l t o a n y o n e o r d e r i n g  them.  

J O H N  WlLEY & SONS, 
53 EAST TENTH STa,!Second door west o f  Broadway, 

By C. Dowr~irtg. ........... 

for  l,adieS, and to the' I.5' 

Flower.Garden tly Mrs. J. C .  Loudon. ~ . j o  
H0r.s : Cultivation, Commerce, and Uses. l3y P. 

1.. Cirnt!.nnrl.. 12'). . . . . . . . . . . . . . . . . . . .  r . z j  
l l o a ~ ~ c i . ~ ; ~ ~[<I:. ' I  l ~ c  Theory of ; or. An Attempt 

to  explnln Gardening upon )'hyniological Prin-
ciples. By J .  Lindley and A. J. Downing . 
12O . . .  . . . . . . . . . . . . . . . . . . . . . . .  ' . so  

SE\ \AGE Irrigation by Farmer.. By R. ' ~ . ' ~ i r c i .  
b0 . . .... ................... 1.00 


S E ~ A G E  By B b". ........ 1 oo
Utilization. atha ham. 
USEPVL Animals and thetr I'roducts. By P. L. 

Slmmonds. 16O. . . . . . . . . . . . . . . . . . . . . . . . .1.25 


A H C R I T E C T U R E  A N D  B U I L D I N G  
C O N S T R U C T I O N .  

A R C H I ~ ~ R C T ~ ~ R ~ .the stepping-stone to. By
'l'hornns Alitchell. 18'. ...................... 

HOILIK and Water Pipes. Kitchen. By H. Grim-
shaw. ha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


E v ~ ~ n t s r ,Constructton. By Edward 1. l3urrell. 
l x O .  ........................................ 


C H I ~ I N I < Y S  Fireplacrs: Stearn-for  Furnaces. and .Boilers. By H. Armstrot~g. C.E. 18' . . . . . . .  

COOKING Ry F. Dye. .........
Range. The.  1 2 ~  

.50 

.40 

.go 

.so 


.zo 
Ftl;es in Theatres. By E hl. Shaw. 12' * ..... 1.25 
GAS bitter's Guide. . Idtldge. 1 2 ~ .. . . . .  
HOT-WATC.RA p p a r a t z  4it:ng. By F D~~ r z ~r::z 1 
HOT-WATER~ o D a r a t u s :  Fixirce. Bv I. Eldridee. I. . , - . - -1 2 O , . . . . .  ................................... .40 

HOT-WATER Fitting and Steam Cooklng Appzi- 

ratus. By F. Dye. . . . . . . . . . . . . . . . . . . .  5 01 6 ~  
P C M P  Fittcr's Guide. Hy J. Eldrldge. 1 2 ~. . . . . .  . 4 0  
STKFNGTH Ilyof Beatns under Transverse Loads. 

Profcshorr W. Allan, ,So.. . . . . . . . . . . . . . . . . . .  . so 
V E ~ T I L A T I ~ X  Uv David Iof American Z)wellitles. ' . . .  

Boswell Reid, h5.D. r 2 O  

416 pages, paper cover. 
M a i l e d  me- aid for I A  Cents in stamns bv 
the ~ m k i c i n~wedenbbrgPrinting and'pui-
lishing S o c i e t y ,  20 C o o p e r  Union, N. Y. City. 

UEL SWEDENBORG. 

DICTIONARY 
oc 

HEAVEN AND HELL, By EXAN- $2.50. Sheep. $3.00. 
" A  v a l u s b l e  w o r k  a s  a class-book,  a n d  a m o s t  in-

t e r e s t i n g  a n d  i n s t r u c t i v e  vo lume  f o ~t h e  g e n e r a l  
r e a d e r  "-A'ezu York School  J o u r n a l .  

THE CHEMICAL ANALYSIS OF IRON, 
A Complete A c c o u n t  o f  all the B e s t - I C n o w n  

Brethocls  f o r  the Analysis o f  Iron, Steel, 
Pig-Iron, Iron Ore, Limestone, Slag, C l a y ,  

Sand, Coal, Coke, F u n l a c e  and Ploducer 
Gases. By ANDREWALEXANDERELAIR, 
C h i e f  C h e i n i s t  United States Board, ap-
pointed to test Iron, Steel, and o t h e r  M e t -  

als, 1873; C h i e f  Chemist United States 
Geological Survey and Tenth Ceusus, 
1880. Octavo. Hanclsomely Illustrated. 
Extra cloth. $4.00. 

" I t  1s u hand-book  a h ~ c h  will b e  f o u n d  i l lva luab le  
b y  t h e  rue ta lhs t ,  a n d  m a y  b e  considered t h e  b e s t  
book of t h e  s o r t  I n  t h e  m a r k e t  "--Boston Cour re r  

CONYERSATION ON NINES, 
BETWEENA FATHERAND SON. TOwhich are 

added auestions alld Answers to  Assist 
Candidates to  Obtain Certificates f o r  the 
Management o f  Collieries, a Lecture on the  
Atmosphere and Explosive G a s e s ,  Table of 
Calculations, Rules of  l f e a s u r e m e n t s ,  etc. 
By W I L L I A ~ ~  12mo. Cloth. $1.25.HOPTON. 
Reprinted f r o m  the Eighth English Edition. 
" F r o m  t h e  ve ry  o u t s e t  t h e  book  h a s h a d  s m a r k e d  

success ,  a n d  h a s  long  s i n c e  a t t a l n e d  a n  unpura l l e l ed  
popular i ty  f o r  a t r e a t i s e  of t h l s  k i n d  I t s  s imple  a n d  
e x a c t  u te thods  of s t a t c rnen t ,  i t s  q u a i n t  uud  a t  t i m e s  
p i c t u r e s q u e  l anguage ,  i t s  h igh  m o r a l  a n d  hutnaul- .  
t a r i a n  purpose,  a n d  t h e  t r a n s p a r e n t  h o u e s t y  a n d  
unques t ionab le  man l iness  a n d  s t r a i g h t f o r v a r ~ l n e s s  
of i t s  a u t h o r ,  a l l  he lp  t o  give t h e  book a c h a r i ~ c t e r  
of  i t s  own."-Popzllar Sc ience  News, Boston.  

I f  n o t  ob tn inab le  a t  y o u r  booksellers',  s e n d  d i r e c t  
t o  t h e  Publishers, who  will f o r w a r d  t h e  books,  f : ee  
of postage,  p rompt ly  o n  rece ip t  of t h e  pr ice.  

J. B. LIPPINCOTT COMPANY, 
PUBLISHERS, 

716 and 717 M a r k e t  Yt ree t ,  PJriIndelpkia, 

VENTII.ATIONof Buildings. By W. F. liuiie;.' l E O  

E L E C T R I C I T Y .  '.'"ECONOMIC- PLANTS.  
ALTERNATECurrent hlnchinery. By G. Kapp. 

1 so... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . so

D r ~ ~ n l l c  By John Hopktnson, J. A.Elec.ricity. 

Schoolbred, and K. E .  1)ay.  l b O . .  . . . . . . . .  
DYN+AIO-ELRCTHIChlachines, Recent Progress i n .  

Hy Professor Sylvan~is  P. 'Thompson. 16O . . . .  . so  
E ~ ~ c . r n l cBells By F. C. Allsop. l z O.......... 1.25 
ELECTRIC Light Precautions. By K.  Iltdges. 

go. . ........................................ 

ELECTRIC n y  G. Lighting from Central Stations. 

Forbes.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ELECTIICALUnits, Practicnl. BY J. Swinb~trne. 

I 6 O .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

EI.PCTRICITY.Supply of ,  b y  Local Authorities. 

By K. Hedges. a " .  . . . . . . . . . . . . . . . . . . . . . .  
E ~ e c ~ r n o - M h G ? * n ~ l cTelegraph. A Hand-Book of 

the. By A. E. Loring. lgO . . . . . . . . . . . . . .  
E L E C T R O - ~ I A G N E T S .  By ~ h .  D" h lopCe~  , rr .  by 

C.  J. whar ton .  . . . . . . . . . . . . . . . . . . . . . . . . .  

ELECTRO-~'ELECRAPHY. 16O..Bv F. S. Heecher. 
INCAXDESCENTElectric L ~ g h t s ,  with I'articuiar 

~~f~~~~~~ to the ~ d L~~~~~ ~ rarisi at  the ~ 
Exhibition. Hy Comte l'h. D u  hloncel. W. 
H. Preece. J. W. Howell, and others. l gO. .. .  

I N D U C T ~ U N  and Used.CO LS : 'HOW Made How 
ISO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


STRE-GTH and Diameter of Electric Conductors. 
By G. Forbes. go . . . . . . . . . . . . . . .  

Tr.nr ~ T R I.I Ilagnetism and the ,Magnetlsm of 
Iron \'c..c'-. By Professor Fa~rnian Rogers. 
,So . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


THERMO-EI.ECI.RICITV.BY A. 1Iust go . . . . . . .  

W R I ~ K L E S  Hy V. Stephens. 
in Electric Lighting. 

I 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S  4 N I T b R Y  S C I E N C E .  

AIR We Breathe. the, and Ventilation By Pro- 
fesror H. A. h l o t t  160 . . . . . . . . . . . . . . . . .  


B A D  Drains, and How to Test  them. By K. H. 

1.00 

.40 

, f o  

.40 

.75 
.40 

~ 

.so 


40 

.50 
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1 00 

r . m  

Reeve.. 12' . . . . . . . . . . . . . . . . . . . . . . .I 40 

D1r:ru Dustbins and Sloppy Streets. By H. P. 

Roulnois. 12' . . . . . . . . . . . . . . . . . . . . . . . .  
D l s n A s E a n d  Putrescent Air. .,. Rcwan. :g
D o n r e s ~ l cFiltration of Water. Bv K. F.  G Den-

ton. So...'. . . . . . . . . . . . . . . . . . . . . . . .  
D R A I N A G E  By J. Ph~llips. S o .  ........of '1'0wns. 
DWELI.ING-H"USES: 1heir Sanitarv Construction 

and Arrangements. By Profez& W. H. Cor-
field l S O . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FOOD. The Composition. Digestibili~y, and Nu-
tritive Value of. By Professor Henry A.  
Molt ................ . . . . . . . . . . . . .  


H E A L T H .'I he Laws of. By W.H. (:orfield. go.. 

I 

BY JOHN S M I T H ,  


A s s o c i a t e  of the Linnc~anS o c i e t y ,  a z c t h o r  oJ 

"Histo~iaFil icu~n." " History of 


Bible Plants," e t c . ,  e t c .  


For more than f o r t y  y e a r s  M r .  Smith was 
connected w i t h  the R o y a l  Gardens, Ken., 
which gave him remarkable opportunities f o r  
becoming acquainteclwith the largest collec-
tion o f  living plants, native and exotic, ever 
b r o u g h t  together: a n d  f r o m  184G, he w a s  

with tho late sir.W. H~~~~~ in 
b u i l d i n g  up the Kensington B I u s e u l n  o f  Eco-
n o m i c  Botany. Based on all this experience, 
M ~ .Smith has proc~ucedthis Dictionary which 
gives uuder their popular names i n f o r m a t i o n  
about plants that  f u r n i s h  the wants o f  man, 
their history, products and uses. Having 
r e c e i v e d  a large invoice o f  this book f r o m  
the London p u b l i s h e r ,  w e  o f f e r  to mail copies 
postpaid at a discount. 

List price, $3.50 : our p r i c e ,  $2.80.  

SCIENCE BOOK AGENCY, 
47 Lafuyette Place, New York. 

Old and Rave Books. 
B a c k  r~umbers  A t l a n t i c .  C e n t u r y ,  l l a r p e r  

a n d  S c r i b n e r ,  l o  c e n t s  p e r  cop!', o t h e r  mags 
Zincs e( lual1y low. S e n d  f o r  a c a l a l o g u e .. . -

A. S. CLARK,  
B o o k s e l l e r ,  

34 Park Row, New York City.--- -. -. -
ACK N U h l B E R b  and complete setsof leading hlag- 

azlnes. Rnlc ,  low. 4M. MAG. E X C H A N G E .  


