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day long, but he prolongs his day far into the night. By day 
hi3 song is not very musical, but a t  night it seems softened and 
subdued almost to sweetness. The country boys call him the 
" sheep-sheep shear-shear-shear " bird, as a n  imitation of his 
aong. The first two notes are uttered sharply with a considera- 
ble pause between them then, the last very rapidly -nearly run 
together. 

Two other birds are  not uncommon night singers - the grass-
hopper and henslow's sparrows (Ammodramus s. passerinus and 
A. henslowi), especially the latter. His modest little song is so 
drowned out during the day by the larger birds that he must sing 
a t  night it  he be heard at  all. I have often heard his note well 
into the night. 

There is one winter night singer, the chestnut-colored long- 
spin (Calcarius ornutus). As one wanders over the snow-clad 
hills on some frosty night, he may near the clear chee-ho of this 
bird starting from the snow where he lies hidden. 

LYNDSJONES. 
Oberlin, Ohio. 

The Earth as a Conductor. 

In  reference to the communication on the use of the ground in 
a n  electric circuit, June 16, you may allow me to say: The earth 
is  not a conductor of electricity in any sense, only as a conven- 
tion. All Du Moncel's measurements, and they were many, gave 
t h e  resistance of the earth as about 100 ohms. This resistance is 
negligible in  long circuits, telegraphic or telephonic, but not in 
short circuits. 

On the principle of contact electricity (see Ayrton and Perry, 
Jenkins or Gorden) it  was wrong to place a copper plate a t  one 
,end and a tin plate a t  the other, as their contact or connection 
by wire would produce a current along the wire. Nor was it  
proper to put charcoal or carbon or iron around either plate on 
ithe same principle. Both plates, preferably, should be of copper 
surrounded by snlphate of copper. There is considerable resist- 
ance offered i n  the passage of a current from one kind of mate- 
r ia l  to another (see Jenkin passim). 

The earth may, for convenience, be called a reservoir of elec- 
Sricity, but its quantity is always constant and no electricity can 
be taken from it a t  one point without putting an equal quantity 
into it  a t  another point. The action or roll of the earth in the 
circuit is like this. Consider a lake of large dimensions with a 

lift and force pump at  A connected with a pipe which crosses the 
l ake  to B;  the water lifted at  A and forced over to B falls into 
the lake, but not a drop of it  ever gets back to A. 

If you will consider a ground wire in  a large telegraph or tele- 
phone office with a number of circuits of variable resistances and 
different polarities attached to it  you will sek that i t  is absurd to 
sxy that a positive current from one battery goes down that 
ground wire and off to a distant point while a t  the same instant 
a positive current from adistant battery comes up the same wire. 
That  is the common sense view of it, and it  is supported by 
Kirchoff's law, 2' C r= 0, or the sum of all the E M F's or currents 
meeting in a point equals nothing. In  fact, the ground wire in 
a large office may be cut (as I have often seen it done for experi- 
mental proof) without stopping communication. When three or 
more wires are joined to the same ground either one of the wires 
acts as  a return mire for the others when the ground wire 1s cut. 
But when all are open at  once, then the ground comes into play 
to  form the circuit for the first one that closes, I t  is also useful 
a3 a regulator of current, but the manner of doing thiq is not 
properly introduceable here. 

If nothing had been said of the use of tin a t  one end and cop- 
per a t  the other the resistance of 102 ohms as found would indi- 
cate  a good ground. But as some current probably arose from 

their use, doubt is cast upon the measurements. Still, on the 
whole, the ground was as good as is usually made. 

One hundred ohms' resistance in  the earth circuit under all cir- 
cumstances should be reckoned on and may be regarded as a 
constant. D. FLANERY. 

Memphis, Tenn., June 30. 

On the Evolution of the Habit of Incubation. 
ITmay he stated as a general rule that harmless snakes pro- 

duce their young by means of eggs, while poisonous serpents are 
viviparous, to which fact they probably owe their generic appel- 
ation of "vipers." The oviparous snakes, like most other rep- 
tiles, deposit their eggs in  a sunny spot, and never trouble them- 
selves about the incubation, but leave the eggs to hatch out as 
best they may under the influence of the sun's heat. There is, 
howerer, a very curious though authentic instance on record of a 
caged python, in  the Ja rd in  des Plantes, a t  Paris, which hatched 
out her own eggs. She laid fifteen in all, and then coiled herself 
around them, and so incubated thetn in much the same manner 
as a setting hen, her temperature being observed to increase per- 
ceptibly during the period. 

This strange fact, whether an anoulaly or whether a natural 
habit of the pythons, seems to throw considerable light on the 
evolulion of the habit of incubation, so universal among birds, 
for i t  must be remembered that the bird is closely allied to the 
reptile, and is in fact but a higher form of the type. This rela- 
tionship is clearly shown by the study of the morphology of the 
bird's organs, for every part of a bird's body is but a modification 
of the corresponding part of the reptile; i t  is also shown by the 
fact that birds are found in geological strata immediately after 
the reptiles, and hence must have appeared upon the face of the 
earth a t  a later period. Were any further proof necessary, it is 
furnished in an irrefutable manner by the science of embryolo- 
gy, for the bird passes in the egg through all the reptilian stages 
of development before it  is finally hatched out in its perfect 
form. 

This being the case, we may rest assured that  the habit of in- 
cubation has been evolved a t  some time during the evolution of 
reptiles into birds, and hence this case of the python hatching its 
own eggs acquires exceptional interest. 

We may premise that the habit could never have been evolved 
unless it were of some value to the species, but we must a t  the 
same time admit that theincubated egg would in all cases hatch 
out far in  advance of that heated only by the sun, hence those 
individuals which thus appeared earlier than their brothers ran a 
better chance of surviving in the struggle for existence. So far, 
so good, but how did the habit originate ? What first led snakes 
or other reptiles to think of hatching out their eggs? That i t  
was not intelligence we can safely assert, for a l l  who have had 
any experience in keeping snakes, agree in  stating that their in- 
telligence is of the lowest order. I am therefore inclined to be- 
lieve that what first led animal3 to incubate their eggs was the 
heat developed in the egg during the process of hatching. Snakes 
are exceedingly fond of heat, in fact I have known them to in- 
jure each other in cages in the attempt to retain the warmest 
places. Hence we can infer that if, when basking in the sun, a 
snake chances to lie near its eggs, especially if these hare already 
begun to hatch, it will soon feel their heat and so be led to coil 
more closely about them, and while thus warming itself i t  will 
a t  the same time hasten the process of incubation. 

The next question that arises is, how this habit of incubating 
her eggs, even when thus acquired, will be transmitted to the off- 
spring, for if not transmitted, the habit could never become 
general. 

So little is known of the principles of inheritance that  we can- 
not hope to solve this problem a t  present. Even Darwin, who 
made a life-long study of the subject, and to whom ure are in- 
debted for the ingenious theory of pangenesis, uras forced to ad- 
mit our abject ignorance of the laws of transmission of characters 
from parents to children We can, hon.ever, infer that those 
serpents most susceptible to the cold would be most likely to re-
main by their eggs, and this susceptibility to cold would tend to 
be inherited by the young 
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JIoreover, $%*hen we  remember wha t  unexpl:~inable cases of in- 
h e r i t ~ n c e  occur, socll as spcci:~l movements d u r ~ n g  sleep, we 
must admit  that  ev rn  the  te11de11c.y in a snake to  illcubate its 
eggs mag7 also be t i a n s m ~ t t e d ,  tlie more so as  me have a n  indis-
putable inl~eritance of the  s~lrni- na ture  daily shown ui  in t he  
case of birds, for the  tendency of t he  palea ts  to i~?cu\)ate their  
young is in all cases i n h e ~ j t ~ ;  by  the  offtpring. 

CLEIIEYP FEZAXDIE. 
666 Lexington Arenue, S e w  Pork.  

Another Ancient Argillite Quarry Nenr 'Trenton, 

Ox the left bank of Neshaming .'Creek," Buclrs County, Penu- 
sylvania, about three-fourtl~s of a mile above the  month of 
Lahas!ra or Mill Creels, I discovered nt  the base of the cliffs of 
meta~norphosecl slate tha t  there overhang theyt ream.  on J u n e  23. 
another ancient work-shop where bloclrs of argillite, lying itz silt<, 
have been chipped into ' (  turtle-backs." 

A layer of chips, hammer-stones, and the  n o ~ v  faiuiliar rude  
leaf-sllapecl forms is laid bare for several hnndred jnrds  \\-here 
the  stream has worn away tile margin. The b!oclis of worliable 
stone in various instances show peelriap,s . upon their sides, as  (lo -
sinlilar specimpns a t  Poilit Pleasant, inf'erahly 1ua3e hg  the  ancient 
workmen to split them with the qrain. 

No search has yet  bcen made for cliggings and refuse-heaps 
liigher "1, the  slope, nor has exc:iration iiepn rna,de into tlre ex- 
posed layer.: but 1hu3 far  the  storjr of the \vo~.bings on Gntldis' 
Run.  nenr P:)int l'lt~asant (R~icI<s P e ~ ~ n s y l r a a i a ) ,C:o~xi~ty, disco\.-
ered a n  3Iity ?.', seelns to l ~ e  relleatecl, though on a s~na l l c r  scale. 
There me were twenty-five mi1es f rom Trenton : here we are  hu t  

shallow gutter,  in which there is a considerable accumulation of 
the winged seeds from a neighboring tree. These were s tanding 
in  slraliow 1%-ater, left there by the  recent rains. 

I o l~serreda robin alight on tlie roof, and  noticed tha t  she 
picke'l frorn the gutter a, b i ~ n c h  of those seeds, which she held in  
her bill mrllili. she seemed to be preparing t o  fly away.  

Presently, :~pparently clissatisfied with what she had piclred up,  
slre dropped the seeds. and moving to  a place where they were 
lying in a thiclcer bed, slre gathered a much larger mass of them, 
ab.)ut as  1na11y as  her hill woultl hold together. After ga ther ing 
them and satisfying herself tha t  she had enough, she deliberately 
clipped the mass into tlle TX-ater and flew n w y  with i t  to s clis-
tant  t>ree. P e r h ~ p isome of your readers nlqp suggest a t r u e r  
exp1:iuation; bnt  to  me she seenletl to be carrying a s ~ ~ p p l yof 
water t o  her brood in what w,is no inadeqilatc. substilrite for a 
sponge. Fnaxcrs PHILIP NASH. 

Gelleva, S.T.,.Tune 28. 

ROOK-REVIEITS. 

Loycrl~itil?~zic2Tc~blcs. By PROFESSOR G. IV. JOSES.Arnei, Iowa, 
the Author. 

THE title of this boolr does not exactly describe its contents. 
The strictly logar~tllrnic tables are only about one-half of those'  
given. The arraagemeut of thra tables, of which there are  eigh- 
teen, has  beell made t o  meet the wants of thoso who desire t o  
have, in a handy form, ta\)les to be used in cornp~itatioas covering 
a wide range. Table I. is a four-place, of nnrnbers fro111 1 to 
1000, follon ecl by one of the  same accuracy g iv ing the  s ix  prin- 
cipal triqonornetric functions, nnd of the lengths of arcs in racliaas. 

fifteen. H. C. ~ I E R ~ E R .The  first five d(.grees of the q r~adran t  are given to each five 
minutes, the  followin,rr t o  each ten minutes. with differences fo r  

Do Nestl ings Drink. single minutes, A table giving the  Pqanres, cubes. square-roots, 
This qaeit ion suggested itself to m y  mind rer? lately, r r l ~ e n  T cube-roots. and reciprocals of t he  numbers 1,2, 8,99 is also given. 

obser\?ed the following, and to me, entirely new fact : Table 111. is a six-place tnble of numbers, the side numbering 
A piazza-roof, on which my n i n d o ~ v sopen, is provided n i t h  a being carried to  only three figures insteacl of four,  as  is usual i n  

CALENDAR OF SOCIETIES. I 
Agass iz  Scientific Society,  Corvallis, Ore. / TIE MODERN MALADY ; or, Suf-

June 14.-Dr. Pernot,  Aphasia. 

R e a d ~ n g  iltatter Xotzces. 

Ripans Tabules  our6 h i ~ e s .  
Ripans  Tabu le s  o1u.e dyslsepsia. 

XCK NUhIRERS and complete i e t s  of leading Mag B ulner, Eafer low. -451. M A C  LXCHAACE 
Schohar~r.N. Y. 

RESTORE YOUR EYESIGHT 

WORLD-EiGLISH,
25  Cents. 

H A N D B O O K  O F  
WORLD-'NGLISH,

2.5 Cents. 
Ex - President Andre'w D. 

White, of Cornell Cniversity, 
says: 'LIbelieve tha t  t h e  highest interests of Chris- 
tian civilization and of humanity would be served 
by i t s  adoption." 

'&Soset down, our tongue is the  best fo r the  world 
to  unite upon."-Brooklqjn Ec~ple. 

The idea ot ,Mr. Bell has  much to  recommend i t ,  
and the  presentation is charmingly clear."-Ameri. 
can, Phila. 

'.The result is a language which cannot fail to 
meet with acceptance."-Boston Traceller. 

'' Wor1d.English deserves the  careful consideration 
of all serious scholars."-Modern Language Notes. 

Sent, postpaid, on receipt of price. 

ferers from "erues,' 

/ 

A11 illtrocluctioil to public consideration, 
fro111 a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all  ranks of society. In the 
first part  of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 

1 the subject which still prevails: i n  the sec- 
ond part, attention is drawn to  the principal 
causes of the malady. The allegory forming 
the Introduction to  Part  I. gives a brief his- 
tory of nervouq exhaustion and the modes of 
treatmeilt which have a t  various times been 
thought suitable to this most painful and t ry -  
ing disease. 

BV CYRIL BENNETT. 

12". 154 pp., $1.50. 

N. D. C. HODGES, 
874 BROADWAY, NEW YORK. 
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Pennsylyania Bedford Springs Mineral Water 
For  Liver. Kidney and Bladder Troubles. 

For  Gravel, Gall Stones, Jaundice. 

For  Dyspepsia. Rheumatism and Gout. 

For  Dropsy Bright's Disease, Diabetes. 

For  ~ e m o d h o i d s .  Etc. 

I t  has  been used medicinally and prescribed by 


physicians fgr  nearly one hundred years. 
DIRECTIONS:-Take one or two glasses about a 

half-hour before each meal. 
Case One Dozen Half-Gallon Bot,tles, $4.50. 
Case Fifty Quarts (Aerated), 87.50. 

Bedford Mineral Spr ings  Go., Bedford, Pa. 
Philadelphia Office, 1004 Walnut St.  

STEEL PENS, 
08 SUPERIORAND S ~ A N D A R D  QUALITY. 

Leading j4, l 3 O ,  239, 3330 4 8 9  1359 

For SaZe b y  aZZ Statione9,s. 

THE ESTERBROOK STEEL PEN GO. 

works: Uamden, N.J. 26 ~ o h ust., NewYork .  


New Store. MINERALS. Ng:l:%:;;rEmellts-
Send for our ' I  Winter Bulletin," recently issued. 

Minerals, @ems, Riicroscopicat Sections, Fine Lap- 
~ d a r yWork. 

GEO, L, ENGLISH & CO., M i l l e r ~ l ~ g i ~ t ~ ,  
Removed to 64 East 12th Street, N e w  York 

diesor  timi,. Bcs~sellerknoan, Seed.  
alerrrp house. plncrorbusiucr,or h r m  

t h e  r?nr mund. "Hz,mr"hleeLrir I e l e r  
rur~rallkindrufllgl~~m~chiuerr.
Cbenp. 
~l>oae ro r i~arlh. I bConn~c t rdi n ~ L a n t 1 ~  

~ l hor R P U ~ D Dmachine, corn sbrll-r: 

m p ~ ,fan8, i~rher.jewelers' or d ~ n l i v l * 

macblnerr, 6 c  Cican. noiseler%,la.'* 

a I~fe.r~me.S o  erprriencr nrcdad. To 

*how i n  uperstion mean@%sale. G u n r  

rrr,l PioBls immra re  Circulars hce. 


ABIUBUX & GO., X.7, Columbus,0,
H. D. C. HODGES, 874 Broadway, N. 1.1 


