
For example, w�;� the M inch objective and A eye piece I This result presents itself: The more inches of area there are, 

of Power and Leland, I find the field of such a sin�le layer I an� the less space to travel throu�h, the greater the power; 
of blood as that above described shows 3,000 red diSks, and 

I 
while the less area and �reater �Istance to travel, the l�ss 

that in ten fields displays about 100 wliite globules. Divid- power we have. The difference III favorof the 16x24 cylIll­
ing now 100 (the number of the leucocytes) into 30,000 (the 

I 
del' will be readily seen by the following: 

number of red disks in ten fields, each Yz a mm. wide), I ob- 16'x24' cylinder ver8U8 8'x48' cylinder. 
tain the fraction .H%o, or reduced to its lowest terms .h, as I 201'0624 area " 50'2656 area. 
the proportion which the white bear to the red corpuscles. 

I 
1,608'4992 cubic in. (cut off at 8'), 402'1248 cubic in. 

In doubtful i�stances the 
.
leucocytes may

. 
be distinguished Or four times the power in favor of 16'x24', with the 12 inch 

from the red disks by turnmg the fine adJustment so as to I crank. Assuming that Mr. Woodward would gain twice 
raise the len� a little, when the white corpuscles usually d�s- II the power on the crank. we have yet twice the power in 
play a peculIar fatty luster. Care must be taken to avoid favor of the present locomotive. 
mistaking unusually large aggregations of the fatty (?) mole- I JOHN A. HOLMES. 
cules of the blood for leucocytes. lEt B ff 1 N Y M h 8 1878 as u a.o, " . , arc , . 

Having thus obtained the true ratio of the white globules .. , ., .. 
to the red, it becomes an easy matter t9 calculate the actual 

I b f th 1 t ·  h b' '11' t f bl d The Prevention oC Explosions in Mines.-An num er 0 e eucocy es m eac cu IC ml Ime er 0 00, 
f h d . d b th 'd f H' t' 't f Invention Needed. a tel' we ave etermIlle y e al 0 ema Ime re, 0 

I 

. . ' . 
Hayen and N achet, or of Malassey, the number of the red To the Ed�tor of the Scwntijic Amencan: 

corpuscles in that quantity of the circulating fluid. Per�it me
. 
through t?e columns of your journa� to �all the 

Dr. Richardson gives 5,000,000 as the average number of I attentIOn of Illventors III general to a matter of vital Impor­
red disks to the cubic millimeter in the blood of a healthy 

I

I tance to thousands of our laborers, and which will amply re­
subject. ward the successful inventor who turns his attention thereto. 

PRESERVATIVE FLUIDS FOR MICROSCOPIC SPECIMENS.- I refer to the discovery of some method or plan by which the 

The following formuloo are by F. Meyer: I explosio�s of inflammable gases in coal mines may be pr�vent-

(a.) For larvoo, hydroo, and nematodoo: Glycerin, chem- ed. Acc�dents, nearly �lways fata
.
l, are of almost d�lly oc­

ically pure at 124. 1 part; distilled water, 2 parts. To ten cu,rrence III the anthra�lte coal regl?ns
. 
of Pennsylv

_
ama, and 

parts of this mixture add one part of the following solution: aSide from the loss of lIfe and mutllat�on of the m�ners, the 

Pyroligneous acid at 1040, 100 parts; salicylic acid, 1 part. damage done to t�e propert� of the mIlle owners I� almost 

(b.) For infusoria: Glycerin, 1 part; distilled water, 4 beyond comp�tatIOn. T�e mventor who 
.
succee�s m effect­

parts. To ten parts of this add one part of the above solu- ually preven�mg these disastrous eX?IOsIOn
.
s �Ill n?t on�y 

tion of salicylic acid. pr 0.ve a ?ublIc benefactor, but the frUltsof his IllventIOn Will 

(c.) For algoo: Glycerin. 1 part; solution salicylic acid, 1 ennch �Im to an extent grea
.
ter than t�e �rofits of any aver. 

part . distilled water 20 parts. age busmess could reward him for a lIfetime of labor. To " 
those who will turn their attention toward this matter I 

TROY SCIENTIFIC ASSOCIATION.-The annual soiree of 
the Microscopical Section was held on the 4th inst., at the 
house of Dr. R. H. Ward. The plan adopted was most ex­
cellent. Fifty-eight objects were shown by eleven gentle­
men, each of whom exhibited specialties in some particular 
field of microscopy. Twenty-nine mICroscopes were em­
ployed. Those arranging similar soirees would do well to 
obtain a copy of the printed programme from Dr. R. H. 
Ward, of Troy, by which they will notice the general ar­
rangements. 

Loco.lOotive Strokes. 

To the Editor of the Scient�fic American: 

In the SCIENTIFIC AMERICAN of March 9, 1878, it is sug­
gested by Mr. F. G. Woodward that our locomotives might 
be made more efficient and serviceable for freight work by 
giving them just one half of their present piston area and 
doubling the length of their stroke. I cannot agree with Mr. 
Woodward that there is any gain whatever. From my stand­
point I will say that the proposed change has no practical or 
theoretical advantage. 

For example, let us take two locomotives of the same 
weight, boiler capacity, and tractile force, one, as at present 
constructed, with a 12 inch crank and cylinders of 16 inches 
diameter by 24 inches stroke; the other (as proposed) with a 
24 inch crank and cylinders of 8 inches diameter by 48 
inches stroke. 

would say that the most perfect system of ventilation alone 
will not effect the object sought, and most mines are so con­
structed that it is next to impossible to force more pure air 
into them than is barely necessary for the support of the 
miners' existence. The proper ventilation of mines is pro­
vided for by law in this State, and nearly all mine owners 
comply with the law to the extent of their ability; but there 
are natural obstructions to thorough ventilation. In such 
cases the miners are compelled to work in the gas, using the 
safety lamp, which in many cases has unfortunately proved 
to be a safety lamp inname only. Old practical miners, men 
who have spent their whole lifetime in the mines, assert that 
the most destructive explosions always occur in dry mines, 
while wet workings are to a great extent free from such dan­
gers. They explain this by saying that in all dry Will' kings 
the atmosphere is charged with finely powdered coal dust, 
which alone is dangerous. but when mixed with the explo­
sive gases forms a matter tenfold more dangerous in case the 
gas is fired. I quote below Section 7 of the mine ventila­
tion law for the guidance of those who may wish to pursue 
the investigation of this subject: 

"SECTION 7. The owners or agents of every coal mine or 
colliery shall provide and establish for every such coal mine 
or colliery an adequate amount of ventilation, and not less 
than fifty-five cubic feet per second of pure air, or thirty­
three hundred cubic feet per minute, for every fifty men at 
work in such mine, and as much more as circumstances may 
require, which shall be circulated through to the face of each 
and every working place throughout the entire mine, to dilute 
and render harmless and expel therefrom the noxious, poi­
sonous gases to such an extent that the entire mine shall be 
in a fit state for men to work therein, and be free from dan­
ger to the health and lives of the men by reason of said noxi­
ous and poisonous gases, and all workings shall be kept clear 
of standing gas. The ventilation may be produced by using 
blowing engines, air pumps, forcing or suction fans, of suf­
ficient capacity and power, or other suitable appliances, so as 

power of mine gases will enrich the discoverer beyond the 
most sanguine expectations, will make him a public bene· 
factor, and will enroll his name on the scroll of Honor and 
Fame in letters that will endure for centuries to come. 

HORACE B. MCCOOL. 

Pottsville, Pa., March 7, 1878. 

Power Required to Run a Velocipede. 

To the Editor of the Scientific American : 
In your issue of February 9, G. O. A. asks: "Is there a 

practical velocipede, that is, one which would enable a man 
of ordinary muscular development to travel a distance of 20 
miles on a good country road in less time and with less 
fatigue than he could do it on foot?" 

In your issue of 16th inst., a correspondent, Jno. B., re­
plies in the negative, and though it would appear from his 
communication that his experience ought to be considerable, 
yet I am (from experience also) compelled to differ with him, 
and before giving my experience, I may state that I am not 
the possessor of any extraordinary amount of muscular 
development; on the contrary, I am rather under the aver­
age in that respect, my weight being about 140 Ibs.; yet I 
have ridden a velocipede on "a good country road" in one 
day, a distance of 52 miles, the actual running time, or the 
time deducting stoppages, being 7Yz hours, a feat which I 
could not have performed on foot uncleI' any circumstances, 
yet I accomplished this without feeling any unusual fatigue. 
This is the greatest distance that I ever had occasion to make 
in one day, but have frequently ridden a distance of 30 miles 
for amusement. 

Your correspondent, Jno. B., says that it "is impossible, 
under any circumstances, to run a velocipede through a given 
distance with the same expenditure of power as that required 
to walk the given distance;" but let us look at it for a mo­
ment, and it will be evident that in walking the whole 
weight of the body must be supported on each foot alter­
nately, which, in my case, would mean a force of 140 Ibs. 
expended every step, besides that required to propel the 
body forward a distance of about 33 inches. Now let it be 
remembered that in riding the velocipede, the whole weight 
of the body is borne by the vehicle, and allows the rider to 
exert all the power employed for the pur.pose of propelling 
himself forward; and it must also be remembered that in 
riding the velocipede with, say, a 42 inch Wheel. the rider at 
each step can propel himself forward a distance of 126 
inches, or 3Htimes the distance that he would move in walk­
ing at an ordinary gait_ 

I have never actually tried the force required to be ex­
erted on the pedals of a velocipede to propel myself forward, 
but I am satisfied that it does not require more than that 
which is required to sustain the weight of the body and pro­
pel it forward in walking. 

I might draw your correspondent's attention to the fact 
that one man can move a loaded car on a level railway track, 
yet no one would expect him to carry it. 

Your correspondent's idea of a man going on a journey 
and drawing a velocipede after him is simply ridiculous, 
and reminds one of a person who, in attempting to draw a 
saw log lying on the ground, would refuse to attempt to 
draw it on a truck on account of the additional weight. 

I am perfectly satisfied that a man of "ordinary muscu­
lar development" can travel a distance of 20 miles on a 
properly constructed velocipede with a less expenditure of 
power than he could walk the same distance. 

Hoping some of your correspondents will give a more 
scientific exposition of the reasons why than I am able to 
give, I remain yours, VELOCIPEDE. 

Chatham, March 11, 1878. ---- .. ' .... 
[For the Scientific American.] 

PLANT MIND. 
1. 

As the cylinder is where the power is applied, we must 
commence there. The area of our 16x24 inch cylinder, 
we find, is 201'0624 inches, and it has a cubic capacity of 
4,825 '4976 inches contents of one cylinder, while we have 
another on the other side of the same dimensions. To ascer­
tain the full area and cubic contents, we simply multiply by 
2, which gives us 402'1248 inches area, and 9,650'9952 cubic 
inches. Let us pursue the same course with Mr. Wood­
ward's proposed cylinder, one half of the above diameter and 
twice the stroke. We have a cylinder of 8 inches in diame­
ter and 48 inches stroke, of an area of 50 '2656 inches and 
2,412'7488 cubic inches. Both cylinders represent an area of 
100'5312 inches and 4,825 '4976 cubic inches. The difference 
found in total areas in favor of the standard engine is as 4 to 
1, while the cubic capacity is just 4 times that of Mr. W ood­
ward's plan. 

to produce and insure constantly an abundant supply of THE SOUL OF PLANTS AND MODERN SCIENCE_ 

Suppose we use a little steam in our 16x24 inch cylinder, 
at a pressure of 125 Ibs. per square inch, and cut off at 8 
inches. We have 1,608'4992 cubic inches of steam to expand 
into 16 inches before exhausted in one cylinder, and twice 
that in both cylinders, namely, 3,216 '9984 cubic inches. The 
same with Mr. Woodward's plan would represent 402'1248 
cubic inches in one cylinder and 804'2496 cubic inches in 
both cylinders, with 40 inches to expand before exhaustion. 

We find the ratio of expansion in the former to he 1 to 2, 
the latter 1 to 5, provided there is nothing lost by condensing 
in either case; in other words, our cubic inch of steam would 
be exhausted at one half of its pressure in the former and 
one fifth in the latter case, assuming that there is none con­
sumed to overcome the friction in either cylinder. 

The suggestion presents itself to me in the following light: 
We have a 16x24 inch cylinder with 1,608'4992 cubic inches 
of steam exerting its force on 201 '0624 inches area of surface 
(cut off at 8 inches), and forcing that surface through a space 
of 16 inches and exhausting itself in the air at one half ofits 
pressure; on the other hand, we have 402'1248 cubic inches 
of steam exerting its force on 50'2656 inches area of surface 
(cut off at 8 inches), and forcing that surface through a space 
of 40 inches, exhausting into the air at one fifth its pressure. 

fresh air throughout the entire mine, but in no case shall a Vegetable physiology has made but slow progress. 
furnace be used in the mine. where the coal breaker and chute Although its beginning may be traced to the period when 
buildings are built directly over and covering the top of the ! Malpighi aided it with the microscope, its real origin does 
shaft, for the purpose of producing a hot up-cast of air; and ! not date earlier than the last century, when, by his beautiful 
there shall be an in-take air way, of not less than twenty I experiments on the nutrition and transpiration of plants, 
square feet area, and the return air way shall not be less than Hales explained some curious phenomena in the vegetable 
twenty-five square feet." world. 

Now it has always been considered impossible to free a From that time naturalists began to study attentively the 
mine entirely of explosive gas by trying to expel the gas phenomena of vegetation. 
with the force of a current of pure air, and yet we havenever The observations of Linnoous and HoUr, the numerous ex' 
heard of any plan of preventing danger and explosions ex- periments of Bonnet and Senebier, the works of Duhamel, 
cepting the ventilation method. In some mines (a very few) Ludwig, and Mustel, the investigations of H. de Saussure 
it works well enough to answer all practical purposes, but and Hedwig-all these efforts tended �toward the same end, 
in a large majority of cases, and in all large mines, it fails to namely, reuniting scattered materials and forming a regular 
be effectual simply because as the mine is work:ed gas is be- whole. Some of these in studying the life of plants exam­
ing constantly freed, and miners are liable at any time to ined more particularly the form, structure, and development 
strike a" feeder" or current of gas which the air is power- of their organs; while others attempted to explain their play 
less to expel. It may be that some one of our inventors will and functions. The result of these labors was the birth of 
devise a plan of ventilation that will prove more perfect than two new sciences-vegetable physiology and organography. 
those now in use, but the chances are that no such system Modern physiologists have observed some extraordinary 
will ever prove a perfect saf4lguard against explosions. phenomena in plants, with which they have been differently 
What is needed and what we think is the key to the Whole impressed. They all, it is true� recognize a sensible analogy 
subject is the discovery and application of some neutralizer between these fai:lts and certain animal instincts; but some 
which will destroy the explosive nature of the gases. To di- see in these only isolated phenomena of secondary impor­
lute the gases with air and allow them to become impregnated tance, and propose to explain them by altogether mechanical 
with the atoms of coal floating in the mine. atmosphere ren- or physical theories; while others, on the contrary, attracted 
del'S the gases more dangerous than when in a pure state, and by the singularity of these facts, have studied them with 
the knowledge that the gases are diluted renders ignorant min- close attention, and as the result of their observations have 
ers much more careless at a time when they are in imminent come to the conclusion that a plant is an animated being. 
danger. A substance or method that will abate the destructive This is substantially admitted by Vrolik, Hedwig, Bonnet, 
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