
Ecotl.Dl In the Shop. 

The opinionated man is likely to be a disturbing force 
wherever he may be placed, but nowhere is he more objec­
l.ionable than in the factory or shop. There he is a bar to 
progress, a foe to improvement, unless perchance the pro­
gress or improvement lies in the direction of his own inclina­
[ion or belief. Every man is entitled to a wholesome re­
spect for his own opinions, but it is stating a self-evident 
fact to say that no man should consider that he is master of 
all information on anyone given suhjrct. A machinist may 
he a OIoSt excellent workman, and yet there are those who 
can tell him many things about his work that he never 
thought of before. An inventor mlly be very ingenious and 
have a qnite fertile brain, but it is not u nlikt"ly that he could 
find men" within a stone's throw " who could offer him sug­
gestions that would materially aId in perfecting his inven­
tion. 

It is wonderful how little success will satisfy a man. As 
soon as certain mechanics are enabled to accomplish a por­
tion of their work with reasonahle skill, they at once con­
ceive the erroneous idea that they have nothing more to 
learn, and assume by thIS very attitude that they are masters 
of theiJ· art. Upon observing sllch workmen we are forcihly 
impressed with the belief that "a Ii ttle learning is a danger­
ous thing." 

But if egotism is deleterious in the workman, how much 
more is it so in tbe manager of an estahlishment! If the 
workman is old fogyish he need not necessarily Impart h is 
antiquated notions to bis colaborers, but If the head of 
the establisbment is such, the wbole institution will be 
more or less influenced by hIS peculiaritIes, 

The machine shop is a bad place for a man possessing 
an inordinate bump of self-esteem. He,like the bull in the 
cbina shop, is likely to do a great deal of harm. A mach in 
ist, above' all otbers, should be a man of enterprIse and of 
broad comprehensIOn. He should he a many-sided man, 
with a keen observation, and a power to grasp new ideas 
trnd make them valuAble to bimself But wheu the ma­
chinist is a man of one Idra, he is likely to stand in his 
own light and to bar the progress of others wbo depend 
upon his judgment" An inventor once went to a machinist 
for assistance in perfecti ng a new mechanical device. As 
is generally the case in such an undertaking, grave difficul­
ties were encountered The inventor, at the time when 
they were attempting to overcome an important obstacle, 
suggested a somewhat novel way out of tbeir trouble The 
macbini$t opposed thIS course strenuously, because it was 
one wbich he bad been taught wa; erroneous He would 
not listen to rellson, and by his persIstence caused tbe 10-
ventoI' to follow his, plans, to the former's loss. After ex­
perimenti"�$ for a long while, �he .!Dachinist was at, last 
forced by sheer necessity to adopt tbe inventor's suggestIOns. 
Had he been wIlling to give the hints named a fall' IDves­
tigation, he would have saved the IDventor anxlety, labor, 
and money. 

Tile presiden t of a large manufacturing establishment was 
showing the same to some VIsitors, one of wbom suggested 
to him 10 a SPIrit of, kindness that the dtslgn of a part of 
the plant whicb was tben In process of erectIOn mIght be 
improved III a matenal particular , ThIS suggestion was 
haughtIly rejected with tbe curt saying tbat be thought 
the men in charge knew what tbey were alJout. Tbls mIght 
be so, but , as tbe suggestion was an Important, if not 
vital, one, tbe part of prudence would have been to bave 
looked into the matter to see whether a mIstake was not 
actually being made, the party maklDg the CrItiCIsm being 
an expert 10 tbe busmess. The manufacturer, It IS claimed, 
by hlB stuhborllness failed to avall lJlmself of a suggestion 
that would save hIS company many thousands annually. 
His self-relIance in that lDetance cost some one dearly 

One should be willmg to receIve IDstructions from any re­
liahle source. The adage, "We are never too old to learn," 
is a good one. In this era of progress, when old theones 
are daily bpjng shattered, and new ideas enthroned III their 
place, the man IS mdeed blInd who says that there IS none 
capable of teach 109 hIm. Such are not the retll mastpr 
spirits of the age They are the fOSSIls, wbo only seemmgly 
live. Really progrcsslve mlDds are as dIfferent from them 
as day from mght.-The Industrial World. 

........ 

Increa8ed Duration oC LICe. 

The stage to which we have at present attamed may be 
stated thus� Compared WIth the period 1838--1tJ54 (the earliest 
for which there are trustworthy lecords) the averuge of a 
man'. lIfe is uow 419 years Jnstead ot 399, and of a ,woman'a 
45'3 instea,d of 41 9 years, an adc!JtlOn of 8 per cent to the 
female life and 5 per cent to the male Of each thousand 
males born at the present day, 44 mOI'e WIll attalD tbe age of 
35 than used to be the case prevIOus to 1871, For the whole 
ollile the estimate now IS, tha of 1,000 persons (one-half 
males and one-half females) 35 survIve at the age of forty­
five, .26 at fifty.five, 9 at SIxty-five, 3 at seventy-five., and 1 
at eighty-five. To put the case lD another way, every 
thousand persons born sJnce 1870 WIll jIve about 2,700 years 
10llger than before. In otber words, the hfe of a tbousand 
pepoll'3 is DOW equal In duratIOn 'to that of 1,070 persons 
p!,�viously; and 1,000 births will now keep up the growth of 
our populatioo as well as 1,070 births used to do. ThIS IS 
eq\livalent in result to an IDCl'ease of our population, and ID 
the bpst form, viz., not by more bIrths but by fewer deaths, 
Which mefLDS fewer maladies and bettel' health. What is 
more, nearly 70 per cent of ,this increase of life takes place 

Jtitufifit �mtritlu. 
(or is lived) in the .. useful period "-namely, between the 
ages of twenty and sixty, Thus of the 2,700 additioDRl 
years lived by each thousand of our population, 70 per cent, 
or 1,890 years, will be a direct addition to the working power 
of our people, 

It is to be remembered that there might be a great ad­
dition to the births in a cOlJntry with little addition to the 
national workiog power-nay, with an actual reduction of 
the national wealtll and prosperity-seelDg thlLt, regarded as 
"economic ageuts," chIldren are simply a source of expense, 
and so also are a majority of the elderly who have passed 
tbe age of thl·ee�core. On the other hand, as already saId, 
only one-quarter of the longer Qr additIOnal hfe now elljoyed 
by our people is pas8ed in tile lise less periods of childhood 
and old age, and more than oDe-thIrd of it is l ived at ages 
when life is ID ItS hIghest vigor, and most productive alike 
of wealth and enjoyment.-CornMll Magazine. 
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THE HARDEN HAND GRENADE FIRE EXTINGUISHER. 

In our issue of July 12 we referred to this hand grenade, 
and gave an account of an exhibitIOn showing Its practical 
efficiency, witnessed by a representative of the ScnriNTIFIC 
AMERICAN. It is at once so simple, cheap, and effective, 
particularly in the incipiency of a cooflagration, that It can 
hardly be wondered at that It has been imitated by others, 
and this has caused the company to adopt a patented form 
o� package, besides their former patents on the hquid and 
solid salts which furnish the fire extlDguishing properties. 

This new form is represented in tbe accompanying en­
graving, sbowing a bottle with a star III medalion form. 
The manner 10 which it is used is, as has been before stated, 
to SImply break the grenade, generally throwiug it hy hand, 
" in such manner that the contents will be liberated into the 
flames." One or more of them may also be hung up around 

THE HARDEN HAND GRENADE FIRE EXTINGUISHER, 

workshops, factories, or offices in places where any danger 
of fire may be apprehended, as it takes very little dIrect 
heat of the flame upon them to explode the hottles and lIbe­
rate the fire-extinguishing gases. All managers of fire de­
partments lay great stress upon the Importance of checking 
a conflagratIOn In U.s IDclpient stages 

I 
and a lIberal use of 

these stRtlOnary grenades through bUlldmgs general1y would 
undoubtedly prove most efficient in thIS directIOn, whIle 
those thrown by hand are far more effiCIent and eaSIly avaIl­
able than any n\lmber of buckets of water would be. 

In accordancc WIth an order from tbe Navy Department, 
Chief Engmeer IsherWOOd made tests ot thiS grenade and re­
ported thereon WIth great detail In most emphatIC com 
mendatlOn ot ItS excellent qualllJes He says 

.. The departm'ent may have enllre conUdence 10 tbe abn­
Ity of these grenades to e xtIngmsh flame ana 111 very large 
masses, lDclpH�nt fires, that IS to say, mes J 1St commenclDg, 
m willch the mass ot name IS not great and WIth not much 
solid combuslJb.;) 1n' IgmtlOu can be extmgulshea almost 
Instantaoeous.y and WIth very little matenal For the pro 
tectlOn 01 valUable papers dond otber combustIble matter In 
fireproot buudmgs, I um of opmlon that every room Ehould 
be supplIed WIth these grenades, and that a proper number 
should be kept cor.vemently lD tbe corridors ready for ID 
stant use by the watcbman There IS no doubt the mIX­
ture wlthm the bottles WlJi retam ItS effiCIency undlmlDlsbed 
during an mdefimte penod The carboUlc dIOXIde and am 
momacal gases developed from the lJqUld by heat are the 
best that modern chemIstry can furDlsiJ for tbe extmctlOn 
of flame' 

The New li:ngland Fne Iosurance Exchauge, of Boston, 
and the Insurance Excbange of PrOVIdence, R. 1., have 
practICally exammed the working of this grenade and highly 
recommeoded Its general adoption, as have also the officers 
of a large uumber ofthe tire insurance companie� of New 
York arid other leadmg cities. 
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CODlbu.tlon oC Expl081ve Gas Ulxture •• 

Experiments in regard to the flashing temperature of 
explosive gaseil, and the velocity with which the flame is 
transmItted, have been made by Mallard and Le Chatelier. 

L The flashing temperature of explosive guses composed 
of hydrogen and oxygen belDg at 5500 C., carbonic oxide and 
oxygen at655° C ,and that of marsh glls and Qxygen at61i0° C,� 
o n  adding of a large volume o f  indIfferent gases t o  II volume 
of marsh gas and oxygen, the flashing point becomes but 
slight Iy altered, whIle addItion of an eq ual volume of car­
bonic acid to a mIxture of carbonic OXIde and oxygen rai,eS 
the flashing temperature from 655' to 7000 C, Marsh gas and 
air or oxygen mtermixed with a neutral gas can be heated for 
ten seconds at a temperature above tbe flaEhing pomt; Ihe 
retardation of the IgnWolJ Wcreases with the amount of in­
different gas added, and ls a maximum at temperatures 
little above the flashing point. 

2. The velocity with which the flame IS transmItted de­
pends upon various conditions. the igDltion is eIther con­
ducted from one stratum to olle above and below, trans­
mission by contact, or IS propagated by means of high 
pressure, transmiSSIOn by an explOSIve wave. 

This .atter conductIOn of the flame has been investigated 
by Berthelot and NieJlle The two transmiSSIOns corre�pond 
to the combustIOn and explOSIOn of liqUid and solId explo­
sives lIke U1tro-glycerine and dynamite IntermedIate be­
tween both are numerous other modes of trallsmlttIng the 
flame, wblch depend on accessory conrhtJOns and unknown 
influences. The velocity of transmission by contact proba, 
bly never exceeds 20 m per secoud, wbICh has been verified 
by numerous experiments, The maximal conductJllg' power 
of a mIxture composed of 40 per cent bydrogen and oxygen, 
the equi valent quantIty of hydrogen belDg 30 per cen t, is 
equal to 4 3 m per second , a mixture of marsh gas and air 
transmits the flame with a velocity of 0·6 m,; illuminating 
gas and air with such of 125 m" and the gaseous explosive of 
carbonic OXide and oxygen with a velocity of 2 m. per second. 
The quantity of oxygen employed in these mea�urementshas 
been less than its chemICal equivalent, and the product of 
combustIOn was tbus IDtermlxed WIth a portIOn of the ID­
flammable gas. The condu.cting power Increases with the 
iDltial temperature, and depends upon the WIdth of the tube; 
by using narrow tubes In the examlDatlOn of explosive /!:ases 
wJl b great conducting power, the transmISSIOn of the flame 
is acco:npanied by Irregular oSCIllatIOns and, when these 
oscIllatiolls follow each other very rapIdly, cause dlmmutJon 
and finally extmctlOn of the flame It 1S at first commUDI, 
cated with ulllform velocity, and assumes after so Ole lime, 
whIch depends upon the conductIve power of the explOSIve 
gases, It VIbratory motIOn, the report ot tbe flame becomes 
louder o�fore a na after each Vibratory 'penoa:' and, t�a�ers­
ing gases of hlgb condu<:tmg power, IS extmgUlshed before 
It has reached the final vIbratory pel'lod. 

When the transmIt ted pressure cansed by VIbratory mo­
tIOn and !'xt.enSlOn of the burned gas IS equal to that pro­
duced by heatmg the explosive gase� to the flashmg tem­
perature, tbe comlJustlOn IS propagated WIth a velOCIty of 

I 
the compressed wave, we bave tben a transmISSIOn of a 
flame by an explOSIve wave 

.... g_ .. 

Th" InJluence of ltIagnetlsDl on the Dev.eloplDent 01' 
;he EDlbryo, 

Prof Carlo MagglOram has recently relid an account of 
some experiments on this subject before the AcademhL-dei 
LlDceJ. 

Durmg the process of artificial incubatIOn the author ex­
posed a number of eggs to the influence of pOWerful mag­
nets. A similar set of eggs, beingbat�hed ID tbe @ame man­
ner, but kept away from all magnetIc act.lOn, served as a 
check. Cases of arrested development were four tlDles 
more nnmerous in the first grollp than III the second. Ana­
logous fact s had been preVIOusly published m the Natura 
(l!'lorcnce, 1878). Microscopic examination ,howed that the 
sterilizatIOn of these germs was probably due to an intense 
vasculanzatlOn of the yolk sac, 

After the ,birth of the chICkens this increased mortalIty 
contmued, deatbs being three tImes more numerOUb ill the 
magnctlzed grollp All the counter test Chickens reacheO 
thell' :h,lI developmellt, whIle of tbe 114 of the first g-J'OUp 60 
presentea notable ImperfectIOns, Their movements were 
also abnormal, There were three cases of paralysis and two 
of contractIOns. 

SIX of tbese chickens arrived at matunty. Of these, two 
were cocl?s or a splendid stature, and endowed with an in­
sll.tIable reproductive appetite, With tbe four pullets it was 
qllJte the contrary. One of them never laid at all, and the 
three others generally produced merely minute e!!gs (the 
heavle5t welghlllg only 30 g-rms.), WitllOUt yolks. :wiLbout 
germmal spot, and, 10 a word, sterile. 

The magnetIc iDfiuence lIpon the embryo is therefore evi­
dent, and Its actIOn upon the structure and the functions of 
the germ IS stIli manifest when the latter IS arrived at ma­
tunty. 

May we not, to, ,explain this effect of tbe magnets, sup­
pose an mterferen�e between the magnetic vlh�ations and 
the heat vibrations which animate the mole�ules of the fe-­
cundated germ. and impel them toward a new condition of 
organi<) eqmlibrium? This influence geurrally prevelltR, 
nnd more rarely retards, tbe development of the embryos 
(hypertrophy ID the two cocks, alld atrophy in the four hens), 
and, as m terference implie� analogy, may we not infer that 
the vibratIOns which Impel the germ toward It� development 
are analogous to the magnetic vibrations?-Jour. of Science. 
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