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THE AEROPLANE IN THE PATENT OFFICE. to similar studies and give them the opportunity of 
Since the days of Deucalion man has always desired consultation, of comparing their opinions, and of 

to fly. Leaving out of consideration mythical ac- friendly though critical discussion. Thirdly, they 
counts of flight, the first successful venture was that enable each nation to profit by the experience of others. 
due to the invention of the balloon. The Montgolfier Two dangers which mainly retard our progress and 
balloon established the possibility of flotation. B ut threaten our future are the wars of nations and the 
this is not flight. The diJ'igible and self-propelling wars of classes. As regards the first. our condition in 
balloon has not yet attained practical success. But I Europe is very serious. Our peace establishments com
self-propelling flying machines without balloons, work- prise nearly 4,000.000 men ; those for war approach 
ing on the helix or aeroplane principle, are common, at 20,000.000. The nominal cost is over £200,000,000, but, 
least in the shape of toys. The aeroplane has been as the Continental armies are mostly under conscrip
the subject of some very curious investigations by tion, the real cost is much larger. As a consequence 
Prof. Langley, of the Smithsonian Institution. and of this colossal expenditure the public debt of Europe 
Hiram Maxim, in England, has constructed a flying is continually increasing. This appalling debt is reo 
machine of full working djmensions. Our readers presented by no valuable property, it has fulfilled no 
have been kept fully informed in t.hese matters. In useful purpose, but has been absolut.ely wasted or even 
the SCIENTIFIC AMERICAN and SUPPLEMENT the worse. Moreover, the economic conditions which ne
most recent developments in aerial navigation have cessarily result are very grave. Taxation is increasing", 
been presented, and but a few weeks have elapsed the houl's of labor are longer than would otherwise be 
since we chronicled the last trial of the Maxim ma- necessary; all this is a serious reflection, not only on 
chine, at which it actually left the lower tracks and our moral, but on our common sense. In our own case 
executed flight for a short distance. one-third of the total taxation goes to pay for the wars: 

Mr. Maxim naturally desired to secure a patent in of the past, one-third is spent in preparing for the 
the United States, and, regarding his complicated ma- wars of the future, and only one-third remains for the 
chinery as a unit, wished to patent the whole as a fly- needs of the country itself. It is impossible for any 
ing mach ine. But the Patent Office objected, and, re- one to cODtemplate this gigantic military expenditure 
fusing to take his view, stated that a number of without the gravest forebodings. Even if we avoid war, 
distinct applications should be made to cover the de- the expenditure must inevitably lead some of the 
vices used. European nations to bankruptcy and ruin. In fact, 

Much against his will, the inven tor altered his appli- we never have any peace now; we live practically in a 
cation, and while still applying for a fundamental fly- state of war, happily without battles or bloodshed, ' 
ing:lDachine patent olllitted much which he felt should but not without terrible suffering. In fact, the re
be included. But he ran against another obstacle. ligion of Europe is the worship of Mars. This state 
The examiner, after noting that the applicat.ion had of things is discreditable to a civilized continent.. 
been rest.ricted to cover the air ship alone, notified the There may be some excuse for barbarous tribes who 
applicant that a working lllodel was required. This settle their disputes by brute force, but surely we 
was reasonable enough perhaps. But the next state· who pretend to be civilized should aspire to a better 
ment of the examiner, one absolutely committing in system of settling international q uestions. We have 
its tenor, states that .. It is

' 
held that the invention is such a system, namely, the principle of arbitration, 

incapable of practical operat.ion, since, without the as- and I hope we may adopt it more and more. 
sistance of a gas field or equivalent the device will be Another forlll in which the demon of war threatens 
incapable of ascension. " By the curious expression the future is the struggle of classes-not only that for 
.. gas field," a gas bag or balloon is meant. Mr. Maxim higher wages, not merely that as it is called between 
has criticised the action of the Patent Office very se· capital and labor, as if capital could be utiJized with
verely in the London Engineering, considerable corre- out that mos t exhausting form of labor, the labor of 
spondence has been elicited, and wide publication has the brain, but as we have seen in several cases lately 
been given in the scientific journals to the strictures in between differeQt trade unions. This is, if a less bloody, 
question. As Mr. Maxim's air ship represents the most not a less deadly form of h uman contest. In England 
ad vanced work in aeroplane flight, the action of the we have sllffered greatly from strikes, and I doubt 
Patent Office amounts to a ruling that aeroplane flight whether the workmen have not suffered· more than 
is impossible. Right on the heels of this wid,ely pub- the employers. ,No doubt wages have 1'i8en, but it has 
lished decision comes tile aCCOullt v£ ilh", trIal ur JUly l"Xll quo"tiODCd by high authorities, whether they 
31, when the machine carrying three people developed would not h ave risen still higher if there had been no 
so much ascensional power as to break away from re- strikes. Lord Armstrong has pointed out the effect 
straint and actually to perform a short flight. strikes have had in discouraging manufacturing en-

In the words of the old story. the flying is all right, terprise, and thus diminishing the demand for labor. 
the trouble is in the alighting. Mean while the Patent I believe that most manufacturers would agree with 
Office goes on record as disbelieving in the possibility his Vie"w. Among domestic servants and in many 
of aeroplane flight. Langley's and Maxim's experi- parts of the country in the case of agricultural la
ments carried out by apparatus swept th rough the borers,' though there are practically no unions and 
air on rotating arms went to prove �the possibil ity have been no strikes, the rates of wages have equally 
which the Patent Office denies. It is  bad enough for the risen. and the conditions 'of employment h ave been 
inventor to be told that a flying model is required, when substantially improved, and this although the agricul
the Maxim air ship is such that it can hardly be repro· tural interest h as been very much depressed. The 
duced in miniature, but it is still worse for the office to ordinary boards of conciliation, however valuable, 
go out of its wayaud state that a "  gas fleld" is re- have one great defect, that the interetlts of employers 
quired to rendel' the device operative. Mr. Maxim and employed are, at least in appearance, directly op
very naturally doubts whether a balloon would re- posed. We have, however, in London organized a 
main harnessed to bis ship. The theory of action of conciliation board, which is ably presided over by 
the aeroplane requires rapid progression. precisely the Mr. Moulton. on a wider basis and one I think more 
thiQ��which it is lllOl't difficult to obtain with a bal- likely to be ultimately successful. 
loon, and the action of his machine would be most After criticising the various systems of popular re-
seriously hampered by Que. presl:'ntation in vogue, and declaring his belief that 

The air ship mur.ttl'aV:el forward very rapidly ; a in some form or other proportional representation 
balloon would be an obstacle to what may be" termed would in time be generally adopted, Sir John Lub
its operative progress. Precisely the thing which the bock referred to the great decrease of crime in England 
Paterit Offi� declares essential to operativeness would under educational influence. He concl uded: I am. 
render it inoperative. If a general ruling for aeroplane however, far from thinking that we have yet arrived 
cases has been promulgated, it should certainly be re- at the best system of education. It is still too m uch 
scinded as quickly as possible. Othel'wise in ventors of confilwd to books and words, and we do not bring our 
machines of this class will have to t.op their li'tructures children sufficiently into contact with nature herself. 
with a balloon, neither useful nor in accord with the Aristotle well said that •• The hand is the instrument 
principle of their inventions. of instruments, and the mind is the form of forms." 

• I • I • and we must train the hand and the eye. and then 
The Instltnte of Sociology. train and rely on the memory. 

The first congress of the International Institute of The congress continued its sittings on October 2 and 
Sociology assembled on October 1, in Paris. 3, when papers were read by M. De l'Estrade on the 

Sir J. Lubbock, the president, in  opening the pro- division of the soil, by M. Enrico Ferri, an Italian 
ceedings, deplored the fact that historians had so deputy, on socialism. and by M. Rene Worms on 
much neglected the social side of h istory. Page aft-er science and art in sociology. 
page was devoted to wars and battles and st.ruggles ,'.The Temps, discussing Sir J. L ubbock's address, 
for power, while the social cQndition of the pl:'ople expresses .surprise that the spread of education has 
was dismissed in a sentence or two. In the course of reduced crime in England, whereas in France it has 
his address Sir J obn Lubbock also said: had a contrary effect. 

International associations such as that now founded -� be babits and peculiarltle. of tbe animals.-5 iIIu.trations ..... 15715 
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GARDENING f.or women is en,!:;aging attention in 
Germany, and a horticultural school for girls and 
women is about to be opened at Berl in .  The principal 
is Fraulein Elvira Castner, who flrst mooted the idea 
in a paper read before the Berlin society, FrauenWohl. 
It is proposed to teach, all branches of gardening, 
and to devote special attention to the production.of 
fruit. 
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Un'W"eleome DI.coverle •• 

Modern science has made many a wonderful dis
covery, but unfortunately not all of its discoveries are 
welcome. It has revealed the beautiful processes of 
nature, but it has also revealed her destroying agen
cies. The more closely man has studied, the more com
plicated has he found conditions and the more dangers 
has he recognized. Where all is outwardly lovely, he 
has found inward.harm. The microscope has disclosed 
miimte horrors, none the less horrible because minute. 
The telescope, as it sweeps the heavens with its far
seeing eye, has foretold stupendous catastrophes. Much 
that was thought beneficial has been proved danger
ous, and much that was thought harmless has been 
proved fatal. It has been demonstrated that hand in 
hand with benefits stalk injuries. Great good is 
always attended by satellites of little evils. 

Years ago people lived in calm confidence that what
ever is, is right. They had faith in all things. To-day 
people have faith in nothing. They are like pilgrims 
walking through the valley of the shadow of death, 
feeling thick about them horrors they could not see. 
They have learned that the very air, once considered a 
life-giving nectar, is peopled with ferocious microbes 
seeking whom they may devour. They imagine their 
insidious enemies perched on restaurant chairs, sitting 
atilt on the passing coin, flying from shoulder to 
shoulder in the jostling crowd. They have learned that 
the water they drink swarms with life and carries 
germs of dread disease. They have learned that one 
article of food is bad for the nerves, another heats the 
blood, another is hard to digelSt, and so on through all 
known menus. They have learned that imperfect 
sanitation and ventilation endanger health, and that 
proper conditions are, moreover, very rarely attained. 
N or is it in everyday affairs alone that science has 
pointed out the dangers that a wait man. Through all 
the realm of human interests it has conjured up evils. 
Its warning cry runs the gamut of calamities from the 
danger of not exerch;ing enough up to the danger of 
the race multiplying too fast for the earth to support 
it and the equally dramatic danger of the earth flying 
from its orbit and rushing into the warm embrace of 
the sun. 

Sensitive souls are reduced to a state of abject terror 
when they think of the small chance man has of life, 
health, and prosperity, in the face of these ogres of 
science. What shall they eat, wherewithal shall they 
be clothed, what can they in safety do, when in all 
things lurk death and disaster? They dare not indulge 
their pet weakness for coffee. They eschew their fav
orite dainties. They fear to come in contact with their 
fellows or to touch the railing, counter, or car strap, 
touched alike by all sorts and conditions of men. They 
fear contagion in the doctor's office and blood poison
ing from his knife. They fear a thousand things in 
daily life. Meanwhile they still live. 

Certainly science has evolved much truth, and its 
warnings are worth the heeding. But the warnings of 
science, like all other advice, should be referred to a 
judicious committee on common sense. It should be 
remembered that doctors sometimes disagree, and the 
verdict of one authority, or a half dozen, is not neces
sarily the verdict of science. Moreover, a truth may 
be too sweepingly applied. Circumstances and indi
viduals differ, and what will hold good in one case needs 
modification in another. It seems to the hardened 
and incredulous that if life be really so beset with dan
gers, it is passing strange that generation after gene
ration should have lived and thri ved in their midst. 
and this also without a knowledge of their existence. 
If our ancestors, knowing nothing of these wonderful 
discoveries of hidden evil, managed to avoid the pit
falls, why not we? Does mere knowledge of danger 
make one more susceptible to its effects? Where is 
the wisdom that should accompany increasing know
ledge? Natural living and confidence in nature are 
the best safeguards against such evils. Common sense 
is the best of disinfectants and work the best of reme
dies. -Minneapolis Times. 

.4 ..... 
Dangeron. (lhelDical. in Photography. 

Attention has latel y been called to the injurious ac
tion exercised by metallS on the hands of photo
graphers, which it is asserted may be avoided or the 
ill effects be at least reduced to a minimum. Thus, in 
the development of negatives, only the extreme tips of 
the forefingers and thumbs need be wet with the solu
tion, and then only the front portions of them, where 
the skin is the thickest ; in most instances, in fact, in 
handling injurious chem icals, it is only when they come 
in contact with the thinner portions of the skin, as on 
the back or between the fingers, that any harm results. 
Briefly, IndIa rubber finger stalls, of but the slightest 
cost. will perfectly protect the fingers from all per
nicious materials, and, being exceedingly thin, are by 
no means uncomfortable to work in. It is noted, in 
this connection, that the effect of chemicals is strongly 
different on different individuals. Thus, an instance 
is cited of one who had dealt for years, and with im
punity, with cyanide of potassium in connection with 
electroplating as well as photography. but suffered se
verely from bichromate of potash; another, on whom 
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the bichromate was innocuous, even when used on a 
large scale, could scarcely touch cyanide without suffer
ing inconvenience-even the smell of the substance 
subjecting him to nausea and headache. 

••••• 

The Earlie.t Electric Passenger Boat. and 
Passe llger Cars. 

The earliest passenger boat propelled by electricity 
is believed to have been that of Prof. Jacobi, of St. 
Petersburg, Russia. In 1838, on the river Neva, he 
had such a boat. It  was 28 feet long, 7 feet wide, and 
carried 14 persons. The electric motor was operated 
by means of 320 Daniell cells. 

The ,earliest passenger car propelled by electricity 
is believed to have been that of Alexander DM'idson, 
of Edinburgh. It was in operation in October, 1842, 
and is thus described in the Edinburgh E vening Jour
nal of that period : 

"ELECTRO-MAGNETIC RAILWAY LOCOMOTIVE. 

" A trial of this very ingenious machine, constructed 
by Mr. Davidson, was made last month on the Edin
burgh and Glasgow Railway, in presence of a number 
of gentlemen, many of whom were eminent for their 
scientific knowledge. The construction of the car
riage is the first attempt which has been made in this 
country to apply the powers of electro· magnetism to 
railway traffic, and from the success which attended 
this trial, sanguine hopes may be entertained that 
the period is not distant when it will either supersede, 
in many cases, the employment of steam. or lend a 
powerful aid to this mighty instrument in all the 
operations in which it is at present employed. The 
carriage was impelled along the railway about a mile 
and a half. and traveled at the rate of upward of 
four miles an hour, a rate which might be increased 
by giving greater power to the batteries, and enlarg
ing the diameter of the wheels. We understand that 
the carriage was built at the expense of the railway 
company. and we cannot but congratulate them in 
having the discernment to employ Mr. Davidson, a 
gentleman of much practical knowledge and talent, 
to whose genius great discoveries have been made in 
electro-magnetism, by whom the carriage was pro
jected, and to whose un wearied exertions the practi
cability of the scheme is almost placed beyond a 
doubt. 

" The dimensions of the carriage are 16 feet long by 
7 wide, and is propelled by 8 powerful electro-magnets. 
The carriage is supported by four wheels of 3 feet dia
meter. On each of the two axles there is a wooden 
cylinder, on which are fastened three bars of iron at 
equal distances from each other, and extending from 
end to end of the cylinder. On each side of the cyl
inder, and resting on the cylinder, there are two pow
erful electro-magnets. When the first bar on the cyl
inder has passed the faces of two of these magnets, 
the current of galvanism i8 then let on to the other 
two magnets. They immediately pull the second bar 
until it comes opposite them. The current is then cut 
off from these two magnets and is let on to the other 
two. Again they pull the third bar until it comes op
posite, and so on, the current of galvanism being 
always cut off from the one pair of magnets when it is 
let on to the other. 

" The manner in which the current is cut off and let 
on is simply th us: At each end of the axles there is a 
small wooden cylinder, one-half of which is covered 
by a hoop of copper; the other is divided alternately 
with copper and wood (three parts of wood and tbree 
of copper). One end of the coil of wire which surrounds 
the four electro-magnets pre!:'ses on one of these cylin
ders on the part w hich is divided with copper and 
wood; the other end of the coil presses on the other 
cylinder in the same manner. One end of the wires or 
conductors which comes from the battery presses con
stantly on the undivided part of the copper on each 
cylinder. When one of the iron bars on the wooden 
cylinder has passed the faces of two magnets, the cur
rent of galvanism is let on to the oth er magnets, by 
one end of the coil which surrounds the magnets, pass
ing from the wood to the copper, and thereby forming 
a connection with the battery. This wire continues to 
press on the copper until the iron bar has come oppo
site the faces of the two magnets, which were thus 
charged with magnetism. On its coming into that 
position, the current is cut off from these two magnets 
by the wire or rod of copper passing from the copper 
to the wood, and thereby breaking the connection 
with the battery. But when the wire or rod of copper 
leaves the copper on the one cylinder, it leaves the 
wood and passes to the copper on the other cylinder 
at the other end of the axle, and in so doing connects 
the other two magnets with the battery, and they pull 
the next iron bar in the same manner. At the other 
end of the carriage there are other four magnets and 
wooden cylinder, with iron bars arranged in the same 
manner. 

.. The battery, which is used for propelling the ma
chine is composed of iron and zinc plates immersed in 
dilute sulphuric acid, the iron plates being fluted so as 
to expose greater surface in the same space. The 
weight propelled was about six tons." 
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High Voltage Electric Shock Produce. Insenl!lla 

bility to Pain. 

Dr. P. S. Donnellan, M. D. , of Philadelphia, writing 
to the Medical News, describes a case occurring in 
the practice of his colleague, Dr. W. M. L. Coplin, as 
follows: 

On the 20th of April, 1894, J. R. , aged 44 years, while 
engaged in repairing broken wires for the Bell Tele
phone Company, grasped the ends of a wire that had 
crossed an electric light wire conveying one thousand 
volts. He received the full force of the current through 
his body and was immediately rendered unconscious. 
He was thrown violently to the ground, and could not 
be released until the current was broken by a fellow 
lineman, who cut the wires apart with a hatchet. 

The man was brought to St. Mary's Hospital with in 
half an hour of the accident, and I saw him a few 
minutes after his admission. He was in profound 
coma, with pupils widely dilated and irresponsive to 
light, breathing stertorous, face pale , and bathed in 
perspiration. About ten minutes later he vomited, 
and then became wildly delirious, so that it required 
the combined efforts of three men to keep him in bed. 
He moaned and cried incoherently, and tonic and 
clonic convulsions of a severe type succeeded each 
other with great rapidity. At this time we were un
able to take his temperature on account of his extreme 
restlessness, but to the hand it appeared about normal. 
His respirations now lost their stertorous character, 
and became more of the Cheyne· Stokes variety, averag
ing about ten per minute for two hours after his ad
mission. The pulse was 80 per minute, of high ten
sion. 

The man was given morphine by hypodermatic in
jection ; and as the delirium and convulsion::s did not 
abate, the injection was repeated and soon afterward 
he gradually quieted down. As his respirations were 
alarmingly feeble, he was given strychnine by hypo
dermatic injection with excellent effect. He fell into 
an apparently normal sleep, from which he awoke four 
hours later, conscious, but slightly dazed, and feeling, 
as he expressed it, "tired and sore all over." On my 
visit to tbe h013pital next morning I found that he had 
slept well during the night ; his temperature was 98·8 ; 
his pulse 72, his respiration 18. He complained of pain 
from a number of severe burns that he received during 
his contact with the wire. These burns were distributed 
irregularly in lines over the back, arms, and legs, and 
evidently were caused by the intensity of the current, 
as the clothing which covered the affected areas show
ed no signs of having been scorched. 

On questioning the patient a!! to the nature of the 
accident, he remembered perfectly all of the incidents 
of his morning's work up to the time that he grasped 
the wire that conveyed the shock through his body. 
After that moment he had not the slightest knowledge 
of what had occurred, and did not suffer the least pain 
until he awoke at 6 P. M., as already stated, to find 
himself in bed in the hospital. The patient made an 
excellent recovery. 

In view of the employment of electricity by the 
authorities of certain States for the purpm.e of putting 
condemned criminals to death, the facts of the case re· 
lated are of interest. 

In another case elsewhere, according- to the state
ment of our patient, he was a bsolutely insensible to 
pain from t he instant he received the shock ; even the 
actual discharge of the current caused him no suffer
iug; and were it not for the �urning of his skin, he 
would not have been aware that he had met with an 
accident. 

While it is to be regretted that the public is greatly 
exposed to accident from contact with currents of high 
tension on account of the al most universal employment 
of electricity as a motive and lighting power in our 
large cities, it seems to me that, so long as capital pun
ishment has to be enforced as a legal penalty, the elec
tric current, properly applied and of sufficient high 
tension, is the most humane agent yet devised for put
ting condemned criminals to death. 

.. ,.1" 
Shortsighlednesll. 

In the public schools of France 24'2 per cent of the 
scholars are shortsighted, in those of Germany 35 per 
cent, and in those of the United Kingdom 20 per cent. 
The percentage of myopy is highest in the classes of 
rhetoric and philosophy, The hygienic condition of 
the school does not seem to affect it, but in the opinion 
of Dr. Martin, a French authority, want of physical 
exercise is the chief cause of it. By modifying the 
w ork of the classes. and allowing reasonable spells of 
exercise between them, the proportion of myopy in 
the college of Giessen fell from 26 6 to 17 per cent in 
five years. 

----------__ • __ 'H ... ,�.�----------
The Great Search Light. 

The great search light made by the General Electric 
Company and which was exhibited at Chicago, after
ward at the Winter Exposition, San Francisco, has 
found a final home and resting place at Mt. Lowe, Cal. 
It is estimated the rays of this wonderful light can be 
seen at a distance of two hundred miles, when the air 
is clear. 
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A FOOT PROPELLED VEHICLE. 

This vehicle has, behind its rear axle, a compartment 
for carrying packages, adapting it for the use of trades
men and others in delivering goods, the central por
tion of the vehicle 'being free for the riders and the 
propelling mechanism. The improvement has been 
patented by Mr. John W. Cleary, of No. 111 Montague 
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ject of a patent recently issued to Mr. Henry B. McKee, 
of No. 695 Willoughby Avenue, Brooklyn, N. Y_ Near 
the lower edge of the tail board are forwardly extend
ing hooks, which may be formed on a single rod, and 
these hooks engage notches in catch wheels on oppo
site sides of the cart, the wheels also having pins on 
which are pivoted the outer ends of extensible rods, 
whose other ends are each pivoted to an arm on a sta-
tionary portion of the cart. The extensible rods nor
mally push on the catch wheels to hold the tail board 
in closed position, as shown in full lines in Fig. 1, but 
when the body of the cart is tipped down at the rear, 
as shown in dotted lines, the catch wheels are turned 
and the tail board is swung outward. The side rods 
are made in t wo sections by means of a yoke in which 
one section slides against the tension of a spring, to 
provide against strain or breakage, should the body 
s wing beyond the normal point in dumping. Fig. 2 is 
a side view of the catch wheel and hook, and Fig_ 3 
shows the fastening device at the front end of the cart, 

I· where a depending hook engages a notch in the catch 

. wheel, and teeth on the wheel are engaged by a pawl 
Ion the cart frame, to hold the body of the vehicle in 

CLEARY'S FOOT PROPELLED VEHICLE. 

normal position. On this wheel also is a handle, by 
which the wheel may bp turned to bring the hook and 
pawl in engagement therewlth_ . The device works en

Street., Brooklyn, N. Y_ The front axle has a com mon tirely without friction, and it is not possible for it to 
form of fifth wheel, and is connected by chains with a catch or bind so that force will need to be used to 
nearly vertical steering shaft at the top of which is a facilitate its working. 
hand wheel. The rear axle is revolved by sprocket· 
chains from a crank shaft journaled in the frame of 
the vehicle, the cranks on the shaft being connected 
by pitmen with pedals or foot levers, the vehicle hav
ing t wo seats and four pedals, so that two people may 
ride and assist in its propulsion. The package carrier 
consists of two or more parts, the smaller ones when 
not in use to be nested in the larger one, which rests 
on the bed of the vehicle, while the movable part of 
the carrier is supported by two pairs of pivoted arms 
extending from posts projecting upward from the rear 
axle_ The receptacles of the carrier are preferably of 
skeleton construction, and have pivotal connection 
with the arms, and the posts--m-e--vertieally slotted, to 
permit the upward movement of the upper pair of 
arms when the upper compartment of the carrier is 

.. ,., .. 
'.1'0 Walk Properly. 

Lippincott's Magazine says :  Stride out to your full 
measure, but don't try to go beyond it ; and try not to 
fall short of it as you go on. Keep the knees as straight 
as you can conveniently, and this will oblige you to 
rise on the ball of the foot behind at each step. The 
calf of the leg is a valuable element in walking, and 
yet many walkers, by throwing their weight upon the 
knees and the muscles of the front of the upper leg, 
lose the push and spring of the calf altogether. Such 
men habitually stand with knees bent, like a "sprung" 
horse, and only straighten the knees by an effort. 
The arms should swing freely, the head should be up 
and the chest expanded ; breathe deep and breathe 
slow. Few people walk right ; yet it is an easy thing 

to learn, and when it is learned you 
can walk farther, faster and more en
joyingly than if you do it wrong . 

•• • 

SOLID SPLIT OPEN SPLIT CLOSED 

COLLARS FOR USE ON SHAFTING. 

The solid and split collars shown in 
the illustration are chambered to avoid 
unnecessary weight on the shaft, while 
preserving the full bearing surfaces at 
each end. They are made by the 
Gouverneur Machine Company, of 
Gouver�eur, N. Y. Owing to their 
hinge joint, the split collars may be 

THE "GIANT" SAFETY COLLARS. 

swung upward, as indicated by the dotted lines, the 
pivot pins at the inner ends of the upper pair of arms 
then resting in offsets of the slots to support the re
ceptacle in raised position_ A leg is also pivoted to 
the under side of the movable receptacle, the raising 
of the latter allowing the leg to swing into vertical 
position to form a support for the raised receptacle. 
The vehicle Illay t hus be arranged to carry a com
parativelylarge amount of goods, in such manner that 
they may be easily handled_ 

... .... 
A TAIL BOARD CATCH FOR DUMPING VEHICLES. 

The device shown in the illustration securely holds 
closed the tail board of a cart or car until the latter is 
tipped downward at the rear, when the tail board is 
automatically released, to permit the discharge of the 
load. The improvement may also be used upon a dump
ing car, when the fastening device is employed to lock 
the �ides of the car. The improvement forms the sub-

McKEE'S VEHICLE DUMPING DEVICE. 

put upon the shaft in a space equal to' 
their length, and when in place the set 

screw that holds the collar together !tlso secures it in 
position on the shaft. No bolts are used and set screw 
heads do not project above the surface. 

• I ••• 
A TOWER TANK-SO,OOO GALLONS CAPACITY. 

The illustration represents a large tank supported 
by an all iron four column tower, 63 feet high_ It is 
one of a kind largely used in connection with inde
pendent water supplies for protection against fire in 
mills, factories, warehouses and storage yards. The 
tower costs much less than such as are generally built, 
considering its durability and strength, being built 
after a specially patented design of the W_ K Cald
well Com pany, of Louisville, Ky. , for many years large 
manufacturers of towers, tanks and tubs. The com
pany make all sizes of tanks, from 300 to 100,000 gal
lons capacity, and furnish full particulars, with plans 
and specifications, for building foundations and erect
ing towers. The latter, it is hardly necessary to say, 
is a IllaHer to which the best of attention should be 
given, for 20,000 gallons of water weigh more than 85 
tons-50,OOO gallons weighing over 200 tons-and any 
defect in the foundation or structure of the tower may 
prove dangerous as well as costly . 

• ••• • 
A SCREW HOLDING SCREWDRIVER. 

The engraving illustrates a tool designed to tem
porarily hold a screw and carry it to engagement in 
the screw hole before screwing it home. It has been 

I 
recently patented by Mr. Maximilian Keehn, of No. 
156 East 112th Street, New York City. In Fig. 1 the 
tool is represented holding the screw, Fig. 2 showing 
one end of a sleeve which slides on the shank of the 
tool, the sleeve having at its inner end a pin engaging 
a rece8S in the handle. to prevent the sleevf> from tnrn
ing. The sleeve is split longitudinally, forming pronged 
ends having recesses for the reception of the screw 
head, there being also in wardly projecting flanges 
near the ends of the prongs, as shown in Fig. 5, form
ing a seat for the head, and also engaging the shank of 
the screw. Figs_ 3 and 4 are transverse sections of the 
tool and sleeve in engagement with the screw. On the 
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shank of the tool are also cam lugs and notches engaged 
by the prongs and flanges of the sleeve when the latter 
is in rearmost position, as shown in Fig. 2, and a spring 
tongue in one of the splits prevents accidental displace
ment of the sleeve. With this improved tool a screw 
may be placed and driven without the necessity of the 
operator holding the screw with one hand, which is 

KEEHN'S SCREWDRIVER • 

sometimes extremely inconvenient, the conditions of 
actual practice frequently necessitating the employ
ment of pliers or other devices. 

.. .... 
Lead Poi.ooing CrolD lniHstooes. 

A series of cases of lead poisoning in a family have 
been traced by Dr. H. Strauss, of Giessen, to the 
material used in stopping the millstones in which the 
flour for the bread of the household was ground. The 
stopping contained a very large q uantity of sugar of 
lead. Dr. Strauss states that a more extensive epi
demic of lead poisoning at Chartres about thirty years 
ago was also traced to the use of a stopping for mill
stones which contained a large quantity of lead.-Brit. 
Med. Jour. 
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[FROl[ ENGINEERING.] 

A NEWCOMEN STEAM ENGINE. 

The steam engine long ago attained the dignity 
of having a history, and, indeed, an ancient history. 
It is to be found in m useums and collections, and 
already many controversies have been waged over 
most points in its early construction. Attempts have 
been made, by aid of engravings and drawings, to 
reconstruct some of the earlier examples, so as to give 
the preseut generation a vivid idea of the triumphs of 
some of the great mechanical minds long passed away. 
Valuable as these full-sized models are, they, neverthe
less, lack actuality, and there is always a doubt in the 
mind of the spectator of their literal accuracy. Far 
better it is when an actual example can be secured, 
and preserved for posterity. At the present moment 
there is a specimen of an engine built by Newcomen, 
of Dartmouth, in 1705, rusting away in the open air 
for want of a friendly hand being put forth for its 
preservation. It was brought to our notice by Mr. 
Bryan Donkin, to whom its existence was disclosed by 
Mr. Samuel Fletcher, of Ashton-under-Lyne, and we 
have pleasure in presenting our readers with an 
engraving showing its condition a year ago (since then 
the beam has fallen over) . For years the engine was 
l o o k e d . upon a'S one of 
James Watt's first produc
tions, but recent inquiries 
leave no doubt that it is a 
steam motor of the New
comen pumping type, sin
gle-acting. N o t  h i n  g is 
known at all trustworthy 
as to its history. There 
(l,re a few old residents in 
the neighborhood who re
member its being occasion
ally, though not regularly. 
worked some 60 or 70 years 
ago (1834) for pumping a 
mine, about which time it 
�eems to have been allow
ed to fall into disuse. The 
date of its erection in Fair
bottom Valley, half way be
tween Ashton-under-Lyne 
and Oldham, is  uncertain, 
b u t  it was p r o b a b I y 
toward the end of l a s t  
century. I t  is still o n  the 
original site. The engine 
consists of a solid masonry 
pillar, 14 ft. 6 in. by 7 ft. 3 
in. at the bottom, carrying 
the beam, which is made 
of oak, 1 2  in. by 14 in. ,  
braced together with iron, 
and has segmental ends 
with the balance weight at 
one extremity and the pis
ton at the other. The 
beam, about 20 ft. long, 
r o c  k s on t wo trunnions 
restIng on the central ma
sonry pillar, and the piston 
and pump rods are attach
ed to it by chains. The 
cylinder, of cast iron, is 
about 27% in. in diameter 
ancl about 6 ft. stroke, the 
stearn entering only at the 
bottom. It is  cast in one 
piece, 8 ft. 9 in. from flange 
to flange, and about 1%: in. 
thick. As there was no 
separate condenser, con-
densation was effected by injecting water into the 
cylinder by a motion from the beam. It is impossible 
to say whether there were any rings round the piston, 
as it has not been taken apart, but probably there 
were none. A method often employed for keeping the 
joint of the piston good was .  to place horse dung on 
the top, but other materials that retained moisture, 
such as turf or tow, were also used. The val ve gear 
was off a few years ago, and the pieces were lying 
about, but they probably could be collected. The 
w rought iron boiler, of the wagon type, is in a very 
bad condition ; it is believed to be of a more recent 
date than the engine, and that the original was a hay
stack generator. 

The width of the boiler is 6 ft. 3 in. at the widest 
part, and 5 ft. 7 in. at the narrowest, the height being 
7 ft. There is a steam dome 18 in. in diameter by 
14 in. deep, with an 8 in. steam pipe leading vertically 
out of it. There are five plates in the circumference 
of the boiler, and 12 rings of plates in its length, the 
average size of plate being 19 in. by 3 ft. 6 in. The 
present thickness of the plates varies from h in. to zero. 
The pitch of the rivets is 1� in. to 2 in. 

lt appears probable that this is the oldest engine in 
existence, but it is in a most .dilapidated state. Having 
been so long exposed uncovered to all weathers, the 
beam has nearly fallen on its side, and the boiler is 
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worn away till it is no thicker than paper in parts, 
with many holes. The grievous condition of neglect 
and disrepair into which the engine has fallen is an 
object of much concern to the people in the neigh bor
hood, who would gladly co-operate in efforts to save it 
from rot, rust, and total destruction. The engine is 
the property of the trustees of the late Earl of Stam
ford and Warrington. 

• • • • • 
Peach C ulture In BelglulD. 

The United States consul at Liege, in his last report, 
says that the kingdom of Belgium, after supplying a 
population of 500 to the square mile, exports 105, 000, 0)0 
lb. of fruit. Last year the markets were glutted, and 
the value of foreign shipments rose to abont £600,000. 
A very large proportion of the fruit shipped consisted 
of peaches, and of the finest varieties. In fine soil, 
and in situations protected from the north and north
east winds, peach trees, grown from the seed, have 
occasionally borne fruit ; but to ascertain the best stock 
upon which to bud, a long series of experiments were 
tried and tried again upon all the varieties of prune, 
apricot, sweet and bitter almonds--every tree, indeed, 
of a kindred nature-till the conclusion was reached 
that the best stem for grafting is the red plum. This 

AN OLD NEWCOMEN STEAM ENGINE. 

hardy plant, whose root s spread wide and strike deep, 
imparts much of its own vitality to its foster scions. 
Grafting or budding is done out of doors, so as not to 
soften the young tree by accustoming it to unnatural 
conditions. The next question to be considered was 
that of soil.  In sandy and dry earth it was found that 
neither the plant nor the peach flourished, the one 
being spindling and the other smaH ; while in rich and 
moist alluvial soil the tree prospered at the expense of 
the frnit. A calcareous soil, neither wet nor dry, is 

that the young trees fared very little better upon 
them than in the orchard. They next tried the wall, 
not asin some countries where mural inclosures are built 
at great expense for the special protection of delicate 
fruit, but the sunny sides of their houses, and this met 
with such astonishing success thMi there are few houses 
to-day in Belgium upon whose southern exposed sides 
trees are not trained. No chateau is too grand, and 
no cottage too humble, to furnish them protection and 
support. Consul Smith says that last summer he saw 
ripening upon the gable end of a town house, a surface 
of about thirty feet square, over 2, 300 peaches, and 
every one of them larger than a hen's egg. There 
were four trees, two of them with dwarf stems, not 
more than 12 inches high, and branches 6 feet long, 
radiating like the ribs of a fan, and two " riders," or 
bushes grafted upon tall stocks, whose boughs began 
to spread where the others terminated. At the time 
of flowering, it is always necessary to shield the buds 
from the action of frost, and th is is done by various 
methods, the best of which experience has shown to be 
the placing, among the upper boughs of the trees, 
of branches cut from other green trees. This plan has 
been attended by good results, though it should be 
employed with great caution, as too much shade is apt 

to stifle the germs, by ex
cluding the rays of the 
s u n . Another method, 
until recently very much 
in vogue, and always effec
tive, is the employment of 
mosquito netting, or other 
cheap m a t e r i a  1 with 
meshes large enough to 
admit the free passage of 
light and air. The old 
custom of using closely 
woven cloth, like table or 
bed linen, at night, and 
removing it in the morn
ing, is said to be more dan
gerous than the frost itself, 
as the trees at this season 
cannot be deprived of air 
without serious injury. In 
addition, t h i  s artificial 
heat at night, succeeded 
by t he warmth of the sun, 
hastens t h e  i r blowing, 
when the object is to delay 
it as long as p o s s i b l e . 
Shading at noon is some
times as essential as cover
ing at night. The poor 
succeed very well in pro
tecting their fruit, by plac
ing a n umber of horizontal 
poles about 18 inches apart, 
and from 4 to 6 inches from 
the trees, and c o  v e  " i  n g  
them with light wisps of 
straw. In good situations, 
penthouses will sometimes 
suffice to protect the fruit : 
in any case, they are ex
tremely useful in checking 
the flow of sap. Since 1876, 
the following additioFl to 
this method has made as
surance doubly sure : A 
fringe, made of unthrashed 
rye straw, by tying the cut 
ends of the stalk together 
with twine or cord, six or 
eight in a loop, with spaces 
of about 3 inches between 

the wisps, is attached to a pole and suspended under 
the eaves of the penthouse and in front of the trees. 
The texture being open, it does not prevent the light 
and air from reaching the buds. These shields are 
usually placed in position about the 1st of March, and 
are not removed, except in cloudy weather, until all 
danger from fro�t has passed. 

. . . , .,  
The Advantages o£ a Fad. 

preferred by the peach, the young trees requiring a The man who undeFtakes to cultivate some fad like 
great deal of lime. As it is impossible to tell, without the growing of plants, the raising of fish, photography, 
chemical analysis, the exact amount of this element , entomology, boating, bicycle riding, athletic sports, 
contained in any given quantity of earth, its applica- microscopy, painting, drawing, music, flshing, hunt
tion must be more or less experimental. The rule in ing, and a thousand and one other things which may 
Belgium is to first thoroughly fertilize the soil with come u nder the head of personal recreation, has always 
manure, and then, after planting the tree, to add a something within his reach which makes him inde
peck of lime to every cubic yard of earth, placing it pendent of the outside world. The boating man is 
near the surface. As it is necessary to loosen the earth forever " feeding "  his canoe or yacht with paint or var
for at least six feet square and three feet deep, this nish and fittings of his own in vention. The mineral
quantity-a bushel to a tree-may seem large, but the ogist has an endless pleasure in arranging his speci
authorities are all agreed that more rather than less mens and in obtaining those which are new. The 
would be better. The application should be repeated sportsman fights his battles o'er again, and the fisher
every three years. Turning from the standard tree, man attends to his tackle and invents " facts " to illus
which too often failed to be profitable, Belgian agri- trate his next year's exploits. All hannless amuse
culturists experimented with espaliers, or wooden rail- ments, but more valuable than gold, because they take 
ings, but these were found to be so open and exposed a lIlan away from himself. -Business. 
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J titutifit �mtritau. 
New Hallway t o  London. terminal prod uct is peptone) are fairly powerful 

The Manchester, Sheffield, and Lincolnshire Railway poisons ; 0'3 gramme per kilograIilme of body weight 
Company is proceeding to work on the various sections injected into the blood will kill a dog, producing a loss 
of their new extension to London. The contracts have of coagulability of the blood, a fall of blood pressure, a 
all been let, and the work of clearing the large area stoppage of secretions, and ultimately death by cessa
scheduled for the London terminus in St. John's Wood tion of respiratory activity. Normally animals are 
will be put in hand immediately. This particular por- protected from this poison by the lining membrane of 
tion of the new enterprise will be one of the most ex- the alimentary canal, so that no proteose or peptone is 
tensive London clearances of recent years, no less than found in blood or lymph even during the most active 
.sixty acres being set apart for passenger station, goods periods of digestion. The cells of this membrane pos
yards, and approaches in Marylebone. sess many remarkable properties, but one of the most 

Coming from Finchley Road and Marlborough Hill, important is this power of regenerating albumen from 
the new railway will run, chiefly in tunnel, beside the peptone. 
Wellington Road, and so underneath a corner of Lord's Allied to the albumoses of ordinary gastric activity 
Cricket Ground and the Clergy Orphan Schools, across are the similar products produced by bacteria. The 

the Regent's Canal. Here the width of 124 feet, which way in which bacteria produce disease has long been a 

the new line will occupy from Finchley Road down- matter of dispute, but the problem appears to be ap
ward, will spread out over an extensive tract bounded proaching solution. Pathologists have at last turned 
on the west by Grove Road, on the north by North , their attention to the chemical side of the q uestion, 
Bank, on the south by Broadley Terrace and Boston and shown that whereas in some cases the poisons pro
Street, and to the eastward approximately by the . duced by the gro wth of micro-organisms are alkaloidal 
Park Road. An offshoot will spring from the west in nature, in by far the greater number the toxic pro
side, running up to Carlisle Street: Here will be situ- duct is a proteid. The one which is best known, or at 
ated a coal station which, it is anticipated, will absorb least attracted most attention, is the toxalbumose con
a great deal of the London coal traffic which nowa- tained in Koch's tuberculin. 
days centers so largely at King's Cross. The company The foregoing list is far from complete, but one can
looks forward with much satisfaction to the futme of not conclude it without mentioning another class of 
these new coal sidings; a satisfaction, it is scarcely proteid poisons : these are the nucleo-albumens ob
necessary to say, not at all shared by the inhabitants tainable by suitahle methods from most of the cellular 
of this shortly to be metamorphosed neighborhood. organs of the body. Originally discovered by Woold
To any one who is acquainted with the grimy purlieus ridge, they were named by him tissue-fibrinogens, be
of King's Cross and Battle Bridge, the alarm felt by cause they possess the remarkable power of producing 
these folk will not seem uncalled for. coagulation of the blood within the blood vessels of a 

Another offshoot springs from the southern side of living animal. A very small dose will kill a rabbit or a 
this large area, and runs in a long and narrow strip dog, and death is, as a rule, produced by extensive clot
through Blandford and Harewood Squares to the I ting within the vessels, especially in the veins. Un
Marylebone Road. This is the site of the passenger I der certain conditions, however, especially in the dog, 
terminus, which it is intended shall be fronted by a they produce the opposite result, namely, a loss of 

. large hotel, after the manner of Euston and St. pan- I coagulability similar to that produced by peptone. 
cras Stations. Alpha Road, South Bank, Boscobel Wooldridge termed this the " negative phase of coagu-
Gardens, Princess Street, Omega Place, Blandford lation. "  . 
Square, H arewood Sq uare, and a number of smaller A practical outcome of all this work is the discovery 
thoroughfares will. be demolished ; and a new roa1 of of alexines or protective proteids. These appear to 
the commendable breadth of 60 feet will be formed · belong to the nucleo-albumen class also. In small 
from the Park Road to Lisson Grove, through Boston doses they confer immunity on animals to larger doses 
Street and Broadley Terrace. Another new road will of similar poisons, and thus the long hidden secret of 
be formed on th e next side of the passenger station, the modus operandi of vaccination and other forms of 
running from the Marylebone Road and joining the protective inoculation is at last beginning to be un
oth er new thoroughfare at the point where the goods raveled. 
yards will commence. I propose in the remainder of this paper to consider 

• j • I • one class only of the poisonous proteids : those which 
Snake Polson. are secreted by snakes. 

This is the subject of an interesting article in Science Dr. C. J. Martin is to be congratulated on his results, 
. Progress, by Prof. W. Halliburton, from which we especially as the investigation was fraught with ditll.-

make extracts a", follows : culties. It was impossible to procure the services of a 
The most important class of chemical substances with professional snake catcher, and so it was necessary for 

which the physiologist has to deal is that of the pro- hini to do all the work himself. As he puts it, it was 
teids. Their importance arises from the fact that they also necessary to overcome that dislike and dread of 
form the most essential of the constituents of a diet, the serpent which is instilled into the youthful illteUi
and the most constant and abundant of the materials gence at an early age in ev�ry Christian land. 
ohtainable from protoplasm and living structures The method of obtaining the poison was an inge
generally. In spite of this, h owever, we kno w  prac- nious modification of that adopted by the Indian snake 
tically nothing of their chemical constitution. The men. The yield of poison per bite was very small, and 
physical properties of the proteids, their identification so considerable time and patience were consumed in 
by chemical tests, their subdivision into classes accord- getting enough material to work with. 
ing to their solubilities, and the products of their de- The small quantity secreted is apparently amply 
composition have all been pretty thoroughly studied : atoned for by quality, the minimal fatal dose per 
there also exist various theories of the way in which I pound weight being considerably less than that given 
their molecule is built uP '; but there is nothing certain ' by the Indian Snake Commission for the cobra. Some 
at present. idea of this virulence may be gathered from the fact 

Not the least strange of the many puzzling facts that one:-thousandth part of a grain invariably kills a 
in connection with the proteids is that many of them rabbit of five pounds weight in about a hundred 
are poisonous. The .poisonous proteids are not dis- seconds. 
tinguishable by any well-marked cheriiical or physical This extraordinary toxicity becomes more astound
properties .

from the non-�oiso�IOUS or food proteid� I ing �ti�l wh
.
en we consider that the poison is a· proteid 

When the Idea of a proteId pOIson was first mooted It undlStmgUlshable by chemical methods from those 
was received with incredulity ; and it was suggested daily used as food by all of us. 
that the real poison was something adherent to the The first investigation into the chemistry of the 
proteid, and if the proteid had been prepared in a pure snake poison of any importance was by Prince Lucien 
condition, it would be found to possess no toxic proper- Bonaparte on the poison of an adder in 1843. He 
ties. This hypothesis may be correct, for the methods found that the activity of the poison was associated 
at present in vogue for obtaining pure proteids leave with that portion precipitated by alcohol ' and he 
much to be desired. These methods, however, im- gave the name .. viperine " to this precipitate. Dr. 
prove year by year ; but as they improve, the toxic Weir Mitchell next turned his attention to the subject 
power of the poisonous members of the albuminous about 1860 ; and he is essentially the founder of our 
group does not diminish, and it appears more and present kno wledge concerning snake poison. Crude 
m�re certain that it is the proteid itself which is the as were the methods of animal chemistry in his day, 
pOIsonous agent. they nevertheless led him to the right conclusion that 

Proteid poisons have been obtained from both the the toxic principle of the venom is al buminoid in 
vegetable and animal kingdoms. Thus among those nature. He termed it " croatalin " in the case of the 
obtained from plants, one may mention the proteids rattlesnake. From that time till 1886, in conj unction 
obtained from jequirity seeds, the proteid associated with Reichert, he continued his work and confirmed 
with or identical .w ith the ferment papain of the papaw his general conclusion in the case �f other North 
plant, and lupino-toxin from the yellow lupin. American snakes. About 1871 the Indian snakes re-

The most important of the animal proteid poisons ceived their share of attention ; and the names of Sir 
are snake poisons ; the proteids in the serum of the Joseph Fayrer and Dr. Lauder Br'unton are associ
conger eel and other fish ; and proteid poisons found in ated with valuable researches concerning the venom of 
certain spiders. the cobra, kraits and the Indian viper. 

Poisonous proteids are also formed during ordinary In the researches on the venom of the Australian 
digestive processes in the alimentary canal of every black snake, Martin and Smith found it necessary to 
one of us from the proteids taken in a,s food. The I exclude various classes of poisons, as well as to deter
peptones and the proteoses or albumoses (intermedi- mine positively the nature of the venom. They ex
ate products in the prooess of hydration of which the eluded in the first place by appropriate experimente 
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the presence of micro-organisms, ferments, alkaloids, 
ptomaines, and crystalline acids. In the second place 
they showed that the poison was a proteid. The 
methods for the separation of proteids from one an
other are highly technical It will therefore be suffi
cient to say that the manipnlations were of the most 
recent and perfect kind, and pass to the results ob
tained. In the proteid mixture three proteids were 
obtained : one an albumen, and the other two albn
moses. The albumen is not virulent, but the t wo 
albumoses (corresponding to proto and hetero albn
moses of Kuhne) are extremely poisonous. They each 
have the same physiological action, and this is the 
same as that produced by the venom itself. 

The most marked of the local effects is wdema : the 
general symptoms consist of twitching and convulsions 
in non-lethal doses. A fatal dose kills within a few 
sesonds or minutes. 

The conception put forward of the formation of these 
albnmoses is the following : 

The cells of the venom gland by a vital process ex
ercise a hydrating influence on the albumens supplied 
to them by the blood, the results of which influence 
are the albumoses · found in the venom. The differ
ence between this process and digestion by pepsin or 
by anthrax bacilli is that the hydration stops short at 
the albumose stage, and is not continued so as to form 
peptone or simpler nitrogenous products like leucine. 
tyrosine or alkaloids. Gland epithelium is certainly 
capable of exercising such a hydrating influence ; the' 
conversion of glycogen into sugar by the liver cells is 
one of the best kno wn examples. 

Fontana, more than a hundred years ago, noticed 
that the blood remained fluid in animals dead of viper 
bite, and Brainard, writing forty years back, states 
that when death occurred immediately in s,nimals 
bitten by rattlesnakes t�e blood was found at the 
post mortem examination to be clotted ; but if some 
time elapsed before the animal succumbed, the blood 
remained fluid in the vessels. The continued fluidity 
of the blood has since then been noted by numerous 
observers in the case of various snakes. 

This residue must then be examined for phospho
rus. Snake venom contains no nucleo-albumen ; and 
its action not only opens a novel aspect of the sub
ject of snake poisoning, but also sheds light on the 
vexed problem of blood coagulation. 

The smallness of the dose suggests that the injected 
material does not contribute itself to fibrin formation. 
Probably it acts by producing disintegration of the 
cells in proximity to the blood stream, such as the 
endothelial cells lining the vascular system. If it 
thus liberates nucleo-albumen from these, the condi
tions would be . practically the same as if this toxic 
agent were injected from without. The venom is 
capable of playing havoc with the cells. This was 
originally shown by Weir Mitchell and Reichert. 

Whethar the venom causes any destruction of the 
white blood corpuscles is doubtful. These are massed 
together in such a way that their enumeration becomes 
a difficult matter. 

_ . . . . 
The OrtKln or " Sprue." 

Surgeon-Captain Dyson, while officiating for the 
Sanitary Commissioner of Bengal, has arrived at the 
conclusion, as the result of his investigations at Dar
jeeling, that hill diarrhwa is attributable to the me
chanical irritation !'et up by small particles of mica in 
the water, which cannot be dissolved by any of the 
acids contained in the gastric j uices. The Times of 
India adds that it · thinks this explanation consistent 
with the symptoms of the disease, and that it may in 
all probability be accepted as the true one. Although 
it is, no dou1:lt, true that minute particles of mica are 
found in the drinking water at Darjeeling, and that · 
their presence may cause irritation and give rise to 
disease · or diarrhwa, we can hardly believe that this 
explanation will apply to all the cases of this form of 
diarrhwa met with at different stations in India and 
in China, the Straits Settlements, and elsewhere. The 
disease has too wide a range of prevalence, its symp
toms are too definite, and . it continues too long after 
the subjects 'of it have left the places and climates 
where they contracted the disease for it to be ac
counted for in this way. It is not uncommon for per
sons, on first arriving on the hills from the plains of 
India, to suffer from diarrhwa and to recover with
out leaving their station ; and it sometimes happens 
that others who have not been on the hills are attacked 
with a very similar if not identical complaint, and oc
casionally the symptoms of the disorder in questioa 
do not manifest them selves until after individuals have 
returned to this country. It can scarcely be that the 
geography of " sprue" is every where conterminous 
with the presence of mica. -Lancet. 

• • • • • 
A Gigantic Hlrd fi'01D the Eocene or New .... eney. 

A very large extinct bird , about the size of an ostrich, 
and apparently allied to that group, is indicated by a 
few remains now deoosited in the Yale Museum. These 
fossils are in good preservation, and were obtained by 
Dr. O. C. Marsh several years since in the upper marl 
beds, Qf :&eene age, Dear Squankum. N. J. . 
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THE WATER SUPPLY O F  NEW YORK CITY-THE 

NEW CARMEL DAM AND RESERVOIR. 

We recently illustrated the new Croton dam, ope
rations upon which are now progressing, and which, 
when finished, will give a storage reservoir for the 
water supply of New York of vastly increased capacity 
compared to the present Croton Lake. Owing to the 
gl'f'at height of this dam the water in the Croton River 
will be backed up by it for miles to the northward, the 
northern limit being in the vicinity of the Croton ll'alls, 
almost on the boundary line between Westchester and 
Putnam CouBties. 

The Croton River and its tributaries and branches 
extend to the northward from this point, and we have 
already illustrated dams in process of construction for 
impounding water neal' the sources of the river. OIl 
the West Branch of the Croton, ill Putnam County, is 
situated Boyd's Corners Reservoir. The West Branch 
flows hence to the southeast and joins the main stream 
at Croton Falls. A few miles up the stream from the 
falls and near the town of Carmel, in Putnam County, 
work is now rapidly approaching completion which 
in volves the construction of two dams to impound the 
overflow of the West Branch of the Croton River, after 
it has left Boyd's Corners Reservoir. These dams will 
establish a reservoir of a very large capacity, and will 
create a most important addition to the supply of 
water, for while in some seasons water runs over the 
dam at Croton Lake and escapes into the Hudson, in 
spite of the great draft made u pon it by the city 
aqueducts, yet at other seasons the water in Croton 
Lake falls below the crest of the spillway �nd the 
visible supply of water there decreases. For such 
service as this thp. reservoirs to the north ward are 
utilized, and by opening the gates at the Boyd's Cor
ners Reservoir, or any analogous one, such as Sodom 
or Carmel Reservoir, when completed, an increased 
flow of water is sent down the river bed into the Cro
ton Lake. The Carmel Reservoir, with its approximate 
capacity of 9, 000 millions of gallons, will soon be avail
able for this use. The present Croton Lake has a 
capacity of only 2,000 millions of gallons.  

The new Carmel dam is so far north that the waters 
of the new Croton Lake. as �.stablished by the Cornell 
site dam, will nowhere approach it, a distance of nearly 
five miles intervening between the northern limits of 
the future Croton Lake and the Carmel Reservoir. 
But long before the large lake will be in o}eration, 
the Carmel Reservoir will be filled and ready for use, 
so that its capacity will very soon be added to that of 
the existing Croton Lake and other storage reservoirs. 

In the present paper we give some of the most im
pressive features of the main dam, for there are two ; 
one an earth work dam with no spillway, termed the 
auxiliary dam, and the other the main dam, which we 
illustrate. The main dam is a compound structure 
of masonry and earth work. Its shape is peculiar. 
Starting with the northern end, a portion of it runs ap
proximately southwest ; it then bends so as to run 
nearly north and south, and on this portion the over
flow is �ituated, wh ich lies directly over the 'natural 
channel of the West Branch. Finally the dam bends 
sharply back to the west for a distance of a little more 
than 100 feet and terminates. The extreme length of 
the dam in its three sectionR is  1, 800 feet The masonry 
dam proper is about 300 feet long, 260 feet of which 
are devoted to the spillway. The surface of the water 
which it will impound will be 502 feet above tide water 
at New York C ity. This, of course, is without effect 
upon the head of water admitted to New York, as that 
is fixed by the reservoirs and other works in the im
mediate vicinity of the city. The foundation courses 
of the spillway of masonry are set for a depth of 10 to 
15 feet, into a trench excavated in the rock ; a smaller 
central trench excavated along the bottom of the large 
one receives a species of toe to increase the grip upon 
the rock. The extreme height of the spillway is 74 
feet, the crest of the earthwork rising 15 feet higher;. 
The outer slope of the spillway is divided into steps 
over which the water will flow in a series of cascades. 
The gate house stands upon one side of the spillway. 
For outlet, the gate house machinery controls two 48 
inch iron pipes, which, running through the dam, 
partly in a pipe vault and partly in the earth, are 
carried to a point about 20 feet distant from the ex
treme base of the dam, where they empty upon the up
per part of the apron. Thence the water runs some 15 
miles through the river bed to the Croton Lake. 

J C itutific jlUtritlu. 
the top. This i s  within 4 feet o f  the crest o f  the dam, 
so that the core - rises 9 feet above the water level. 
The earthwork dam was made in 6 inch layers. which, 
as fast as laid, were wetted down and rolled. Its inner 
surface, with a slope of 2 feet to 1, is faced with stone 
blocks; the outer slope, 2� to 1, is covered with grass. 
The country in the vicinity of Carmel has long been 
a favorite summer resort. The new lake created by 
the dam will be an additional feature in the land
scape. The auxiliary dam is of much the same con
struction as the earthwork portion of the main dam. 
It is provided with a single 36 inch blowoff pipe, de
livering to a fountain, and which will force the circu
lation of the water throughout the surface of the res
ervoir. 

Iu the lake a maximum depth of water of 43 feet is 
provided for. 

279 
goods and clothing houses have ceased to run delivery 
wagons into this part of the city, and now consign all 
their parcels to the railway company. Several large 
factories also consign all their freight to these ex
presses. The railway company assumes all the re
sponsibility of a common carrier. 

It may even be advisable to establish an express or 
freight service as an auxiliary to the passenger traffic, 
regardless of whether it pays or not ; the increased pas· 
senger receipts and the advertising given the com
pany may more than counterbalance any loss. 

As stated above, the use of a separate car is strongly 
advocated. A single box car eq ui pped with motors of 
its own will handle the light freight or express of quite 
a territory, without interference with the regnlar run
ning cars. A 25-foot car, equipped with double trucks. 
supplied with the most approved form of motors and 

.. 4 • I .. controllers. and fitted up either as a mail car, express 
Mall, Express, and Freight Service on Street car, or a combination of both, may now be obtained 

Railway Cars. for from $2.000 to $2,500, and a smaller car mounted on 
The report of the committee on this subject was pre- a single truck can be obtained for less money. If heavy 

sented at the recent meeting of the American Street freight is to be hauled, it should be carried in trailer 
Railway Association at Atlanta by Mr. Richard cars built especially for the purpose. 
McCulloch. In order to ascertain bow much had · One interesting variation of such a service is that 
already been done in this line a circular was sent to soon to be introduced upon the Union Depot Railroad 
every street railway company in North America. of St. Louis, for which is now being built a hospital 
From some of the States, notably Pen nsylvania, car. This is a 25-foot body double truck car, having a 
Rhode Island and Massach usetts, it was reported that double floor filled with asbestos to deaden sound, and 
transportation of express and freight by street rail- fitted with stretchers, apparatus for heating water by 
ways was prohibited by State law, and many of the electricity, an emergency drug store, instruments and 
roads stated that their franchises allowed only the all necessary apparatus for caring for the sick and in-
transportation of passengers. j ured. A surgeon is to be in charge of the car. 

In regard to the mail service it was found that 62 The discussion of the whole question may be briefl y 
street railways are now carrying mail, 58 of which have su mmed up in the following conclusions : 
United States government contracts. Five roads 1. That a mail service involving collection and dis
operate special cars for this service. tribution is best handled on a separate car, operated 

The only method for handling a large mail service, on the same plan as a United States railway mail 
where it is necessary to collect and distribute along car. 2. That it is f'upposed that a great advantag-e 
the route, is an indel}endent mail car in charge of a arising- from the transportation of the mails comes 
railway clerk. This system is already in use in St. from the fact that the road is under the protection of 
Louis, Brooklyn, and several other places. The best the government, and is thus secure from riots, strikes, 
example for such service is that on the St. Lou is and and blockades. 3. That the most promising opening 
Suburban Rail way. This road begins in the business for an express or freight service is a road running be
part of the city and runs through the best residence tween two towns, or a city road running through well 
and suburban settlements of the town of Florissant, populated suburbs. 4. That the question whether or 
some 16 miles from the center of the city. The mail not such a service will pay is entirely a local question, 
car makes three trips each day, two to the end of the and must be estimated for each road separately, un
line and one as far as the city limits. The railway der existing conditions. 5. That there are cases when 
company furnishes it conductor and motorman, while it would be advisable to operate such a service, inde
the post office department supplies the mail clerks. pendent of the profits, in order to accommodate the 
The car is specially built for the p urpose. The mail patrons of the road and to induce building along the 
is received from the general post office in pouches and line of the road. 6. That such a service operated 
delivered to carriers along the route, while mail which upon the ordinary street railway must not be allo wed 
has come in too late to be sorted is distributed on the to interfere in the least with the passenger traffic. 
cars to the proper bags. In fact, the service is practi- 7. That in States having laws prohibiting this service, 
cally the same as that on steam railways: A light associations of railway managers should be formed to 
freigh t business is also done on the car; provisions, secure favorable legislation. 
light furniture, m ilk, trun ks, etc. , are carried and • ' . '  • 
charges collected by the conductor. The car has The I uventor ot Phosphorus Matches. 

proved a source of profit to the railway company. Romer, Prescbel, and Irinyi are variously llaUJed as 
Where the mere carriage of mail in pouches from the inventors of phosphorus UJatches. From the testi · 

main office to branches or from depots to post offices mony of a still living college friend, it appears that 
is undertaken, and no attem pt is made at colle(ltion or the real in ventor is the H ungarian, Janos Irinyi. It 
distribution of lllail along the route, there is no objec- was in 1835 when the latter, then 19 years old and a 
tion to carrying pouches on the front platform, if the student at the Polytechnic School in Vien na, attended 
num ber is not too great. Professor Meissner's lectures on chemistry. He be-

The question of whether or not mail service is called came greatly impressed by a demonstration of the re
for depends entirely upon the local conditions. One action produced on rubbing together peroxide of lead 
of its advantages is that a fixed income can be assured, and sulphur. It struck him straightway that the re
as the go.ernment contracts generally pay a certain action may be greatly intensified when substituting 
sum per 100 pounds per mile. Another advantage, and phosphorus for sulphur. Irinyi was not to be seen at 
one which is of considerable importance, is the pres- the college for the next few days. His friend wishing 
tige of the name of the United States government. to see him called at his rooms, but found the door lock
The government will tolerate no interference with the ed, and on givin� his name, received the unmistak
distribution of mails, and this may prove a great ad- able answer : " Geh' weg, Sch wab, ' ich mach' eine 
vantage in the case of strikes and riots. Erfindung." On joining his friends, Irinyi had h is 

In regard to express and freigbt service, 35 roads are pockets full of inatches which he struck on the walls, 
now engaged in the express' business, while 55 are all of them taking fire. He prepared them by melting 
hauling freight. The distinction, however, between phosphorus in a concentrated solution of glue, and 
the two classes of service is so ill defined that it is per- shaking until the mass became cold and all the phos
haps best to consider both together. phorus assumed a finely divided state. This emulsion 

The street railway in many respects is an almost was mixed with brown peroxide of lead, and sticks 
ideal agent for the transportation of packages and previously dipped in molten sulphur were immer!;ed 
light freight, and such a service may well be looked in the mixture. He sold his invention to a merchant 
into by street railway managers as a source of profit. named Romer for about 700l. Irinyi is said to be still 
As an example of such a road operating express and living in the south of Hungary.-E. Jensch, Zeits. 
freight service involving collection and a house to house angew. Chem. 
delivE:>ry, the case of the Southern Railway of St. Louis ------.. ..-.-. .......... ------

The upper cut sbows the spillway with the gate 
house in the background. On the left is seen the new 
lake or reservoir full of water, while the two pipes are 
delivering water from the reservoir upon . the apron. 
The lower right hand cut shows the spillway again, 
but in operation, water flowing over it and down its 
steps, and rushing over tbe apron. The left hand cut 
shows the interior of the dam and illustrates the pro
gress of operations. The two outlet pipes at the gate 
house are also shown. 

may be stated. The railway begins in the heart of the The Hiccup N ut. 

city and runs a distance of about seven miles through The fruit of this South African plant is locally known 
a thickly sE:>ttled territory. Three trips per day are as the " hiccup " nut, and by the natives as " Umtan
made on schedule time by the express car. At the dawa." The plant is a climbing shrub with o\'ate 
down town end if' a receiving station where a clerk re- leaves and terminal spikes of dull red dowers. The 
ceives all the express parcels · consigned to the com- fruit is an oblong nut with a pleasant flavor, but causes 
pany and keeps the books. The delivery is accom- violent hiccough if only a few are eaten. At one time 
plished by means of wagons, two of which are kept at Mr. Wood tried them on himself, and did not care to 
the down town end of the road and three meet the re peat the experiment. An allied species, C. erythro
cars at certain points along the line. A charge of ten phyllum. Sond. ,  known as " Umduba," d istinguished 
cents per package is made for this delivery and trunks by its papery, four-winged fruits, and its leaves turning The earthwork portions of  the dam, one of which 

appears in the background of the cut, vary in height. 
The width at the top of crest i!! 15 feet. Within it is a 
masonry core 10 feet thick at the bottom and diminish
ing at its upper pOl-tion to a width of 5 feet 6 inches at 

are taken from houses to the Union Depot, checked almost white before flowering, but reddish in the 
and the checks returned for the sum of fifty cents. A autumn, is stated by Mr. J. Kirkman to be used as a 
corresponding charge, according to size, is made for medicine by the natives in the dose of one-half ounce 
the delivery of large boxes or bundles. The large dry or less, but an overdose caulDes death. 
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THE MAGAZINE RIFLES OF EUROPE. 

Some nine years ago the military world began first 
to show an active interest in the possibilities of a maga
zine rifle as a fighting small arm for foot soldiers. The 
Winchester repeater, of course, was an old friend, 
and for nearly a score of years before had been favor
ably known as a serviceable cavalry carbine. One 
nation, the Italians, certainly, had adopted a species 
of Winch ester, the Vetterli repeater, for special foot 
regiments ; but there were objections on the score 
of weight and a want of facility in its reloading ar
rangements, and ·other reasons against the general 
adoption of the Winchester as the weapon for march
ing regiments. . Hitherto, therefore, the ordinary 
breechloader had had to suffice for al l armies-each 
country adopting the type that seemed to suit it best, 
improving on its own model in detail,  from time to 
time, as became necessary to keep pace with inn ova
tiOllS abroad. Thus France, for some twelve years, 
had rested more or less satisfied with the Gras rifle, 
Germany with the Mauser, Austria with the Werndl, 
Russia with the Berdan, and England with the Mar

J c iru t i f i c  �mrricau+ 
held together in one clip or " filler, " are pressed down 
into the breech, the bolt being drawn back to open 
the breech. Thence they drop into the magazine, 
where they rest until the bolt is pushed forward to 
close the breech, which brings the top cartridge into 

THE CHARGE FOR A 
DAUDETEAU RIFLE. 

THE CHARGE FOR A 

MAUSER RIFLE. 

the firing chamber, and sets the repeating mechanism 
ready to eject the cartridge cases after firing, and to 
replace them with 10adE'd cartridges jerked up auto
matically one by one into position by the spring at 
the bottom of the magazine. The action of the new 

[NOVEMBER 3, 1894. 
tern further differs from the other European systems 
in having a " cut-off " arramrement connected with 
the magazine, to permit of the weapon being used as 
a single firer while the magazi ne is attached ; the 
magazine full of cartridges (ten in number) remaining, 
under these circumstances, on the rifle as a reserve 
ready to be made use of in an emergency by setting 
back the " cut-off. " One point in favor of the detach
able magazine is that, if damaged, it can be replaced 
on the spot by a new magazine without there being 
any necessity for sending the rifle to the armorer for 
repair, as must happen when the magazine forms an 
integral part of the  weapon. The caliber of the Lee
Metford is 0 ' 303 inch. 

Since the above three types of magazine have been 
adopted for Europe, Russia and America have intro
duced combined systems of their own, evolved from 
comparing the best points of the Lebel, the Mann
licher and the Lee. The Russian arm is stated to be 
sighted up to three versts, or j ust two miles. The 
American arm is known as the Krag-Jorgensen, a five 
cartridge loader. It is also said to be capatle of being 

sighted up to two miles. Bel
gium and Turkey have the Mau
ser, identieal in most respects 
with the pattern of the German 
weapon. China has the Lee, of 
a pattern in many details like 
our own Lee-Metford, but using 
a much bigger bore (0 '433 of an 
inch). Italy adopts an improved 
Vetterli, known as the Vetterli
Vitali, a weapon weighing 10 
lb. 10 oz. , caliber 0 '409 of an 
inch, with a fixed breech-box. 
magazine, like the Mannlicher, 
taking five cartridges at a time. 
Switzerland has also adopted the 
Vetterli-Vitali. -The Graphic. 

tini-Henry (as improved on the 
original type issued to the Brit
ish army in 1871). It being 
practically impossible, however, 
to improve further on the sin
gle shooter type of rifle, and 
each country looking forward, 
as we continue still to look for
ward, to the outbreak of a Euro
pean war in the near future, 
the idea of a magazine ritle 
which would gi ve its adopters 
at the outset a marked ad van
tage of every one else then came 
into serious consideration. In
ventors i n various countries 
almost simultaneously set their 
wits to work, notably Lebel, in 
France, Mannlicher in Austria, 
and Lee in America, with re

THE MANNLICHER RIFLE, SHOWING THE CHARGE BEING IN TRODUCED AND THE BREECH OPEN. Facts About Wood. 

sults that we see to-day. The three types which bear 
the names of these inventors have been accepted 
since 1886, and are those on which the various maga
zine rifles now in use all over the world are constructed. 
The general plan common to all is the fitting to the 
breech action of the rifle itself of a special mechan
ism, comprising a " feeder," in which is placed the 
store of reserve cartridges. The breech action of the 
rifle automatically works a spring placed in the at
tached " feeder," which, as eaeh shot is fired, presses a 
fresh cartridge into the firing 
chamber by the  pulling back 
and pushing forward of the 
ordinary loading bolt, which 
projects at right angles to the 
stock at the rear of the barrel 
of the rifle. 

Mauser closely resembles the Mannlicher, of which 
system it is an adaptation in all respects. The Mann
licher rifle is sighted up to 2, 700 yards, weighs, when 
loaded, 9 lb. 9 oz. , and fires a bullet (cased in st.eel or 
nickel) of the same caliber as the Lebel. The new Mau
ser is a very similar weapon, weighing 9 1b. 8 oz. when 
loaded (five rounds). It fires a rather smaller size of 
b ullet. The Mauser bullet is only 0'295 of an inch in dia
meter-about the thickness of an ordinary lead pencil. 
There remains a final word to be said about the 

The strongest wood which 
grows within the limits of the United States is that 
known as " nutmeg " hickory, which flourishes in  
the lower Arkansas River. The most elastic is tama
rack, the black, or shell bark, standing not far below. 
The wood with the least elasticity and lowest specific 
graVity is the Ficus aurea. The wood of the highest 
specific gravity is the blue wood of Texas and Mexico. 
The heaviest of the foreign woods are the pome
granate and the lignum vital ; the lightest, cork. 'rhfl 
tensile strength of  the best known woods is  set forth 

in the following : Ash, 14, 000 
pounds ; beech, 11, 500 ; cedar, 
11,400 ; chestnut, 10, 500 ; cy
press, 6,000 ; elm, 13,400 ; fir, 
12.000 ; maple, 10, 500 ; American 
white oak, 11, 500 ; pear, 9, 800 ; 
pitch pine. 12, 000 ; larch, 9, 500 ; 
poplar, 7, 000 ; spruce, 10, 290 ; 
teak, 14, 000 ; walnut, 7, 800 ; wil
low, 13, 000 ; lance, 23, 000 ; lig
num vital, 11, 800 ; locust, 20, 500 ; 
mahogany, 21, 000; maple, 10, 500. 

The Lebel system m a y  be 
taken first. For one thing, so 
much has been heard of it owing 
to the extraordinary efforts the 
French army authorities have 
taken to keep its system to 
themselves. In the Lebel the 
magazine is in a fixed tube be
neath the barrel, designed to 
take eight cartridges of the well 
known modern shape, and of 
the small caliber necessitated by 
the important matter of mak
ing the rifle light and handy. 

THE DAUDETEAU RIFLE-THE SECOND CARTRIDGE HAS JUST BEEN FIRED. 

The weight in pounds per 
square foot (without fractions) 
of the well known woods (dry) 
is as follows : Butternut, 25 ; 
cedar, 35 ; cherry, 44 ; chestnut, 
38; cork, 15; dogwood, 4'7; ebony, 
83 ; box elder, 43 ; elm, 41 ; blue 
gum, 52 ; water gum, 62 ; whit e 

The caliber of the Lebel bullet is only 0 '315 of an 
inch. penetrating power being specially given to it, as 
a set off to its lightness, by coating the lead with 
nickel. The loaded rifle, with its magazinE' full. weighs 
9 lb. 3 oz. , and the weapon is sighted up to 2, 000 meters, 
or 2, 187 yards. The high velocity of the bullet, the 
result of the smokeless powder used and the system 
of ritling, enables the Lehel to shoot at point blank 
range, that is, without raising the sight on the barrel, 
up to 700 yards. In this matter of point blank range, 

hiekory, 49 ; shell bark hickory, 
Lee, which is the system we in England have adopted. ! 43 ;  holly, 47 ; juniper, 35 ; lancewood, 45 ; larch, 34 ; 
Our system differs essentially from any used abroad. basswood or linn, 37 ; mahogany, 66 ; hard maple, 
For in our ritle, the Lee-Metford (Metford being the 46 ; white maple, 34 :  m ulberry, 35 ; white oak, 53 : 
name of the il1ventor of the rifling and. Lee th e in- persimmon, 44 ; pear, 41 ; pitch pine, 41 ; red pine, 
ventor of the magazine mechanism), the magazine is ' 36 ; white pine, 34 ;  yellow pine, 33 ; plum, 49 ; poplar, 
detachable, and is merely a thin steel box, which 33 ; quince, 44 ;  rosewood, 45 ; sassafras, 30 ; spruce, 
clips into slots nnder the breech of the weapon, from 31 ; sycamorE', 38 ; tamarack, 23 ; black waln ut, 41 ; 
which it is otherwise separate and distinct. The white walnut, 32 ; the willows, from 30 to 36 ; and the 
rifle can th us be used, if required, as a singlfl firer yew, 49. Four hundred and thirteen different species 
without any magazine being attached. The Lee sys- of trees grow in the various States and Territories, 

and of this number 16, when 
perfectly seasoned, will sink in 
water. These woods of high 
specific gravity grow mostly in 
the arid regions of New Mexico, 
Arizona and Nevada. 

• • •  

however, the other ritles are 
equally efficient. The mechan
ism of the Daudeteau rifle, an
other French invention, and 
later than the Lebel, the offi
cially recognized design, approx
imates more to the Austrian 
Mannlicher system and its con
gener t h e  improved Mauser 
magazine rifle of the second or 
1890 type. These two weapons 
are the magazine rifles in use in 
A u s t r i a  and Germany. The 
Mannlicher has a caliber of 0'315 
inch, and has its magazine 
adapted to take five rounds at 
one loading. The magazine in 
this case is of the nature of a 
fixed box in one piece with the 
trigger guard. The cartridges, THE MAUSER RIFLE WITH THE MAGAZINE CHARGED AND THE BREECH OPEN. 

IT is proposed to build a ship 
canal from Lake Erie to the 
Ohio River. Three routes sug
gested are from Erie, Pa., to 
Pittsburg, from Cleveland to 
Marietta, 0.,  and from Toledo, 
0.,  to Cincinnati. Most of the 
agitation c o n  c e r n  s the first 
named route, for the ship canal 
idea originated in Pittsburg. 
The distance is about one hun
dred miles, and the cost of the 
canal is estimated at $25,000,000. 
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The Position of 'WoIDen I n  Afrlea. 

Dr. W. Stoss, in the Frauen Zeitung, Berlin, gives 
an interesting account of the position of women in 
Africa. He says : 

Among natural people women have to suffer on 
account of their natural want of physical strength, and 
this is especially the case among the African tribes, 
where polygamy adds to the degradation of the weak
er sex. B ut their lot is not without mitigation. It is 
influenced by the same factor that raises woman to 

J Citutific �tutrinlU. 
barricade his hut at night time. Twenty infuriated 
women inhabited his place and refused to come to 
terms. 

The importance of the women among the Dahomey
ans is well known. Their female warriors were m uch 
more dangerous to European troops than the men. 
The enormous extent to which decapitation was carried 
on among the Dahomeyans during Behanzin's reign 
accounts for the great predominance of women in point 
of numbers. A proce!Ssion of the king included fifteen 

[FROM THE ELECTRICAL WORLD.] 

HOW TO DEAL WITH APPARENT DEATH FROM: 
ELECTRIC SHOCK. 

BY AUGUSTIN H .  GOELET, M.D. 
Much interest has recently been excited by the re

port from France of the resuscitation of a man appar
entl y killed by electricity, and by the announcement 
of the French scientist D'Arsonval that a person so 
shocked should be treated as one drowned. The sug
gestion is a good one but may be somewhat misleading 

unless understood ; 
that is, unless the 
person undertaking 
the resuscitation ap
preciates what is to 
be accomplished and 
j ust how it is to be 
done. 

As this authority 
s a y  s ,  an electric 
shock may produce 
death in one of two 
ways, viz. : 

her high posit ion 
among civilized peo
ple-the love of her 
children. The laws 
of t h e barbarous 
African tribeS gi ve 
much influence to 
the mothers in reg
ulating heritage and 
succession, w h i c h 
gives them a more 
important position i n  
the family a n d  i n  the 
tri be. The mothers 
and sisters of an 
African c h i  e f are 
often his most influ
ential advisers. even 
the real rulers. On 
the whole, however, 
the old maxim holds 
good : if the intel
lectual state of a 
tribe is very low, 
their w o m  e n are 
treated badly. With 
the lowest of the 
African tribes, the 
Bushmen, woman is 
notbing but a slave 
and a beast of bur
den. D u r i n g  the 
travels of a Busb-

DEALING WITH ELECTRIC SHOCK-FIRST POSITION. 

1 .  By producing 
destructive t i s s u e 
changes, when death 
is absolute ; or 2, by 
producing s u d  d e n  
arrest of the respira
tory and heart mus·  
cles through excite
ment of the nerve 
centers, when death 
is only apparent; in 
otber words, anima
tion is merely sus
pended. The sub
ject may be aroused 
from this syncope if 
efforts at resuscita
tion are not too long 
delayed. 

man family tbe wife bas to carry everything, and if 
there is a scarcity of food, tbe woman bas to suffer 
first. If she becomes weak and old, she is abandoned 
to the mercy of the wild beasts. Very different is the 
treatment accorded to the woman of the genuine 
negro. All things considered, their position is tbe 
same as with us. Men and women share in the necessary 
work. True, if tht! man thinks fit to beat his wife, no 
one is likely to interfere. On the other band, the 
woman will find the laugh on her side jf  she succeeds 
in getting the better of ber spouse by a judicious use 
of her teeth, her nails, and-her tongue. 

The Zulus are a pat riarcbal race. The father is mas
ter of tbe family and owner of its female part ; there
f0re the position of the woman is m uch lower, if her 
husband has a high rank. The wives of tbe chief 
never take part in bis councils and may only move 
about on their knees 
b e  f o r e  him. The 
principal reason for 
this degradation is 
the cllstom of selling 
wom�n. The price 
varies between ten 
and a hundred bead 
of cattle for the 
daughters of a chief. 
Other women may be 
had for three or four 
cows. If the wife 
does not sllit the hus
band in every par
ticular, t h e  u he 
sends her home and 
demands another, or 
else part of the price 
paid must be return
ed to him. But if 
she proves to be spe
cially valuable, the 
relative who sold her 
will demand some 
extra payment. A 
bad wife may also be 
sold as a slave. 

of his daughters, accompanied by fifty female slaves, 
730 of his wives, thirty Amazons of the bodyguard, 
six companies of Amazons of sevent.y each, 350 slaves, 
and a rear guard of another sixty Amazons-but only 
150 male warriors. The influence of the women among 
these people has been felt by both the Germans and 
the French in their colonial troubles. 

.. . . J ' "  
The Kussian Pacific Kalhvay. 

A length of 2, 200 miles is now open and Omsk is 
now reached by rail. The cost has been about $44,000 
per mile. The natural conditions were on the whole 
unfavorable. The men often had to carry their food 
with them, and they were not un frequently com pelled 
to allow themselves to be lowered down in baskets in 
order to prepare the track. On the section between 

T h e  alternating 
current, which iE usually regarded as the most deadly, 
strange to say, nearly always produces death in this 
second manner. 

To say that a person has received a shock from a 
wire conveying a current of four or five thousand 
volts, does not necessarily signify that the body has 
been !Subjected to the full force of the current, even if 
the meter does register nearly one ampere d uring the 
time of the accident. In view of the fact that the 
human body offers a resistance of several thousand 
ohms, which resistance is greatly increased by imper
fect contact, and by charring and burning the tissues 
at the points of application, it is not often that the 
internal 8tructures or vital organs are submitted to a 
very considerable vol ume of current, though it appar
ently passes through t.he body. I t  must be borne in 
mind that when the clothing is moist with perspiration 

or wet with rain, it 
offers a circuit of Jess 
resistance than the 
human body, and in 
this event the body 
recei ves only a shunt 
current very much 
less in q uantity than 
the main current. 
The b ulk of current, 
i n ' t h i s  instance, 
passes over the sur
face and does not 
enter the body. This 
may explain the sur
vival of some who 
have a p p a r e n t l y  
withstood very pow
erful c urrents. It 
must be presumed, 
therefore, that elec_ 
tricity seldom kills 
outright, though the 
condition of sus
pended animation, 
which it induces, 
would resnlt in death 
if not counteracted. 

Among the Dualla 
tribes, ou the west 
coast, the women 
have not the slight
est vestige of a right. 

DEALING WITH ELECTRIC SHOCK-SECOND POSITION. 

All things consid
ered, it is rational to 
attempt the resusci · 
tation of those ap� 
parently killed by 

They are sold and resold at the pleasure of the men. 
They may be given away, lent and hired out. They 
must do all the work in the fields, and, if they fail to 
bear children, they may be killed. Aud yet they often 
manage to hold their own agaimt their masters. The 
natural result of their position is that the women com
bine against their husbands in a most alarming man
neI'. The traveler ' Bastian tells of a rich man in Oko!
lorna, with whom he stayed for some time. The poor 
fellow was at loggerheads with his women, and had to 

Ufr and the Sima River there was, between Urakowo 
and Bulaschawa. a bog of about 60 miles extent, 
which had been formed -through the rain water accu
mulating in the course of thousands of years iu this 
natural pit of granite. The engineers and the men 
were for a long time compelled to live in huts, built of 
earth on crossed piles, which they could only approach 
in boats. The mosquitoes were another trial, and 
4,000 masks had to be procured, in addition to which 
smoking with juniper was resorted to. 

electricity, and if not too long delayed, the effort 
promises fair chances of success, provided proper 
means are instituted. 

If the body bas actually been submitted to a cnrrent 
of sufficient volume to produce destructive tissue 
changes, all efforts at resuscitation will, of course, be 
futile. 

If, on the other hand, only respiration and the 
h eart's a�tion have been temporarily arrested, there 
is a condition of syncope simulating apparent death 
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by drowning, or from anlllsthetics, and the physician 
knows that patients in this condition are frequently 
revived. Laymen will appreciate the nature of this 
condition if it is explained as one of exaggerated 
faint, and would not feel appalled upon encountering 
it if previously instructed how to cope with it. In an 
ordinary fainting spell the necessity to stimulate is 
universally appreciated. In syncope resulting from 
an electric shock stimulation is likewise indicated, but 
more vigorous measures are required. This is the only:. 
difference. 

As said above, the direction to treat one shocked by 
electricity as one drowned may be misleading, as the 
conception of the layman of the necessities in this case 
would be to roll the body on a barrel. Let him under
stand that the condition is one of exaggerated faint, 
that the necessity is for prompt stimulation, and that 
the quickest and most powerful stimulant which can 
be employed is artificial respiration. The man must 
be made to breathe, if this is possible, and efforts to 
induee respiration must not be suspended until breath
ing is fully and normally restored or until it is abso
lutely certain that l ife is extinct. This cannot be as
sured in less than an hour's persistent, energetic, tire
less effort. 

Thf> accompanying illustrations will serve to make 
intelligible the following direction s for artificial res· 
piration : 

The body must be placed upon the back. A roll 
made of a coat or anything else convenient (rolled, not 
folded) is placed under the shoulders and must be suffi- . 
ciently large to so prop the spine up as to drop the 
head backward. The operator should kneel behind the 
subject's head, facing him, grasp the elbows and draw 
them well over the head, 1;;0 as to bring them almost 
together above it, and hold them there for two or three 
seconds. Then he carries them down to the sides and 
front of the chest, firmly compressing it by t.hrowing 
his weight upon them. After two or three seconds the 
arms are again carried above the head and the same 

J , itutific !tUtti, .. u. 
used. This is  a powerful stimulant to t he heart, if it 
can be made to enter the lungs. 

This gas comes in cylinders furnished with a stop 
cock and tubes and bottle, which latter is to be half 
filled with water, through which the gas passes when 
turned on. (See figures. ) If a conp. or mouthpiece is 
not furnished with the apparatus, one can be hastily 
improvised from a piece of stiff paper and attached by 
a string to the ordinary mouthpiece. To use the oxy
gen, place the cone over the patient's face and turn on 
the stop cock until the gas is seen to bubble freely 
through th e water in the bottle. Efforts at artificial 

OXYGEN CYLINDER AND APPLIANCES, 

maneuver is repeated, at the rate of fifteen or sixteen respiration should be kept up w hile the gas ilS being 
times per minute. At the same time the tongue must administered to favor its entrance into the l ungs. 
be drawn out to free the throat. This manipulation The use of electricit.y to reawaken the heart and sti mulates respi ration in the following manner, viz. : lungs to action olIers another auxiliary to the resusci
When the arms are extended over th e head, the chest tationl process, but implies the skilled employment of 
walls are expanded, just as in inspiration, and if the special electrical apparatus purely within the posses
throat is clear, the air will rush into the lungs. When sion of the physician, who naturally does not require 
the arms are brought down to the sides of the chest, instruction. 
com pressing it, the air is expelled, j ust as in expira- When I was requested by the editors of the Elec
tion. trical World to contribute this article I glad ly accepted 

This is the most convenient and reliable manner of because :  
ind ucing artificial respiration. It is known as Sylves- 1. I am convinced that many who have died in con--
ter's method. The operator must, however, appre- sequence of electrical shocks might have been saved if 
ciate the fact that this manipulation must be executed those at hand had been properly instructed in the with methodical deliberation just as described, and I methods of reviving suspended animation ; and 
never hurriedly nor half·heartedly. To grasp the 2. I hope all electrical companies will be im pressed 
arIlls and mo ve them rapid ly up and down like a pump with the importance of h aving their linemen, and other 
handle is both absurd and absolutely useless. employes engaged in the vicinity of dangerous cur In addition to this, if an assistant be at hand, the rents, so instructed and trained that without delay 
tongue, held by a cloth or handkerchief to prevent methods of resuscitation can · at once be instituted. 
slipping, should be seized and drawn forcibly out dur- Thus the giant Electricity will more surely become 
ing the aet of inspiration or w hen the arms are ex- . 
tended above the head, and when the chest is com
pressed it may be allowed to recede. This rhythmical 
traction upon the tongue is in itself an excellent sti mu
lant of respiration. It acts not only by freeing the 
throat of the tongue, which may fall back and obstruct 
breathing, but also by rellex irritation, through the 
fraen um or bridle under the tongue being drawn forci
bly against the lower teeth. 

Should these elIorts fail to elicit any response 01' 
arouse any signs of life, recourse may be had to an
other method of stimulation by exciting the dormant 
nerve centers. This should, however, be reserved for 
the ph ysician , who should always be summoned when 
it is possible to get one, or should be made use of only 
by one who realizes the injury that may be done if it 
is carelessly practiced. Still, when the necessity is 
great and other means have been exhausted, some risk 
is allowable. 

I refer to forcible stretching of the sphincter muscle 
controlling the rectum or lower bowel. It is well 
known to physicians that this muscle is the last por
tion of the body to lose its sensibility and that by irri
tating it by forcibly stretching, a gasp will often be 
elicited from one actually moribund. 

The method of procedure is this : 
Turning the patient on the side, the index finger or 

thumb is inserted into the rectum and the muscle, 
which, if sensible, will be felt to resist, should be forci
bly and suddenly drawn backward, toward the spine. 

AN IMPROVISED MOUTHPIECE. 

man's servant,a faithful and ever obedient one, instead 
of as now, occasionally, through man's carele�sness, 
his slayer. 

. . .  , . 
Fear of Death. 

Care must be taken not to introduce the finger roughly Familiarity with death is apt to alter one's earlier 
or to use sufficient force to lacerate 01' wound the parts. conceptions of it. T wo ideas are very generally ac-

Having obtained one gasp, artificial respiration cepted which experience shows to be false. One is that 
should be contin ued and a repetition of the proceed- the dyi ng usuillly fear death; and the other, that the 
ing should be reserved until respiration again fails. In act of dyinll is aceompanied by pain. It is well known 
some instances, however, it may be necessary to re- to all physicians that when death is near its terrors do 
peat this with every effort at inducing inspiration, not seem to be felt by the patient. Unless the imagina
that is, every time the arms are extended over the tion is stimulated by the frightful portrayal of the sup
head. The subject then being on the back, the knees posed " pangs of death, "  01' of the suffe�ings which 
are drawn upward to facilitate access to the rectum. some believe the soul must endure . after dissolution, it 

If the accident occurs in a city or large town, oxygen, is rare indeed that the last days or hours of life are 
which may be obtained a.t every drug store, ma.y be I passed in dread, Oliver Wendell Holmes has recorded 

his protest against the custom of telling a person who 
does not actually ask to know, that he cannot reeover. 
As that loving observer of mankind asserts, so must 
everv one who knows whereof he speaks assert that 
people almost al ways come to understand that recovery 
is impossible; it is rarely needful to tell any one that 
this is the case. 

When nature gives the warnin�, death appears to be 
as little feared as sleep. Most sick persons are very. 
very tired ; sleep-long, quiet sleep-is what they want. 
I have seen many people die. I have never seen one 
who seemed to fear death, except when it was, or 
seemed to be, rather far away. · Even those who are 
constantly haunted, while strong and well, with a 
dread of the end of life, forget their fear when that end 
is at hand. As for the act of dying-the final passa!.\'e 
from life to death-it is absolutely without evidence 
that the oft· repeated assertions of its painfulness are 
mail e. Most people are unconscious for some hours 
before they die; and in the rare cases where conscious
ness is retained unimpaired until a few minutes before 
the end, the last sensation must be of perfect calm 
and rest. It is worse than cruel to add to the natural 
dread of death which oppresses the majority of us 
whil 9  in good health, the dread of dying. There is 
surely fear enough in this suffering world ; let us not 
increase it by adding imaginary to real causes.-Dr. J. 
West Roosevelt, in Scribller's M agazine for October. 

• 
The Detection of Forgery. * 

BY DR. PERSIFOR FRAZER. 

I wish to put on record three new methods which I 
have applied successfully for the purpose of detecting 
frauds in written documents. 

The first enables one to determine with comparative 
ease which of two crossing ink lines was made first, 
and consists in observing the crossing by a lens of low 
power (four or five diameters) at a very oblique anglt'. 
It' a light ink line be made over a darker one, the ap
pearance to the eye when vie wing the crossing per
pendicularly to the plane of the paper will be that the 
darker line is  superposed. The reason of this is that 
ink lines are qu ite transparent and the darker line is  
seen through the lighter one and seems to make one 
continuous line with its two limbs across the intersec
tion. When the paper is inclined, however, but few of 
the rays of light which reach the eye by reflection 
from the interflection traverse and lose rays by ab
sorption from both ink films; but the greater numher 
penetrate only the upper ink and do not suffer abo 
sorption by the lower. 

The second is a method of judging whether or not 
two lines have;beell made with the same ink, and con
sists in passing over each in succession prisms of red, 
yellow or blue glass (or two of these), and noting the 
number of millimeters through which it is necessary to 
move each prism from the position where its thin edge 
is in contact with the mark to be j udged to that where 
the color is extmgouished and the line is blaek. 'fhe 
prism is pushed horizontally over the ink mark, con
tinually adding to the thickness of the colored glass 
over the latter. When the line appears quite black 
the thickness in milli meters over which the prism has 
been pushed is read off and compared with the number 
of millimeters which the other line requires to attain 
th e same result. If the inks have the same colors, 
these results must agree. 

Third method. In 1886, I read before the society a 
paper on the use of composite photography for the pur
pose of establishing the type of an i ndividual's writing, 
and especially the signature. Since then the mechani
cal difficulties in the way have been greatly lessened, 
and the method has given most valuable results i n  
cases before various courts. B u t  there are many oe
casions where i t  cannot be employed for one reason or 
another, and in such cases I have devised a system of 
measurement and tabulation which accomplishes by 
figures what composite photography established au
tomatically by forDl . The older method may be called 
the graphic average of the hand writing and the latter 
the numerical average. The advantage of the former is  
that it takes into account at once all the elements of 
character, while the latter can deal onl y  with com
paratively few, but in spite of this the results attained 
have been very interesting. 

By the system here alluded to a given nnmber of 
heights, breadths and angles of letters. and spaces be
tween them and between words, are selected and · 
measured in a large number of undisputed signatures . 
The same elements are then measured in the signature 
in dispute. The averages of all the elements in the 
genuine series is then eom pared with the latter, and 
their agreement or disagreement will generally lead 
to a correct j udgment as to the genuineness of the dis
pu ted signature. 

This method has given su·ccessful results in a direc
tion which extends the original idea to a study of 
" guided hands," and it has been possible to extract 
from the columns of measurements, proofs of the ex
istence of characteristics of each of the separate hand
writings. 

* Read before the American Philosophical SOCIety, May 18, 1894. 

© 1894 SCIENTIFIC AMERICAN, INC



NOVEMBER 3, 1 894.]  
A TOUR OF FRANCE I N  A BALLOON. 

An interesting experiment in aeronautics was tried 
in the latter part of Septem ber to determine the con· 
ditions under which a series of ascensions might be 
made for a certain number of days, executed succes
sively with the same gas and the same balloon. A 
series of ascensions were made forming a spiral to the 
north and northeast of Paris, stops being made at 
Mery-sur-Oise, Persan-Beaumont, Creil, Mery, Raulat 
an d Essigny-le-Petit. The gas contained in the small 
balloon which had been put at the disposition of the 
aepnauts, MM. De Fonvielle and Mollet, by the ob
servatory was used, as a feeder to the large balloon, 
wh i ch had a capacity of 1, 200 meters. The trip con
tinued for a week. The ascensions were determined 
by the action of the sun's rays, which expanded the 
gas and dried the material of which the bal loon was 
made. The descent invariably took place by reason of 
condensation at twilight. During the entire trip it 
was not once necessary to open the escape pipe. The 
balloon carried a horizontal propeller, which was in
tended to vary at will the altitude of the aeronaut. 
This apparatus was only used at the a�cent from 
CreiL The results were satisfactory. MM. De Fonvielle 
and Mollet have now made some necessary modifica
tions, so that the propeller will hereafter be a regular 
part of the equipment of the aeronaut. 
Our engraving is from L'Illustration. 

.. .. . .. ... 
Arctic Expl oratio n. 

News of the .Tackson-Harms worth Polar 
expedition has been brought to England 
by Mr . .T. Russell .Teaffreson, who ob
tained the information at Thorshavn 
from the captain of the Betsy, a walrus 
sloop recently returned from h er summer 
voyage in the Barents Sea. It apppars 
that the captain first saw the steam 
yacht Windward near the well known 
Matotchkin Schar, where the ice was 
very heavy, about the middle of August. 
Returning west toward the end of August 
he again met with the vessel in latitude 
75' 45' N. and longitude 44° K ;  but on 
th is' occasion she was steaming in the d i
rection of Franz .T osef Land without let 
or hindrance, the ice being in this locality 
brashy and rotten, the Windward actual
ly steaming up a lead of which no ter
mination northward was visible. The 
captain of th e Betsy, though unable to 
distinguish the name of the ship, de
scribes her accurately, and from the posi
tions in which she was seen and the re
spective dates there is no reason to doubt 
that his report relates to the Windward. 
It is worth mentioning that this report 
is precisely what might have been ex
pected, as Mr . .Tackson hoped to find a 
region of loose, brashy ice a bout 45° to 
50· K longitude, and after getting abreast 
of the Matotchkin Schar, intended to 
make directly for it. The voyages of Mr. 
Leigh S mith showed that such a condition 
obtained in favorable years, and the re
cently published experience of Mr. Arnold 
Pike, who was yachting in the Barents 
Sea last summer, testified to a similar phe
nomenon in a year so nnfavorable as the 
present. This has now been confirmed by 
the report of the captain of the Betsy, and 
consequently the outlook for the Wind
ward may be considered very favorable. 

j ",. 

1 .: ... 

J , itutifi, !tutti,au. 
and should the atmosphere b e  moist and evaporation 
from th e body thus prevented, such intolerable heat 
could not be endured. "  

• • • I .  
The Apple all IUedielne. 

Dr. G. R. Searles, of Brooklyn, N. Y. , thus discours
es on the apple as medicine : " The apple is such com
mon fruit that very fe w person s  are familiar with its 
remarkably efficacious medicinal properties. Every· 
body ought to know that the very best thing they can 
do is to eat apples j ust before retiring for the night. 
Persons uninitiated in the mysteries of the fruit are 
liable to throw up their h ands in horror at the visions 
of dyspepsia which such a suggestion may SUUlmon 
up, b ut no harm can come to even a delicate system 
by the eating of ripe and j uicy apples j ust before 1;0-
ing to bed. The apple is an excellent brain food, be
cause it has more phosphoric acid in easily digesti ble 
shape than any other vegetable known. It excites the 
action of the liver, promotes sound and healthy sleep, 
and thoroughly disinfects the mouth. This is not all 
The apple agglutinates the surplus acids of the stomach, 
helps the kidney secretions and prevents calculus 
growths, while it obviates indigestion and is one of the 
best preventives known of diseases of the throat. 
Everybody should be ' familiar with such knowledge, 

. .  � � ... . , " : '  .. �." 

;" .. .  

Camels In A ulltraJia. 

Some interesting particulars concerning the part 
which the camel is playing in the development of the 
Australian colonies are given in the British Austral
asian d ealing with the gold fields of Western Australia. 
The great central depot for the animals imported from 
India is Port Augusta, 259 miles northwest of Adelaide, 
Here a camel quarantine station h a s  been established. 
and the arrivals are kept in it and carefully watched 
for the first three months to guard against outbreaks 
of a certain deadly mange which carried off most of 
the earliest animals. Once acclimatized, the camels 
are not liable to the complaint, and they thrive won
derfully upon the natural shrubs of Australia-salt 
bush, wattle, mulga, acacia, and other varieties. The 
imported animals, however, are not nearly so valuahle 
as the Australian-bred camels. The pastoralist breeds 
his camels, as he does his sheep, on scientific prin
ciples, so that already, within 25 years, there has been 
produced in Australia a race of camels " larger in 
frame. sounder in wind and limb, and possessed of 
greater weight·carrying capacity than the Indian ani
mals orginally imported. "  The British Australasian 
continues : " By means of camel caravans-there are 
now close upon 1 0. 000 camels at work in Australia
the pastoralists have been enabled to take up and 

stock new country which was formerly 
incapable of being u tilized, because a 
broad belt of land that is either water
less or liable to prolonged periods of 
d rought intervened between the good 
country and the settled regions, whence 
all supplies ha.ve to be d rawn, and w here 
all products must be marketed . It is 
only within the last few years that 
mining IDen have awakened to the utility 
of camels in their industry, and large 
numbers of the animals have latel y been 
drafted to Western Australia. On the 
older goldfields of that colony the camel 
caravan has already knocked out the 
bullock team by reason both of economy 
and efficiency. But, more important 
still, the camel is enabling new goldfields 
to be reached and worked which were 
previously, if not absolutely inaccessible, 
incapable of being permanently occu pied 
and utilized. Mining machinery is being 
made in sections convenient for slinging 
across the back of the pack animal. 
Camel wagon transport, unknown both 
in 'Asia and in Africa, has also been de" 
vel oped in A ustralia, the animals being 
yoked in teams of eight, just like bul
locks. Well sinking machinery il' like
wise being sent into the waterless coun
try on camel-back, and after the mag
nificent results achieved by artesian 
boring in the arid region of Queensland, 
where some of the bores yield 2,000, 000 
gallons a day and have caused ri vers to 
run where water was never before seen 
except in the form of an all too scanty 
rainfall, there is no saying but that by 
this means the West Australian gold· 
fields, now worked with difficulty owing 
to the scarcity of water, may be con· 
verted into regular oase!'. " During the 
Lindsay expedition, it  is ad ded, the 
camels had spells of 23 and 21 days with
out a drink of water. 

IIeatl ug 
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Electricity • 

and by 
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Bodily Temperature. TOUR OF FRANCE IN A BALLOON. H err A. Wilkie discusses certain ex-
The Kansas Medical .Tournai has the perim ents made by Mr . .T. L. Ro berts 

following to say concerning the temperature of the and I hope you will help disseminate it. In addition, with the object of ascertaining t.he comparati ve effici
body : 

. 
next to the orange and the lemon, it is th e best anti- ency of heating by electricity and by combustion. Mr. 

" It is remarkable what slight variation there is in dote for th e thirst and craving of the person addicted Roberts h eated ma;;ses of metal (rods of platinum and 
the temperature of the healthy human body. The to the alcohol or the opium habit. " iron) to a red heat, first by combustion methods and 

normal tem perature is 96 '6, and it is  a fraction less than .. . . , • then by the electric current When tbe substance was 

this one or two h ours after mid night; while the maxi- A ll tldlphtherlUc SerUln. heated by a flame, the energy expended was calculated 

mum temperature occurs from one to two hours after One of the subjects exciting the greatest interest at from t h e  loss of weight of the combustible and the 

the noon hour. The ingestion of food, fasting, exer- the recent meeting of naturalists and physicians at corresponding calorific power ; when electrical energy 

cise, all are factors in slightly varying the temperature. Vienna was the treatment of diphtheria by means of a was used, the energy expended was calculated from 

The great peculil>.:-:-:.ty about the temperature in men is prepared serum. In a paper read by Dr. Behring, the the current and voltage. In the first series of experi
its evenness hnder all conditions. Heat or cold causes opinion was expressed that the preparation of serum ments, a platinum rod was heated in the flame of a 
but slight variation, and in man less than in any other I for the purpose sh ould be undertaken by th e state, spirit lamp, and also by pali'sing a current through it. 

animal. In extremes that would be fatal to many ani- under the direction and control of the sanitary au When red hot, it was dropped into water. The results 

mals, man can endure and enjoy good health under thorities. It was stated that among children the m or- showed that less than 0 '5 per cent of the thermal en
those circumstances. We read of Arctic voyagers en- talit.y from diphtheria, amounting now to 240 in 10, 000, ergy produced in the flame was transferred to the bar, 
during a temperature ranging from 80 degrees to 90 de- might thus be reduced to one-third of that rate. Dr. whereas 90 per ' dent of the electrical energy a.ppeared 

grees and even 102 degrees below zero, while, on the Ehrlich spoke of this method of treatment as one of as heat. In the' second series of experiments, an iron 

other hand, in the tropics, during the greater part of the most im portant results known in the history of bar weighing about a kilogramme was h eated, first by 

the year, the temperature ranges from 106 degrees to medicine, and he stated that trials made in the Berlin means of well dried charcoal, and then electricall y. 

110 degrees above, and yet men enjoy health in such children's hospitals showed that without the use of In the former case, about 0 '75 per cent of the thermal 

varying temperature. We are told that the workmen serum there were twenty-five deaths out of seventy-two energy was transferred to the bar, in th e latter case 88 

of Sir F. Chantrey were accustomed to enter a furnace cases, while there were only two deaths out of seventy- per cent was thus accounted for. These experim ents 

in which his moulds were dried while the floor was eight cases treated with serum during the first two are ad mittedly crude ; but they show that for some 

red hot and a thermometer in the air stood at 250 de- d ays of illness. Antidiphtheritic serum is therefore purposes electrical heating has claims to consideration. 

grees F. And Chabert, the fire king, was in the habit likely to become an article in demand for medical use, • ' . '  • 

of entering an oven the temperature of which was and pharmaClists will require to provide for the supply ONE pound of cork is amply sufficient to support a 
from 400 degrees to 600 degrees F. Such heats are dry, of it. I man of ordinary size in the water. 
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The Panallla Canal. 

The company which has just been formed for taking 
over the works at the Isthmus of Panama has issued a 
report, giving.  says the Engineer, what it professes to 
be an accurate idea of the present state of the canal. 
It had heen expected that after being abandoned for 
nearly five years to the ravaging influences of the floods 
from the river Chagres, and the growth of vegetation 
which flourishes with remarkable luxuriance at the 
Isth mus, the works would have been greatly dete 
riorated, necessitating perhaps the re ·excavating and 
banking of those sections of the canal already com· 
pleted. Judging from the report issued by the liqui
dator, the canal itself has remained practically intact, 
and the machinery aud other plant has only partly de
teriorated from the climate. 

The first section of the canal, from Colon to a dis
tance of 21 '700 kiloms. , has heen greatly modified by 
the action of the river which has flowed into it, and 
after following the incline of the canal for about 5 
kiloms. , the river deposits a great deal of sediment and 
turns off iato the Rio Mindi, which has considerably 
enlarged during the past four years. Beyond the point 
where the Chagres breaks into the canal the works are 
in very good condition, though they are 80 covered 
with vegetation as to be sometimes indistinguishable 
from the surrounding country, and it is explained that 
th is is one of the reasons why untechnical observers 
have insisted so often npon the complete ruin of the 
works. The report urges that, so far from being a dis· 
advantage, this growth has actually been of service in 
preserving the canal, and the vegetation can be cleared 
away at very little cost. A fter the maritime reach, 
which terminates at 22 '500 kiloms. , are the works of 

the first lock, and these are in excellent state of pre
servation. From this point the cutting continues with 
an embankment 50 meters in height, but notwithstand
ing the steepnes!' of the sides not a stone has given 
way, and this is set down to the protection afforded by 
the dense vegetation. This state of things is unchanged 
across the plain of Tavernilla as far as kilom. 36; at 
this point the excavation runs close to the river, from 
which the water descends d u ring the rain y season. 
This is particularly noticeable between kiloms. 25 and 
28 and between kiloms. 33 and 34. In the middle of th e 
plain of Tavernilla are the large cunettes, which, not
withstanding their steep incline, have been in no way 
affected by the severe floods of foul' years ago. The 
works facing San Pablo are also unchanged, though 
entirely covered with vegetation. The same condition 
prevails up as far as the second lock, where the cntting 
had first been made in view of a level canal, and then 

J c itut ific  �mtticau. 
altered to meet the exigencies of the plan ultimately 
adopted. 

The canal then follows the bottom of the narro w 
valley, where it now and then cuts the river as far as 
t.he 40th kilom. The result is that the filling-up pro
cess has been very active, in consequence of the floods, 
and the vegetation in this part is particularly luxu
riant. At Matachin, where preparations were made 
for the third lock, the works are often covered with 
water, but the cutting is nevertheless in a good state 
of preservation. After Matachin the canal leaves the 
yalIey of the C h agres and enters the valley of the 
Obispo. Here, at the 46th kilom. , the works for the 
fourth lock are in good order, and owing to the uneven 
state of the ground the canal has a depth in certain 
places of 44 meters. A little more than a kilometer 
further on the banking fell in during the work of cut
ting. From the 48th kilom. a cunette has been made 
over a distance of several hundred meters through a 
very hard rock. Then, after passing the works between 
the Obispo and the Rio Camacho, the valley extends 
and merges into the plain of Emperador. In cutting 
through the high ground in this plain the canal has a 
depth varying from 35 to 40 meters. The fifth lock at 
this point is likewise in an excellent state. 

From kilom. 52 '600 are the works of th e Culebra, and 
at one place, where the depth is about 40 meters, the 
bank has fallen in. Not withstanding the influx of 
water, the works are very m uch in the same state as 
they were fi ve years ago. though between kiloms. 
54'300 and 55 '400 the soft soil that had to be cut through 
has given way. This is d ue entirely to the action of 
the water, and it. is stated that with propel' drainage 
the difficulty can be overcome. The same influence 
has been at work on the Pacific slope, where a great 
deal of shifting soil has been met with. Between the 
sixth and the tenth lock, descending toward the 
Pacific, there is nothing worthy of remark, except that 
the works are very h um id and the vegetation is conse
quently very thick. From the tenth lock the valley 
opens out iu It low, marshy country, and between 
kiloms. 65 '500 and 66 '700 the canal has been partly filled 
up. Further on the canal is in a better state of pre
servation, owing to the water having a freer course. 
The maritime channel commences at the 68th kilom. 
It makes a detour around the mouth of the Rio 
Grande, and then continues in a straight line until 
within 200 meters of the northern point of Perico Island. 
In some parts, where the channel is exposed to the 
winds, it has been filled up by as much as foul' meters. 

As regards the machinery and other material, the 
report speaks favorably but sparingly. Of the six-
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teen dredgers of 120 h orse power ten are almost as good 
as new, aud have hardly been used, but the others 
will require a great deal of repairing. There are sev
eral other dredgers, including two marine dredgers and 
two of the S uez type. All the floating material is 
found on different points of the canal, principally at 
Colon and upon the Pacific slope, The rolling stock is 
likewise distributed over different portions of the canal, 
and it is not in such a bad condition as might have 
been expected. Some of the locomotives have been re
paired since 1988, and may again be put into service; 
but many of the wagons have rotted in the destructive 
climate. In short, it is thought that all the metal 
plant will be available for use after being overhauled. 
The wharves at Colon and Boca, the docks and other 
installations will have to be entirely reconstructed, 
and repairs will be needed in every direction before 
the work can be resumed. The railways will likewise 
have to be relaid; the wooden sleepers are entirely use
less, b ut the steel sleepers are still serviceable. The 
rails, nuts, and bolts will all have to be replaced. In 
view of the many costly repairs that will have to be 
carried out before the work of cutting the canal can 
be proceeded with, it is difficult to fully understand 
the project of the new company, whose available capi
tal of not more than twelve millions sterling will be 
practically swallowed up in preliminary works. It is 
not pretended, even, that the new company has any 
definite plan in view. 

The first object is to get a few hands at work upon 
the I sthmus, so as to fulfill the clause of the agreement 
with the government of Colombia which makes it 
necessary that the work should be resumed before the 
end of October, in default of which all the material 
would be confiscated. When half of the capital has 
been spent in preliminary works the technical commis
sion will meet to decide whether it is worth while to 
continue the work, in which event the public will be 
asked to subscribe about twenty millions sterling. If, 
on the oth er hand, it is found inad visable to pursue 
the undertaking any further, the money already s ub
scribed will be used for worki�g the Panama Railroad, 
in which the 0111 company had a considerable interest. 
So far, no plan for completing the canal has been 
definitely adopted, and this matter will be left to the 
technical commission which will be appointed as soon 
as the company is in working order. 

• I e  • •  
IT is stated that in round numbers there are on all 

lines of street railways in the United States, 50,000 
cars, including steam and electric motors, cable grip 
cars, trail and horse cars. 

RECENTLY PATENTED INVENTIONS. 

Engineering. 

VALVE GEAR. - Franklin W. Hagar, 
Nashville, Tenn. This invention relates to marine en· 
gines, and the improvement comprises a rocking lever 
for oscillating exhaust valves, and a rocking shaft jour· 
naled in the lever and having an independent turninJ: 
motion to control pnppet valves for the admission of 
steam, the valves being all contained in a single chest, 
while a valve link operated from the main driving shaft 
engages either a pin on the lever or the shaft. The en
gine� cuts off at half stroke, and the cut-off is not ad· 
justable, but is very prompt, the movement being of 
such a nature that it easily seats the valves, without slam· 
ming or knocking. 

jaw, having a perpendicular gripping surface and a mov· 
8ble jaw embracing the stock, and having longitudinal 
slidiug movement. The movable jaw has teeth to mesh 
with those of the stock, and a wedge slides between the 
movable jaw and the stock, to lock the jaw to the stock, 
while secnred to the wedge is a spring catch nnder con
trol of the operator, a projection on the catch engaging 
a recess in the jaw. The improvement afforde- a strong 
and simply made tool, the jaws of which may be quickly 
adjusted and locked. 

kind of seed from another, and also for removing dirt 
and refnse. The seed are fed between oppositely reo 
volving inclined rollers of different sizes, each roller 
having a different degree of inclination from the other, 
and the surfaces of the rollers being preferably roughened. 
The smaller roller, termed a guide roller, is concaved 
longitudinally, admitting of its being elevated at its 
lower end and yet leaving the space between the two 
rollers of a uniform width the entire length of their 
ronghened surfaces, the guide roller then assuming a 
somewhat spiral relation to the periphery of the main 
roller. 

the pole, whereby the neck yoke may be used with 
vehicles adapted for freighting or traveling over rough 
roads, promoting the comfort and proper working of the 
team. 

TUG ADJUSTER. -Frank Sherry, Jack
sonville, Ill. This is a very simple and durable device 
whereby the tug straps may be quickly shortened or 
lengthened as required. It consists of a base plate with 
an eye at one end to receive one end of the crupper and 
an opposite eye for one end of the back strap, while on 
the plate is a metal loop open at both sides and with a 
top opening, a bolt sliding on the base plate being 
adapted to enter the loop and force any straps into en· 
gagement with its top portion, the bolt bemg forced 
into the loop section when the straps have been properly 
adjnsted. 

Miscella neons. 

HELIOGRAPH ATTACHMENT. - Albert MUSIC LEAF TURNER.-Cyril P. Brown, 
Spring Lake, Mich. According to this invention a 
wheel pivoted on a snitable case or frame carries a num
ber of outwardly extending arms at whose ends are 
swinging tlngers arranged in pairs, the apparatus being SPARK ARRESTER. -Henry E .  Bult

man, Oak Park, Minn. This improvement comprises a 
lower cylindrical gauze-covered portion attachable to a 
smokestack and with upwardly projecting and outwardly 
inclining bars supporting a top band, an exterior funnel
shaped screen having its bottom adapted for attachment 
to the cylindrical part of the arrester and its upper part 
bent over t he top band and formed into a detlecting 
cone. The improvement entirely closes the stack so 
far as the emission of sparks is concerned, but does not 
interfere with the draught, while an easily actuated 
cleaning apparatus removes the sparks and thus pre· 
serves the life of the arrester. 

L. Wetherill, Philadelphia, Pa. A graduated segment is, 
according to this invention, mounted upon the mirror bar 
to turn with one of the mirrors carried thereby, the center 
of the segment coinciding with the pivot of the mirror, 
and a vernier being secured to the mirror bar. The im· 
provement may be utilized as a range finder or for taking 
vertical and horizontal angles, the attachment being 
readily used for surveying pnrposes withont interfering 
with the employment of the heliograph for transmitting 
tlashes. The attachment may be readily disconnected 
and carried in the same pouch with the heliograph. 

readily applied to a music stand, piano or organ, and the TILE TRUCK. -Joseph W. Bienz, Rock
tlngers being adapted to clasp the leaves, whereby they ford, Ohio. The cradle or bed, according to this inven · 
may be easily turned one by one without touching them tion, is hinged at one end to the truck proper, and is 
with the hands. Any desired number of leaves may also movable toward or from the truck at its other end, while 
be turned back simultaneously. a stay rod is jointed at one end to the cradle and hooked 

CARBURETOR. -E ugene M. Westcott, 
Hampton, Iowa. This is au apparatus to make carbu· 
reted air, to burn like ordinary Uiuminating gas, in which 
the depth of gasoline through which the air is forced may 
be readily controlled. Means are accordingly provided 
for regulating the air s'lpply, and the apparatus is so can· 
structed that it may be easily and thoroughly cleaned, 
and the water supply can be so regulated as to cover the 
distributer and prevent it from becoming clogged by 
freezing. 

MUSICAL INSTRUMENT.-Evaristo Enri- at its other end, the side pieces being hinged to the 
que", San Juan Bautista, Tobasco, Mexico. This in. c�adle, and a latch �onne�ting and clampi,ng the side 
litrument has an elongated solid wooden body, mainly I 

pieces together. With thiS truck large .tile, whether 
cylindrical, tlattened on top and tapered toward the gr�e� or dry, ca? be handled by. one .man m�tead of reo 
head, and there are frets on the top, strings fast at the �umng �he servl�e of two, the Side pieces bemg removed 
head and keyed at the lower end of the body, with a re. m handlIng dry tile. 
movable peg at one Side and a longitudinal pin at the SHOE STRING HOLDER -Henderson T lower end of the body. Music is made with the instru· . •  

Railway Appliances. 

RAIL TIE.-Jesse C. Co wdrick, Ogdens
burg, N. J. This is a tubular metallic tie, somewhat oval 
in cross section and approximating the shape of an ordi· 
nary wood tie, but with a slot in its upper face extending 
from end to t'nd, affording a certain degree of elasticity, 
Parallel transverse cuts are made where the rails cross, 
forming a tongue at each side of the slot, and the rail" 
being seated on the tongues, where they are held by reo 
taining shoes and bolts, the latter engaging a connectin!?: 
plate on the under face of the upper section of the 
tie. 

MAKING SULPHURIC ACID. -Peter S. 

Small, Chanute, Kansas. This holder is adapted to rement by the joint action of the fingers, mouth and ceive shoe strings in assorted kinds and sizes, and so tongue, the melody, when played according to the design hold them that one or more may be withdrawn without of the inventor, partaking of the nature of strains from disarranging the others, the Improvement also forming a guitar and an .Eolian harp. a convenient display rack for the strings and a recep-
FARM GATE . ·-James M. HurlSt, Lu- tacle for quantities of strings in bales or bundles. 

GIlchrist, Charleston, S. C. This invention covers an I cretia, Va. This is a strong and simple gate, mainly 
improvement on apparatus formerly patented by the like the ordinary swing gate, but with means for latch· 
same inventor, and relates particularly to the construc- ing it from top to bottom and a convenient lever for 
tion of the colnmns or cases between the lead chambers, . simuitaneously operating the latches. 'rhe lever may 
provision being made for their free expansion without ! also be operated by a person on horseback, and a guard 
breaking or buckling. The cross air pipes are also so is provided to prevent the lever from being moved by 
arranged in the column that the pipes may be excep- live stock. There are means for antomatically closing 

RAILROAD CATTLE GUARD. -Andrew tionally strong, while effecting a thorongh mingling of and locking the gate. 
J. Gwin, Minden, La. This is a gate·operating me· the gases passing throngh the column and collecting METHOD OF CLOSING CANS _ Joh n chanism in which movable rails at the side of the weak acid, which, coming into contact with the nitro· Banbury, Auckland, New Zealand. This is � method of traffic rails are connected with a vertically sliding gate, SUlphuric acid formed on the surfaces of the pipes, de· sealing cans in which a wire is placed between the inner so that when a locomotive approaches the guard from composes the acid, thereby promoting and cheapening surface of the can body, just at its npper edge, and a either direction the gate will be depressed below the rails the process of acid manufacture. narrow marginal npturned tlange of the cover, and then and held depressed until the train has passed, when the P R O  S P H 0 R I C  ACID WITH AN AB- applying pressure to bring the tlange and the adjacent gate rises to normal position, to prevent cattle from pass- SORBENT.-Gaston Desca.-nps, Havana, Cuba. This in. surface of the can body nearer to each other to hold the lng along the track. The gate is arranged transversely ventor has patented a new article of manufactnre, a vege. wire between them. To make an air· tight closure, solder of the track, cutting off the passage between the rails and table cellulose, as sawdust or cane bagasse, dried and or other sealing matenal may be employed, and one end also on each side, and it slides vertically In a box pro· charged with phosphoric acid, thns affording phosphoric of the wire has an outwardly extending loop, by pulling vided with suitable guideways. acid in dry form, designed for nse in the manufacture of upon which the cover is loosened and the can opened. 

sngar and other industries, and to be conveniently trans· NECK YOKE.--J ames S. Brown, Eureka, 
Mechanical . ported without deterioration. Cal. This is an improvement upon a formerly patented 

WREN'JH. -Alf L. Winge, Miles City, SEPARATOR. -John E. Borchard, Ne w invention of the same inventor, the improved yoke ad· 
Montana. rhis wrench has:a toothed stock with fixed Jerusalem, Cal. This is a machine for separating one mitting of a vertical as well as lateral movement upon 

SUPPORT FOR CARDS, ETC. -W illiam 
F. Jones, Baltimore, Md. This is a simple foldable sup· 
port, readily adjustable to afford a tlrm, stable rest, for 
a card, or other similar article, so that it 'may be pnshed 
back and forth upon a show case. It comprises a light 
frame held in inclined position by a base piece and 
jointed strut piece, a slotted keeper being arranged at 
the rear of the frame. The support may be formed in 
one piece, of cardboard or similar material. 

Toy PISTOL . -Henry D. Medrick, Port 
Jervis, N. Y. In this pistol the hammer is moved en· 
tirely by the trigger, which antomatically raises the 
hammer to tiring position and releases it, when a spring 
acts upon it to force it against a cap to be tired. A tape 
of caps in the handle chamber is fed upward aronnd the 
pivot of the hammer to engagement with the anvil, thns 
rendering the device a self ·cocking and repeating, or 
rapid firing pistol. 

NOTE.-Copies of any of the above patents will be 
fnrnished by Muon & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. 

THE SENILE HEART. Its Symptoms, 
Sequelre, and Treatment. By George 
William Balfour. New York and 
London : Macmillan & Co. 1894. Pp. 
300. Price $1. 50. 

Much of this work is sad reading. It describes the 
heart troubles, one of the great dreads of humanity. It 
Is, of course, especially designed for physicians, but to 
those who are willmg to investigate these ailments, and 
are able to do so without being frightened by possibili· 
ties of disease, it will, no doubt, be found very interest
ing. A full index is appended. 
A TEXT BOOK ON ROADS AND P A VE

MENTS. By Fred P. Spalding. New 
York : John Wiley & Sons. 1894. 
Pp. viii, 213. No index. Price $2. 

Good roads is to·day one of the subjects attracting the 
most widespread interest of the public. The fact is 
coming to be recognized that a civilized country should 
have the best possible roads and highways, and that the 
modern streets should not be disgraced by cobblestone 
pavements, and that the use of these inferior traction 
surfaces involves a great loss of energy in the conduct 
of everyday business. The different classes of pave· 
ments, such as macadsm, asphalt, wood and stone block 
pavements, are all treated here in detail with numerous 
illustrations, and the work is in every way to be strongly 
recommended, except in the omission of an index. 
GEOMETRY FOR GRAMMAR SCHOOLS. . 

By E. H unt. Boston, U. S. A. : D. 
C. Heath & Co. 1894. Pp. iv, 99. 
Price 25 cents. 
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at Plainfield, N. J., recently erected for B. A. 
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tlll'esque design. Mr. Frank W. Beall, arcbitect, 
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2. Plate in colors showing a very attractive stone dwell· 
ing recently erected for H. J. Peet, Esq., at Buena 
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3. A dwelling at Bridgeport, Conn., recently erected for 
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4. A cottage at Stratford, Conn., recently completed 
for Robert Wheeler, Esq. Perspective elevatlon 
and fioor plan. A unique design presenting pleas· 
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5. The residence at Belle Haven, Conn., recently com· 
pleted for J. E. Kent, Esq. An attractive design 
in the modern Colonial style. Two perspective 
elevations and fioor plans. Cost $6,850 complete. 
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floor plans. Cost $4,800. Mr. Arthur C. Long· 
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7. A dwelling at Bensonhurst, L. I., recently erected 
for John P. Jepson, Esq. An excellent example 
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occnpancy. Mr. William H. Mersereau, architect, 
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8. A dwelling at Flatbush, L. I., recently completed for 
Richard Ficken. Esq. A design in the Colonial 
style. Two perspective elevations and fioor plans. 
Messrs. J. C. Cady & Co., architects, New York 
City. 

9. A small Colonial cottage at Bayonne City, N. J. Per· 
spective elevation and fioor plan. Cost complete, 
$2,800. Mr. Arthur C. Longyear, architect, New 
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10. A residence at Pompton, N. J. , built for Wm. F. 
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Raschdoff. 
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The Scientific American' Architects and Bnilders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi· 
cally, a large and splendid MAGAZINE OF AnCHITEC' 
TrRE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 
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Fluid, apparatus for intensifying the pressure of 
Fruy�rggr3::,e�1'. te�ch�.i���:�::: .. :: .. : .. ::::::::::::: :  �:� Fruit� etc., machine for sortinll or grading, F. N. 
Fry��;���t�iidi;; rest: (5: C. ·Hover·. · . . :: ............ :: .::: ��:Wl Furnace. See Ore roasting furnace. Smoke preventinlZ furnace. Furnaces, metbod of and apparatuB for extract-ing mobture from air for blast, J. Gayley . . . . . . 527.84( We make absolutely a perfect loose pulley oi�r. Krid- GGaarrbmagenet' tcrlaeaspti.nJ!').' RWo'thM.ac . . .  D . .  o.n . •  a.l.d . .. ........ ...... .. .. .... .... .. ....

.

. �28
27 ler Mfg. Co., Grand Rapids, Mich. Send for circular. & N D  E&CH BEARING THA'I' DATE. " 

Screw machines, milling machines� and drin presses. 
'fbe Garvin Macb. Co., Lai .. bt aIld Canal Sts., New York. 

Universal drawing tables and steel ribbed drawing 
boards. Just out. Morse Macbine Co .. Rocbester. N. Y. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumpingplant.s. Irvin Van Wie, Syracuse, N. Y.  

Books. Illustrated descriptive catalogue mailed for 
5 cents. CiVil, mechanical, electrical. manufacturing in
dustries. Spon & Cbamberlain. 12 Cortlandt St., N. Y. 

'l'be best book for electricians and beginners in elec .. 
tricity is " Experimental Science." by Geo. M. Hopkins. 
Boy mail. '( ; Munn & Co., publisher., 361 Broadway. N. Y. 
Competent persons wbo deSIre �encies for a new 

popular book. of ready sale, with handsome profit. may 
apply to Munn & Co., Scientific American office. 361 
Broadway. New York. 

Live Patents for Sale.-A series of valuahle patents, 
formin!l the basis of an extensive business, capable of great enlargement without any very heavy investment 
of capital. Is oO'ered for sale on page 287. The patents 
cover practical mechanical ideas. in the substitution of 
simp1e devices for the hitherto indispensable electnc 
call bells, so liahle to fail. when not carefully attended 
to, from the giving out of batteries, impairment or 
crossing of conductors, etc. An improved bicycle ben 
snd ingenious portable table beU, of exquisite design, 
are also included in the Ust. The patents are offered for 
sale on account of the precarious health of the inventor. 
The articles are alre"dy popular and the percentage of 
profit is large. 
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Name .. and & ddre .... must accompany all letters, or no attention will be paid thereto. This is for our information and not for publication. 
Reference" to former articles or answers should give date of paper and p�e or number of question. 
Inqu iric .. not answered III reasonable time should be repeated ; correspondents will bear in mind that some answers require not a little research, and, though we endeavor to reply to all either by letter or in this department. each must take his turn. 
B uyer" wishing to purchase any article not advertised in our columns will be furnIShed with addresses of houses manufacturing or carrying the same. 
Special 'Vritten Informatio n  on matters of personal rather than general interest cannot be expected without remuneration. 
Scientific American Supplement. referred to may be had at the office. Pnce 10 cents each. 
Rook .. referred to promptly supplied on receipt of price. 
Mi neral .. sent J:or examination should be distinctly marked or labeled. 

Gas engine. F. S. Mead. . . . . . .  . .  . . . . . . . .  . . . . . . . . . . . .  . 528 
g:: e����:,s�' o�· �t!�li�'i>�Cir�iuB' " foi: ' 'makiiig: Heckert � ROwland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527,789 Gas. rotary apparatus for generation of chlorine, [See note at end of list about copies of these patents.] 
Ge:r' ;:tt��t��cbiiie; T: '0'. ·Perry·::.·:.·.·.·:.·.·.·: ::::.: ��:� Adjustable bracket for sbade or other r'lUers, J.  Glass articles. manufacture of hollow. Croskey & 

AirtrR:i���·pii;;g: ·oi;;t'oiIi;.tIC:W:M:·EdWard,;: : :  g�:� Gla�:.a;;,k,,';;id; Momiie;.·& Sigwai1:.·:: ·. : ·. : : : ·. ·. : : ·. ·. : :·:: 528'�1 !!r p�rifie�u�����na�d \ ��s�in�;)��Cio' . . co . .  b !i:jed 527 ,910 GGol��{?:�:sit Cs roOreSk• eeYxt&ractLO,i'nk,!",' p"e' l'a' t"a'n" &' "C' l' e"r'lc' ',' 
.
.

•
.
. lrr�t:rii, A. C. Branti.ngham . . . . . . . .  �: . . .  � . .  I . . . . .  527,938 Po 

Alarm. See Burglar alarm. g�� te!;g���gmachine: ij: T: ·Tboiiipsoii: : .' ::.: : Aluminum. reducing, Gooch & Waldo . . 527.847 to 527,851 Grate tire Drake & Green Aluminum, req,ucinll Waldo & Gooch . . . . . . . . . . . . . .  5�7.846 Grate�. nutmeg, W. A. DUJiiap:::::::::::::::::::: : :  627 Annunciator signa.!. 1. H. Farnham . . . . . . . . . . . . . . . . . 527.839 Grinding mil l. C. C. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.986 Axl.e box. l!lcQmotlve. M. N. Forney . . . . . . . . . . . . . . . . 527,960 Gun. i.gniting spring. Wiebach & Koellho:D'er . . . . . .  52�,916 BahnJ! devlCe. J. Fatkln . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 52R.085 Hair brushing machine, rotary, I. M. Tintore . . . . .. 528,04.4-BalE? box clamp, T. M. Wallace . .  : . . . . . . . . . . . . . . . . . .  528,047 1 HanJler. See Picture banger. Bas1n plug and . overflow, combIned lavatory, C. i Harness, R. G. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.994 H. Muckenhlrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527,802 I Harness, J. A. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . 527,904 Rasket .• fruit. Asam & Muhlenbeck . . . . . . . . . . . . . . . . .  027.761 1. Harrow, P. J. Heller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 627.978 BatterIes. manufacturmg elements or plates for Harrow W 8.. 0 Jones I 527 993 s�condary, Kirkpatrick-Picard & Thame . . . . . .  527.861 Harrow: R ·Nisbwitz . . . .  : : : : : : : : : : : : : : : : : : : : : : : : : · : : : :  527:875 Battery. See Electric uterine battery. I Heater. See Hot water heater. Bedclothes.holder. C. E. Muller . . . . . . . . . . . . . . . . . . . . .  527,872 HeatinJ{ and ventilating apparatus, building, A .  B!,lt, electrlC, Backstrom & J obuson . . . . . . . . . . . . .. . .  527.922 i McFadyen . . . . . .  . . .  . . . . .  . .  . . . . . . . . . .  . . .  . . . . .  . .  . . . .. 527.81» B1cycle frame, G. F. Washburn (r) . . . . . . . . . . . . . . . . .. 11.449 I Heating apparatus, hot water, S. J. Anderson . . . . . 528,061 B!cycle sled, L. Thanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527.903 Hinge. gate, G. M. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.765 Bicycle stand. F. H. P .. �rce . . . . . . . . . . . . . . . . . . . . . . . . . .  628,028 Hinge, strap. W. H. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.976 
�Hir��� �':.�Pc'h'!i�r.BJ��.eb�,i,;8 : : : : : : : : : : : : : : : : : : : :  g�+:+�6 H0\'i��g maChinery, etc., hydraulic, H. W. Um-

527 908 Blacking machine, automatic electrical boot. J .  Hook . . See ·cia.·nip 'hook: ' "  � . . . . . . . . . . . . . . . . . . . . . . . .  . 
O. Heinze. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,977 Hook, C. Crowtber 

�)ac�in1;ma�bi�e, �7otj/, B. Sweetland . . . . . . . . . .  527.900 Hoop makin!, macIiine:ti.' c: ·Piiinam:.'::.'.': .'.' .' : : : :  
B��rer. le� S�:';: borl�r: �g:: �g�En�:: :.i��\\rtaV�:.�i?�: : : : : : : : :  : : : : : : : : : : .-Boiler. C. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.103 Hot water heater W L Shepard Boiler tUb.e joint. sectional. N. W. Pratt . . . . . . . . . . . 527,883 House movable, j. F. Rotbwell .. : : : : : : : : : :  : : : : : : : : : Bone cutting machine, A. �. Chapman . . . . . . . . . . . .  527,769 Hub blank making machine, W. W. Tucker . . . . . . .  . 
i��� ���t;;o�:"Jl'§ttke�:g���: : : : : : :  : : : : : . : : : : : : : : :  g�:� f��:!':.t;��Jg��:i'Ji': 'J..�;ts . . . . . . . . . . . . . . . . . . . . . .  628 

001 
Bottles, device for preventing_ refilling of, Davis Jack. See Liftin� jack. . . . . .  . . .  . . . . .  . . . . . . . . . . . , 

& Leach .. . . . . . . . . . . . . . . . . .  '. ' . .. . . . . . . . . . . . . . . . . . . . . . .  527,777 Joint. See BOiler tube joint. Bottles, deVIce for preventmgo refilling of. F. W. Journals of mixing machines device for prevent-
Bol.°bS':.".:>n<iOiii . boX': ' Letter "box: "TOY' iii,;;;,iy 521,992 K\l��g �:':;'<lffi."c:b�y�: F. Westerman . . . . . . . . . . . . . . .  528.050 

Bo:�;veriD� machine. J. Weber . . . . . . . . . . . . . . . . . . .  527,913 ��UH�: �:����:: �ar�: 'p'i���):;:::::::::::::�.::: m:m Bracket. See Adjustable bracket. Car door Ladder and trUCk. extension fire, A. B. Cairnes . . .  527,942 
Bra���Ck::e Car brake. t:���:8���'ict��, �ri;b:e� 'r:��1�tYng "tncandes: 528,126 
Brake. C. C. Onsgord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 528.019 cent. C. A. Hussey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.989 
��fc\" :8g� J�'l;�Ki.Elh�ie1f.i.��.��� � ':::::. � '::. : '::. : ��:�� t::::�: �l��m� :��: �.B6'r§�g�gda·:::::::::::. � :  '::.: ��:Mt 
����1:.rj��I.c�"o'hJi.�: .������.�: ' : : : : : : : : : : : : : : : : : :  g�:� t::::�:,bc��gJ'':-'ht'�I��;f�r ,!;�:c:.L'a�eiis:::::::::.·. g��:� 
���i"t��ds�g���:.t �: t�W8::::.'::: · : : : : : : : : : .' : g�:� . t�l��d�C!;e�,,&,:&��:;es·irj : : : : : : : : : : : : : : : : : : : : :. 6�t� Bung maklnJ,!' macbme, E. �. Elder . . . . . . . . . . . . . . . . .  527.952 i Leaching apparatus. Ii'. B. Strunz . . . . . . . . . . . . . . . . . . .  527.819 BunJ! stopper, B. RubensteIn . . . . . . . . . . . . . . . . . . . . . . . .  527.888 i Lead hydrate produced by electrolysis. treating, 
:���a:. a�:�oir��b6��e�' Larson . . . . . . . . . . . . . .  527.998 1 LeJ-h�rn��?ii�rrraiiier: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : g�:= CalCUlators W. . Clar� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527,9(3 . Lenses to elevator doors. etc., bolder for attach-
8::�rft�g 3:v1::0j�liIm�e��· . . . . . . . . . . . . . . . . . . . . 527,982 Let���'b�·X�.��\iiiriin: : : : · : : : : ·. : ·. : : : : : ·. ·. ·. : ·. : : ·. ·.".: � Can labeling machine. F'. X. Gaudrie . . . . . . . . . . . . . . .  527.84:3 . Level attachment, spirit, A. Schnell . . . . . . . . . . . . . . . .  Car brake. t;teedman & Brookmlre. Jr . . . . . . . . . . . . . .  628.116 Lifting jack ... A. L. Stanford . .  . . . . . .. . . . . . . . .  . . . . . . .  , Car couplin/Z. H. naJlager: . . . . . . . . . . . . . . . . . . . . . . . . . . . 528,124: I I .. ock. See uoor lock. Latcb lock. Car door bracket. E. A. HIli . . . . . . . . . . . . . . . . . . . . . . . . . . 527.792 Lock, J. Schade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a28.1H Car draw bar. railway. A. G. Steinbrenner . . . . . . . . .  528.117 1 Locomotive. C. A. Couch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.078' Car fender, H. P. Weale . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  628.0(8 Loom picker motion. E. Guilbert . . . . . . . . . . . . . . . . .. . .  527,853 Car fender. S. D. Wright. . . . .  . . . . . .  . . . . . . . . . . . . . . . . . Loom positive shuttle motion. E. H. Graha'¥.' 8:� !!.f�t��:{!;c�g-�ekJ(/B:.�:�l:::::::::::::::::::: MRlmetic separator, W. H. Williams . . . . . .  J28'.1&i: �:� Car motor, steam, :t. A. Barhydt. . . . . . . . . . . . . . . . . . . .  067 Mail batls to or from traIns in motion. apparatus 
g:� ����i�i�: �?w.eaugiisoii:::: · ·  '::::::::::::::.: ��:� Ma:gfe�e�!��iFa�t�ri�:';.i��ficiai:F·.·Grai:id' Moii: 628,083 C�, automatic dump for unloading, C. D. I tRlme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.969 Matheny . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  527,868 Meat cutter. G. & E. D. Ashley . . . . . . . . . . . . . . . . . . . . . .  527.921 Cars. method Of and means for controllmg elec. Meter, Henley & Fulgham . . . . . . . . . . . . . . . . . . . . . . . . . .  527.919 tric, H. P. Da�is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.9(7 Milking machine. cow. E. Smart. . . . . . . . . . . . . . . .  . 527,893 

8:�?�g ���11��:'i��.
E
M�t!.������:::::::::::::::. ��:w. MIllW;ii���,�d mill. Grinding mill. Olive mill. 

(6282) G. C. asks : 1. What is the best 8:7t�:e �io�di�n!:i�cIii;;e.; ·revoiv·iiig"Criiiiper 527,909 �i�ii.�lIii:�gT�;'�j .'}ie�':v���·::::::::::::::::::. : ·. : :  ����i for. C. S. Hisey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628.098 Mould. See Glass mould. constant current medical battery for burning out hairs, 
lighting a small lamp, etc. ? A. Probably a storage bat· 
tery is the best. For constant current a Daniell combi· 
nation is good, but it is of high resistance and is not 
adapt d to open circuit work. A Grenet or plunge bat· 
tery is about the best primary battery for your work. 
Keep the zinc thoroughly amalgamated. 2. We have a 
battery of 12 cells made with a stick of carbon, " strip of 
zinc wrapped with cloth (to act as porous pot) and sur· 
rounded with broken gas coke. Would nitrate of silver 
in distilled water form a good working solution that 
would last and not polarize ? A. No. It would be very 
expensive and would qnickly polarize. 3. Can you 
mention a good work giving lots of information on 
primary batteries ? A. We can supply you with the 
following books relating to the subject you refer to : 
Carhart's " Primary Batteries," price $1.50 ;  Niblett's 
" Elementary Treatise on Electric Batteries," price $2.50. 
4. Can you snggest a good solution for our battery, as sal· 
ammoniac does not answer ? A. Try a mixture of 1 part 
nitrate of mercury ·and 2 parts eal·ammoniac with water. 

(6283) H. E. writes : Why is it necessary 
to use such powerful engines to run dynamos? I cannot 
see wby tbey should offer any great resistance, other than 
that caused by their great weight. A. A dynamo con· 
verts mechanical energy into electric energy. This it 
does by the forcing of the armature coils through a mag· 
netic field. The resistance to its motion is almost identi· 
cal with that offered by an. armature of a magnet when 
drawn away from the pole of a magnet. The weight 
produces no re�istance except as it increases journal fric· 
tion. 

(6284) F. G. C. writes : I have a tele· 
phone wire stretching from a pole to the house, a dis· 
tance of 40 feet perhaps. It hums a great deal, and par· 
ticularly at night and in cold weather. I bave put an 
appliance called an anti·hummer or anti·singer at the 
housc end of the line. but it does no good. Could you 
tell me, if I also put another anti'singer at the pole end, 
if it would help it? Aiso, what is the reason it sings in 
the night time? A. Try changing the tension of the wire. 
An intermediate insulator placed to one side of the ceIl' 
ter of the wire might answer. It hums when its natural 
period coincides in some way with the wind actuating it. 
The extra anti·hummer would probably improve it. 

Commn nication.. Received. 

"On Concrete Construction." By E. L. R. 

TO INVENTORS. 
An experience of nearly fifty years. and the J;>reparatlon of more than one bundred thousand applicatIons for patents at home and abroad, enable us to understand the laws and practice on both continents. and to possess unequaled facilities for procuring patents everywhere. A synopsis of the patent laws of tbe United St.ates and all foreign countries may be bad on3pplication, and persons contemplating the securing of patents. either at bome or abroad. are invited to write to this office for prlces which are row, in accordance with the times and our extensive facilities for conducting the bUSiness. Address MUNN & CO.; office SCIENTIFIC AMERICAN, 361 Broadway. New Yorl>. 

Cartridge loading- machines, shell carrier actuat- Mould for makin� wasbers and tacks for plumb-ing mechantsm for, C. 8. Hisey . . . . . . . . . . . . . . . . . . 528,094 ers' use. Black & Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527,931 Cartridge loading macbines, shell carrier for. Money drawer. safety. M. R. Daley . . . . . . . . . . . . . . . . . 528,082 Hisey & Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,983 Motor. See Car motor. Current motor. Electric Cartridge loading machines, sbell feeding mecb- motor. anlsm for. C. S. Hisey . . . . . . . . . . . , . . . . . . . . . . . . . . . .  528,095 M.otor engine. gas. oil, or similar, Andrew & Cartrid!'e loading machines, shell placer for, C. S. I Bellamy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  628,063 Hisey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,096 Motor engine, JeRS or oil, H. Schumm . . . . . . . . . . . . . .  52S.11G Case. See Composition case. Spectacle casc. 1 Music, machine for making perforated sbeet. W. 
Casfii����liing machine, A. Quortrup . . . . . . . . . . . . :m',aoo Mu�?f��:;;,;;��t:d�.:xipe;: A: ·Ri·cbiE;'=:::::::.-.. : :  �;Ni� Casting sash weights. device for. A. S. Hodges . . .. 527.984 Musical instrument tuning key, A. McKenzie . . . . .  
g�tigl:' ���ll :::cr::ift� 

C�����BS Ha:dch��king 528,034 g�Z�o��}���������� &J.>���}��.�: : : : : : : : : : : : : : :  : : : :  same, E. Stouls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.042 Oven. baker's, A. T Simpkins . . . . . . . .. . . . . . . . . . . . . . .  . 
8��1�i����r;r&a�� b�vfn �'. ��.����::: :::::::::. ��.� g���: j?g[���.l'a. � .S��:J'o'in .. . . . : ...... : ... .......... .................. .... '. ':: Cheese press. C. J. Lundstrom . . . . . . . . . . . . . . . . . . . . . .  6:!'l.00l Paddlewbeel. featberlng, J. Jacobs . . . . . . . . . . . . . . .  . .  Churn. J. A. Crlm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,m9 Pail. milk, R. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Churn. Leonard & Bever . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 528,000 PanoramiC camera. M .  Flammang . . . . . . . . . . . . . . . . .  . 
8��: �.:.. :o���.�.�.��::.':.':.'.'::::.'::.'.'.'.'.'.': .' .' : : : : �:�� �:g:� ��f��e�t'gi��:;.�e���rb��i�k�8. ���'.'.' .. :: Cigar vending machlne. coin operated, H. L. Kirt- Paving block. G. BQJ!ge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627.996 Pea sheller. J. H. Empson . . . . . . . . . . . . . . . . . . . . . . . . . . 627 Clamp. See Bale box clamp. Brake sboe clamp. Pea sbelling macbine, J. H. Empson . . . . . . . . . . . . . . . 527.965 Floor clamp. Pea shelling machine. Empson & McDonald . . . . . .  527,956 g::,� bB'e"ekG�����b�fas"{;. A. P. Ber!' . . . . . . . . . . . . . .  527.763 �r.:'kc�:��R:���o[; �.IIf.�C3l���.ii"w: : : : : : : : :  : :'.: g�allil Cleaner. See Flue cleaner. Tube or flue cleaner. Picture hanger, W. S. Jaeger . . . . . . . . . . . . . . . . . . . . . . . . 527.793 Clevis. A. Mor!'anfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.009 Pinking macbine. C. H. Bayley . . . . . . . . . . . . . . . . . . . .. 527.928 Clock. self-wlndiug electriC. E. G. Hammer . . . . .. . .  527.7i!6 Pipe bender. T. Seaton, Sr . . . . . . . . . . . . . . . . . . . . . . . .  , . .  528.036 Closet seat, W. G. Vollmer . . . . . . . . . . . . . . . . . . . . . . . . . .  527,821 1 Pipe conDection� E. B. Vanvorce . . . . . . . . . . . . . . . . . . .  528,045 Clothes drier. P. J. Meslein . . . . . . . . . . . . . . . . . . . . . . . . . . 527,870 ! Pipe covering aDd manufacturing same, C. B. Clothespin. W. D. Watkins . . . . . . . . . . . . . . . . . . . . . . . . . .  527,911 Manville/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.867 Clutch cOJlPlin!,. McGee & McCart"" . . . . . . . . . . . . . .  528.012 Pipe wrench. J. D. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.917 

8g:l ��Gi, p�1��:r ��k��h.��er � . . . .  ����: : : : : : : :  : :. ��:Wt� I �l:�te�eJ�cg� :it��m�n�: .�.��l.,::: : : : : : : : : : : : : : : :  �:�� Coin-controlled macbine. I. Richardson . . . . . . . . . . . .  527.886 I Planter. check row corn, O. T. Wood . . . . . . . . . . . . . . 627,824 Composition case. R. W. Nelson . . . . . . . . . . . . . . . . . . . .  028.106 1 Planteit corn. F. L. Block . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,932 

6��E: !��b��. ci:�cl:r,;o�: �: .��.�"!:�::::::: .::::::: : :  �:�4 . �lg:·ridi���'i�g��heni: j: ifli;ih"iier; Jr: : : : .' : : : : : g�:� 
Cork cutting machinery. J. Lowman . . . . . . . . . . . . . . . . 527.865 Pneumatic shears, C. O. Beggem . . . . . . . . . . . . . . . . . . . . 527,790 Corn cutter and dropper. J. Stewart, Jr . . . . . . . . . . . . 528,041 Polishing and staining machine, L. & A. Schmon. 527.889 Corset. J. C. Andrews. . . . . . . . . . . . . . . . . . . .  . , .528,064, 528,060 Potato digger, M. Klema . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527,863 
Corset, abdominal, T. S. Gilbert . . . . . . . . . . . . . . . . . . . . . 527,966 Powder or shot. feeding mechanism, C. S. Hisey . .  52& 001 Coupling. See Air brake coupling. Car Coup- Press. See Cheese press. Glass press. 

ling. Clutch coupling. Hose coupling. Pressure regulator. W. G. Taafe!. . . . . . . . . . . . . . . . . . . . 027.902 Cradle, child's, W. E. Phillips . . . . . . . . . . .  , . . . . . . . . . . .  528.026 Printing macbine. cylinder. J. Brook.s . . . . . . . . . . . . . .  527.941 
Current motor, alternating, C. T. Child . . . . . . . . . . . .  528.121 Printing machine. cylinder, C. Potter. Jr . . . . . . . . . .  527.880 
Currycomb, R. W. Hardie . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527.973 Printing machine offset mechanism, E. H. Cot-
-Curtain, A. M. Branshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.071 trell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527,774, 527,776 

g���. Pl��: �fu:k�����er.������:���· . . . . . . . . . . . .  527.817 Printing press web supporting device, C. P�M�18, 527,879 Desk or stationary implement, T. D. lngram . . . . . .  527,809 Printing presses, two-color attachment for. C. E. 
m:�:��kk':,l;, ����:�'iii::"':: Hunter . . .

.
. . . . . . . . . . .  627,986 pro!�!!���':,;ar;ne,':r: il.'Mi..i-iiii.'::.'.'.' :  .' .' : .' .'.' .' .'  .' .' .' : :  g�:� Display cabinet. ribbon. L. Schoolhouse . . . . . . . . . . . . 528.035 Pulley and building same. wood, H. J. Gilbert . . . . 527.965 

Bg�� ����:: r·JolV.���,z.��r�e:: : : : : : : : : : : : : : : : :  : : : :  �:g1g l pul�0�3����.okXe'!.t:��.����� . .  ��:. �.�������� 527.812 

gg�� f�Cek�ksn��n��r'i,"e���isr�dr. �'. ���.l��: : : : ��:W� ��::'Jlii�::';i���h�,i �t :t�':per·iherefor: ii." Sot: 527 7�4 

Draught equalizer, G. W. Raymond . . . . . . . . . . . . . . .  628.111 ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.039 
g�r:f.in�e:�y���:s �r�: Bates . . . . . . . . . . . . . . . . . . . • 527,762 ����1:.r�ew:�t�:tba�g:��.��,. �: .�: "����?s.��: : : : �:� 
Drill . See Coal drill. Rack. See Book rack. Drillin!, machine. C. A. Bentrup . . . . . . . . . . . . . . . . . . . .  527.929 Radiator. C. Zitko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.068 Duplex burner, T. P. Evans . . . . . . . . . . . . . . . . . . . . . . . . .. 527,967 Rail bond, W. A. Grauten . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527,785 Dust collector. A .  C. Brantin!,ham. Railway chair. G. A. Bartbolomew . . . . . . . . . . . . . . . . .. 527.926 

627.935 to 527.937. 527.939. 527.9(0 I Railway, closed conduit electric, J. F. McLaugb-Dynamos. metal brush for. W. Vom Braucke . . . . .. 627.766 lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527.873. 527,874 

fb�����°f;�\.�r.rii':.���;,�: �iJ�l%'� .. j: 'T':j: 'Par: 528.010 ::ll::�.c.:l.���rcC!�g·g�a!it�i��:�ur,i: C: A: I'dier �:= fitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,021 Railway rails, apparatus for leveling the meetin� Electric motor or dynamo, C. F. Daniels . . . . . . . . . .  527.776 ends of, G. Norwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527.805 Electric switch, J. F. McLaughlin . . . . . . . . . . . . . . . . . .  528.014 Railway sanding device. J. yeager . . . . . . . . . . . . . . . . . . 527.825 Electric uterine battery. C. E. Hebard . . . . . . . . . . . . .  627.788 Railway signal, C. A. Weller . . . . . . . . . . . . . . . . . . . . . . . .  527,9U ElectrotYle matrices, machine for blackleading. Railway water tank, T. J. Prosser . . . . . . . . . . . . . . . . . .  528.110 

Ele��t�r. "sO:.!'Woiiei-· eievator: · · · · · · · ·  . .  · · · · · · ·  . .  · ·  527.rm Rai:'''l�i�l:��.����� . .  �a���.� .�:�� . .  ���. ���l���:.�: 527.8IU 
Elevator controller, L. W. Southgate . . . . . . . . . . . . . .  627,896 Railways, auxiliary signaling system for. M. S .  Engine. See Gas engine. Motor engine. Paper 1 Conly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.122 pulp beating engine. Rotary engine. Railways, transformer system for electric, HuUn Envelope, R. L. Dow. . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .. 527.948 & Leblanc. .  . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . .. 527.857 

��i:::��: c�.:����!�e�h�a�op'eKnigbt . . . . . . .  628,084 , :���fa'i�i.in�e't���:���e �::�f��r� Odell . . . . . . . 627.831 
Feed mill, N. P. Bowsber . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.070 Rein bolder. overcbeck. C. L. Leonard . . . . . . . . . . . . .  627.796 

�����: �o��re�IW.' iii: Cook: : : : : : : : : : : : : : : :  : : . : : : : : g�:1� :r���:�dgm!'�"fo:.O*i.�I: �;.Ji.����.����: : :  : : : : ��:m Fence. wire, H. C. p.att . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.109 I Roller mill feed device. J. Seiberth . . . . . . . . . . . . . . . . . 528.037 
�';,t:::�'b�f.<1l't..k!: �����: : : : : : : : : : : : : : : : : : : : :  g�:�g I Ii���la���\�'ii�b�G::'li�.':::.'.'.':::::::::::.': . .':::.: g�:� Filter, W. B. Lindsay et al . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,104 Rugs. etc.; apparatus for making. R. J. Grubb . . . . . 527.971 

© 1894 SCIENTIFIC AMERICAN, INC



286 I ,itutifl, �lUtti,au. 
::�'b�]fri'J��w.'�: �·b����. ��� : : : : : : : : : : : : : : : :  : :'.: 5M:Wl �()l)edigementG. 
Sasb fastener, W • .R. Abram2 . . . . . . . . . . . . . . . .  0 • • • •• • •  528,059 
�:!!'A����J�·J;,�!.iiJ:.:.��.I: : : : : : : : : : : : : ::::::: :: : :  �U� ORDINARY RATES. 
��:i�nga�3c�6�:eMca��I���binedl·wli.et·8tiiie· ·& 528,

088 I nside  Page. each i nsel'tiou _ _  1':; cen t. a l ine 
Baker 528 062 Uacli l'u2'e. each i n ser t i o n .. .. .. ..  51 . 0 0  a l i n e  

Scow. dUIDP;n�: 'Oianci;niiio '&' Mattocks : : : : : : : :  : ::: 527:800 
Seal. J. E. Gogle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.089 H

�/�,i�o:� ;�,:.{':e,tj AdverUsenwnts, Special and 

�:g:�:��� rg:�h���i�f�:a't��p:a�j..wU�::e�ic· 
528

t
l153 'rhe above are charges per a�a.te line-abont eigoh t 

separator. :�J�� ��� J�::e
ag�l��

i
�y���

iC
����::i��� ��;bh�i�

h
:d���� 

�::f�� ::��l�:,�t��l,
e
J�.

S
i>�n��.�����:::: : : : :  ��4:� tisements at the same late per agat,� line, by measure· 

VANDUZEN SJ�� PUMP THE BEST I N  THE WORLD. 
Pumps Any Kind of Liquid. 
Alway. in Order, never Ologl nor 

.',.eM •••• •••.• _. Every Pump Guaranteed. 
--10 SJ:ZES.--
200 to 12000 Gallon. per Hour . 

. Cost ,7 to '75 each. Address 

THE VANDUZEN & TIFT CO., 
102  to 108  E. Second St. ,  Cincinnati, O. 

Shade suppo-t. Crandall & RusseJl . . . . . . . . . . . . . . . . . .  527,946 'llen�, as the lett.er press. AdvertIsements r ;must be 
Sbears. See Pueumatlc sbears. recel"!ed at PublI"!'tIOn Office .as earlY, a� Ibursday A C REMATION SCENE.--EXPLAN-
Shell carrier block, C. S. Hisey . . . . . . . . . . . . . . . . . . . . . .  528.093 1 mornIng to appear In the follOWIng' week s Issue. ation of the curious. and. at the same time, SCientific. 
Sbeller. See Pea sheller. � 

spectacle exhibited by Powell, the weH-known illusion. 
Sieve cut-otr, W. A. Pendry . . . . . . . . . . . . . . . . . . . . . . . . . 527,882 P F P M h ' ist. and suggested by  the cave scene i n  Haggard's novel. 
S!eve cut-off, agitable, D. J. Davidson . . . . . . . : . . . . . .  527,834 atent DOt ower ac I " She." With 4 i 1 lm�trations. Contained in SCIENTIFIC 
SIgnal. See Annunciator signal. RaIlway AMERICAN SUPPLEMENT, No. 96�. Price 10 cents. '1'0 
8ig���;}: H. Goodman. : . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  527,967 Co m p I ete 0 utfits. be had at this office and from all newsdealers. 
S!gna]!ng system, ele«}trl�al, B. A. Fiske . . . . . . . . . . . 527,958 Wood or M.etal workers without steam Slgnalmg' systems, CIrCUIt changer for electrlC, power can successfully compete with Hunter & L�ugh . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . 528,127 the large shops by using our New Smoke ]Jreventmg furnace • . S. N. SmIth . . . . . . . . . . . . 527,895 LA BO R ,..A V l i\ H  ll l nc b i l l e r y, Soda a�n. apparatus for drYIng, roasting, and ca1- latest and most improved for practical cll�ing, �. R. & �. Watson ... . . . . . . . . . . . . . . . . . . . . .  527.912 Shop Use, also for Industrial Schools, 8(lle roundmg machIne, G. Juhan . . . . . . . . . . . . . . . . . . .  Home Training, etc. Catalogue free. 
�gl'�t�

l
:u�

a
:�;t?iI�A�8�0�� : : : : : : : : : : : : : : : : : : : : : : : :  523. Se n eca F a l l s  Mfg. Co.  

Springs, manufacturing fiat zigzag, G.  Hookham . .  527. 695 Water Street, Seneca Falls N. Y .. 
Square, Grabler & Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5'%'1. 
Stair, trap door, E. �". Grosse . . . . . . . . . . . . . . . . . . . . . . .  527, 
Stamp, time, J. C. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527, 
Steam boiler, C. E'inger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,086 
Stopper. See Bottle stopper. 
Stopper extractor, bottle, E. W. Robinson . . . . . . . . . 528,001 
Stove, gas, A. B. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . 527,858 
Suction pipe dr8.ll, E. O. Patterson . . . . . . . . . . . . . . . . . .  528,022 

LAT H E S Shapers Planers Drills, Machine Shop 
� Outfits, Foot Lathes,)'ools an .. Supplies. 

Catalogne Free. SEBAS1'IAN LATHE CO., 
120 CULVERT ST •• CINCINNATI, O. 

"ECLIPSE" GRAVER DRILL & TOOL SHARPENER 
For holding tools of every 
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practical, economical and india-
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curate cutting- edges at all tImes. 
Price $1.7:1.  

m::r- Send jor illustmted circular. 
E. F. BO W1U A N & CO • •  

20 to 36 Chestnut St., Lancaster, 
w�:ch:!t

s
e�� �����:r�rs' 

Tools and Supplies. 

[NOVEMBER 3. 1 894. 

Parson 's Horological I nstitute. 

S5cbool for lliatcbrnakerfb 
ENGRAVERS AND J EWELERS. 

II1i"'" Send jor Catalogue and References. 

PARSON' S  HOROLOGICAL INSTITUTE, 
302 Bradley A vellue, PEORIA,  ILL. 

-

I N DICATOR. 
Graduations show every revo
lUtion, and with two rows of 
figures,read both right and left 
as the shaft may run. Auxil

iary split cap is made to slip over the 
E6f��:� :E��tle to use on a center or 

m::r- Illustrated Catalogue Free. 
Sulpblte digester, J. Norton. Jr . . . . . . . . . . . . . . . . .  527,876 
SuI Yi��S��:.���. ��� .���

i
��. ���.�'. ���.��� . . �. �� �� 527,881 

� M A N U F"A C T U R E.  T O  O R O E.R 
P E C I A LT I ES & N O V E LT I E S - PATENTED 

ARTICLES - S M A L L  OR F I N E  M AC H I N ERY. The Bai ley Automatic B icycle B rake L. S. STARRETT, w.a
&��i

t
�

e
r�k�¥:�JX'?i'�: 

Switcb actuating mechanism. A. Matz . . . . . . . . . . . . . 528.005 'rablet forming macbine. F. S. Bereth . . . . . . . . . . . . . 527,980 
Tack driving machine, W. T. HoofnagJe . . . . . . . . . . .  527,985 I 

E N D  p,--- ,,\It OTTO KONIGSL.OW � fg"1�\.�49 M ICH IGA N ST. CL£VELANO, O. 
'1'ank. See Railway water tank. I 
'l'apping apparatus. main. D. O·Neil . . . . . . . . . . . . . . . . 527.877 Do Your Own SAVE MONEY l 
Tarl(et trap. flyin�, A. H. & C. C. Hebbard . . . . . . . . . 527.8M Make money print-
Telephone Circuit �nd �illnal, T. Speucer .. . . . . . . . . .  528,040 

. . , 
ing for others ! 

Telephonic and SIgnalIng system. combmed. H. PrIntIng- � Type setting easy. A. Cbase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528,075 � • Printed rules 
�l:,t����!cntol�e���l��;.y 

. Pugb: [< Martiu·.·. '::. ' . . :: g�:llm iii Press for Cards, Cir- Stamp jorcat�logue 

Tile, G. W. Morrow . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . .  527.871 gnlRjf'petc. i�e�s for p[essg'.t��yg;.�aper. 
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Tire and rim for wheels. flexible, S. Elliott . . . . . . .  527,781 
'rire, rubber, J .  C. Tallman . . . . . . . . . . ": . . . . . . . . . . . . .  527,820 
Tires. malting jOilJts in p!lenmatlc. C. E. W. 

Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.056 
Tobacco stripping or stemming macbine, S. Reid . 527.885 
Toy money box. R. Nicol. Jr . . . . . . . . . . . . . . . . .. . . . . . . . . 528.018 Toy s-M]]er, mechanical, C. P. Gifford . . . . . . . . . . . . . .  527,96t 
�:�:�d :�:el

a
ff.

e
i�t:Es. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  528,066 

Trimmer. See Welt trimmer. 
Trolley wire support, F. C. Fisk . . . . . . . . . . . . . . . . . . . . . 527,S(() 
Trolley wire support. M. M. Wood . . . . . . . . . . . . . . . . . . 527.920 
Trolley wire switch plate, G. A. Rnben . . . . . . . . . . . .  528,101 
Trousers, L. S. Shauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  528.01l8 
Truck for handling sewer pipe, �'. E. McElfresh . .  528,011 
Truss. C. Verniaud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528.0(6 
Tube or fiue cleaner, D. Hanson . . . . . . . . . . . . . . . . . . . . 527,972 

�;g:,�imn'ii
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527.9'.14 
Howe . . . . .  . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  528.092 

V�����rr �om���1gi .. Or: \V: A:·:iieaiIi : : : : : ·. : : : ·. ·. ·. : : : :  g�:W 
Valve for atomizers. beel, J. Hardman. Jr . . . . . . . . 527,974 
Valve for compressed air brakes, controlling and 

discharge. F. A. Holleman . . . . . . . . . . . . . . . . . . . . . . . 527.855 

A RT ESIAN WE LLS -BY 
G. Sm ith . A paper o n  artesian wells a s  a source of 
water supply. Essential geological conditions of arte
sian wells. Some chemical fea.tures of artesian well 
supply. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT. No. 943. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. 

��'1�I:1g1'�pfg/���e�· :: J."ri:�y�� : : : :.: : :  : : : : : : :  �:123 0 I L W E  L L S U P P LY GO.  Vending machine. coin-actuated. J. P. Beretta . .  . 
Veil fastener. G. A. Anderson . . .  . . . . . . . . . . . . . . . . . .  52� I Veneer cutting machine, N. E. Brown . . . . . . . . . . . . • 
Vent.i1ator. See Car ventilator. 
Vine fastener, T. Flesher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  527,959 
Vise. J. L Carpenter. . . . . . . . . . . . .  . . . . . . . . . .  ' . . .  . . . . 528.074 
Wad feeding mechanism. C. S. Hisey . . . . . . . . . . . . . .  528.099 
Wa

fi
on. delivery, J. W. Pile . . . . . . . . . . . . . . . . . . . . . . . . .  527 
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Watcb plate. D. H. Cburch . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Water conveyer, A. D. Goodwin . . . . . . . . . . . . . . . . . . .  . 
Water elevator, .J. McMurrin . . . . . . . . . . . . . . . . . . . . . .  . . 
Weighing machine, automatic, Beckett & Rob-

erts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 527.828 
Welt trimmer. F. A. Dunbam . . . . . . . . . . . . . . . . . . . . . . . . 527,950 
Wbeel. See Paddlewheel. Tread wbeel. 
;�.:'d'�M: D: 8.lt���es: : ·. : : ·. : : : ·. : : : : ·:. : : ·:. : : ·. : : : : : · : ��:� 
Wire coils, �piral guide for machines for making. 
wr2n�Ji:

r
iW:� pipe wrencii: ' "  . . . . . . . . . . . . . . . . . . . . . . 527.945 

DESIGNS. 
Bracket, J. H. Gavin . .  . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . .  23,730 
l�':,'k���'8�51.fk�o�e��r.����::::::::::::::::::::::::: �:+� 
Carpet. P. C. Chambellan . . . . . . . . . . . . . . . . . . . . . . . 23,714, 23,715 
Cbair, step ladder. F. H. Herhold. . . . . . . . . . . . . . . .  . .  23.739 
Clock ca�m, J. Hopson, Jr . . . . . . . . . . . . . . . . . . . . . . . 23,723, 23,724 
Dismfectant receptacle. T. S. Smith . . . . . . . . . . . . . . . . . 23.734 
Display stand, G. A. Dril;gs . . . . . . . . . . . . . . . . . . . . . . . . . . 23,735 
J)ynamo frame, C. E. Woods . . . . . . . . . . . . . . . . . . . . . . . . . 23.743 
li�s0utcheon, door, G. E. Tyson . . . . . . . . . . . . . . . . . . . . . . . 23,729 
�:beiig�J�v�·o�:· :.
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Glass vessel. H. Siegel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.727 
Grave marker. S. B. Parker et al. . . . . . . . . . . . . . . . , . . . . .  23.744 
Guitar, J. A. Sutphen . . . . . . . . . . . . . • • • . . . . . . . . . . • • . . . . • •  23.725 
Hub, wheel, J. 8. Bretz . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 23,742 
Ironing- board, Fountain &; Parker . . . . . . . . . . . . . . . . . . . 23,738 
Lamp burner, L. Hornberger . . . , . . . . . . . . . . . . . . . . . . . . .  23,722 
Lamp. beater, F. Rader . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 23.736 
Last, N. Bier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  23,733 
W�t���

e
g;t:i �r P��e;;i 'de'signers,' L: '-�erD"eiz �g:�� 

Pin. stick or scarf, l B. Thornton . . . . . . . . . . . . . . . . . . .  23.716 
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Sbade pull bandle. G. F. Hense\ . . . . . . . . . . . . . . . . . . . . . . 23,713 
Spoon; etc.� W. U. Cod man . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,717 
Spoons. etc. handle for. G. L. Crowell. Jr . . . . . . . . .. . . 23,718 
�fg��

S
j �t:·Gh

o't':,W:;,��.�· �' . . �: . ��.����'::::::::::.: : : �:�l¥ 
Suspender webbing, W. Lucke . . . . . . . . . . . . . . . . . . . . . . . . 23,712 

Manufact.urers of everything needed for 
ARTES IAN WELLs 

for either Gas! Oil, Water, or MIneral Tests, 
Boilers, EngInes, Pipe, <;Jordage, Drilling 
Tools, etc. 11l us'd IXH/I/ogue. JJ1"lCe l ts[s, 

. Jlnd d';,scount sheets ou. 'request. 
. Pittsburg, OIl City and Bradford, Pa. 

Also. 32 Cortlandt St., New York. 

B U Y  
T E L E P H O N E S 
That UI'e good-n o t.  , . cheap thi ll "s." The difference in cost is little. We guarantee our apparatus and 
t,��

r
:�!�:n��� ;::�\��t';�m�:l���e

l
1��) �7 g����t1��

ts. 

WESTERN TELEPHONE CONB'l'RUCTION CO., 
«0 Monadnock Block, CHICAGO. 

Largest l\fanujacturers 01 'l'elevhones in the Gnited States. 

l'lhlliil�lnuh;1 
GAS ENG INES & VENTILATING FANS 
The best Motor in the world for driving all kinds of light machinery, noiseless, neat, compact; invaluable for blowing church organs, running printing presses cotree mills, ventilatinll fans, ice cream freezers, meat choppers, etc. In use the world over, and recommended by water companies everywhere. Address for circular, Backus Water IUotor Co. ,  Newarh:, N. J . ,  U.S.A, 

136 C, Liberty St. 

DCK A ORE BREAKER 
Capacity n p  t o  200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breaice s combined. 

Builders of Hillh Grade Minin� 
Machinery. King-Darra/lh Con
centrator. Connersville Blowers. 

I:;end for Catalogues. 
C A T E S  I R O N  W O R KS, 

� o  e �o. (� l i l l r f)1I  8t • •  C h j cn�o 
N. Y. 2H7 C. Franklin St .. Boston. Maos. ------------------------

00 is as quick in action as thought it
self. So unobtrusive. the rider 
would never know he had it were it 
not for the instant and effective aid 
it gives him wben wanted. BAILEY 
M�·G. CO., 207 S. Canal St., CHICAGO. 

A COlnplete 8ystelll for the generation of a 

C H EAP AND  PERFECT FUEL  GAS. 
GAS B LAST FURNACES,  
for all kinds o f  Mechanical Work. 

H I C H  P R E SSU R E  BLOW ERS,  ETC. 
m::r- IllUstrated Catalogues "" appIMaUon. 

Address, 80 NASSAU STREE'l', NEW YORK. 

Yon Cannot Cut Yourself. 
A Del iciou s Shave. 

No Skin Disease. 
A CONTINUAL ECONOMY. 

Lasts a Lifetime. 
Razor. $2.00. 
Macbine and Strop, $1.75. Both in one box. $3.75. ASK YOUR DEALER. 
E. LOTHAR SCHMITZ. 92 Reade St., New York. 

VOLN EY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

PROVIDENCE, R. I. 

·'DlETZ" TUBULAR DRIVING LAMP. 
IT is the only r,racticable and I'Fe�t�gnjFo: o"�� ever made. 

I:}; fo&:tJ�e:���Jif�;head 
Ii�ht. 

I'::
h��ifr.����� ���tt�ight 

IT burns kerosene. 
P- Send jor Book. 

�. :IiI. X>:l.e'tz CO. 77 Lalaht Street, New York. 

The Most Useful Tool in any Shop is the 
�IVETT LATHE 

MADE BY FANEU IL WATCH TOOL CO. 
B RIGII'I'ON, 

BOSTON. MASS., U. !iI. A. 
- _ _ Anybody Interested, write 

for particulars. 
The H/;Jhest Award at the World's CoLumbian Exposition. 

How To Make a Dynamo 
OR ll[OTOR. � horse power size, illustrated With 
full working drawings. By Edw. Trevert. Price 10c. 

Buhier Publ ishing Co., Lynn, lliass. 

MATCH � MACHINERY. 
TRADE MARKS. TH E MODERN ICE YACHT. - BY 1;�.&���ri?�� B�'i'fJ'J��ogl�r;:ei�rl��·!ip�g�'p�: 

Geo. W. P01 k. A new and valuable paper, containing 
full , practical directions and specifieations for the con
struction of the fastest and best kinds of Jce Yachts of 
the latest, most approved forms. Illustrated with en
gravin�s drawn to sca le. showing the form. position, 
and arrangeILent of all the parts. Contained in SCIEN
TIFIC AMEUICAN SUPPLEMENT, No. 624. Price 10 
cents. '1'0 be had at this office and of all newsdealers. 

Ale and stont. T. B. Hall & Company . . . . . . . . . . . . . . . .  25.392 
Ale. ginger, J. Morwitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,389 
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Hutcbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.336 
Cigarette paper, Societe Anonyme d'Exploitation 

des Papeterles L. Lacroix Fils . . . . . . . . . . . . . . . . . . . . 25,395 
Cigars� cheroots, and Cigarettes, Hilson Company . . 25,394 
Corsets, J. E. Lancaster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.385 
Crackers or biscuits, New York Biscuit Company . . 25,397 
Leatber dressing. Restorlf & Bettmann . . . . . . . . . . . . . 25,398 
Leathp.r dressing..--J .  C. Ryan, Jr . . . . . . . . . . . . . . . . . . . . .. 25,399 
MediCinal salt for use internally, P. J. Latz . . . . . . . . 25.396 
Oil, wool. Wool Oil Refining Company . . . . . . '" . . . . . .  25,{01 
Printed publications. E. H. Walsh . . . . . . . . . . . . . . . . . . .  25,364 
Roofin�, packing. gaskets, insulating and non-

conducting materials containing asbestos, H. 
W. Johns Manufacturing Company . . . . . . . . . . . . . . 25.404 

Shoe gorinI'. Cbadbourne & Moore . . . . . . . . . . . . 25.387. 25.388 
Slates, Hyatt Scbool Slate Company . . . . . . . . . . . . . . . .  25.403 
�:rcg�:��� :oc':s��e�g�rR::;;and materiais 'for: 25,� 
'va����r��g����g��a&S����aWat·er 'C()mpiinj::: �:� 
\Vaters. sprinJ,r, mineral. and effervescent, Fulton 
lVe;;;t:;::.,�!���X�E��bairi: : : : : : : : : : : : : : : : : : :  : : : :  �:m 
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issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn &; Co., 361 
Broadway New York. 

() nll n d i au Jl <il p u r ",  may now be obtained by the in ... 
ventors for any of the inventions named in the fure-
1������cfi�J�t
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instructions address Munn & Co., 361 Rroadway, New 
'I: ork. Other foreign patents may also be ohtained. 

! Telephones 
• ���r��Vi£�ee S��::'����f��'li.t

rder. 
Suitable for exchanges or private plants. 
m::r- Send for TestimO'llJials and Prices. 

" Some good territory left for reliable agents. "," M ASON TELEPHONE CO. . R ,CHMOND. VA. 

FOR SALE Small Shop. good for mod. 
el and experimental work. 
����n��e �t�'��l'ro���' 

"OTTO" 
GAS AND GASOLINE 

E N C I N ES. 
� to 100 h. p. Can 
be used in cities or 
in country indepen· 
dent of gas works 
or gas machines. 

No Boiler, OVER No DanKer, 
30,000 SOLD. No Engineer. 
Otto Gas Engine Works. iaeorporated, Philadelphia 

J The Electric Candle 
for Magic Lanterns. Absolutely the newest 
and least expensive device for scientific or 
popular projection by electricity. IIlr Send 
for special circular. 

1015 C�¥t�:i�t� ��il�
I
3�r���t�!,S. A. THE LI N K - B E LT COM PAN I ES, 

PHILADELPHIA. NEW YORK. OHICAGO. 

Macblnery for elevating and 
conveying any material.-

Philadehohin address, �O�O Hunting Park Av. 

S ci entif i c 8!!!!!s C atalogue 
RECENTI.Y PUBI.ISHED . 

Our New Catalogne containing over 100 pages, includ
ing works on more than fifty different snbjects. Will 
be mailed free to any address on application. 
MUNN & CO . . Publishers SCIENTIFIC AMERICAN, 

3 6 1  Broadway, New YOl'k. 

TOWERS AN D TANKS 
PATEN'!' SECTIONAL 

ALL IRON TOWERS 
of 4- aud 1 � Columns, fOl' 

Water Works, Cities, TOWDS and Manu· 
factOries. 

PLAIN,  ALL WOOl) TOWERS.  
ELEVA'l'ED TANKS 

for Antomatic Fire Sprinkler Plants. 
Manufacturers of Iron and Steel Tanks . "',*,�'71\ 
LOlJisiana Red Cypress Wood 

'l'unks a �peclnJty. 

24 Keys, with 
Lock attach

ment. Patented 1875-6-7. My inven
tions. and will sue 
all concerns seHing 
or using the Safety 
Lock atta.chment. 
accordinfZ to De
cision of Circuit 
Court of U. S. for 
S. D. of N. Y. 

Send for circuJars to 206 Broadway. New York. P. O. Box 2875. 

No drip to soil table 
�ine�

. 
N
�:ra

�
ri
�
� 

c
�'lf. 

f.:>antif'y nickel plated. Agents 
Sent to any add1'ess on Wanted 

receipt oj price, 2�c. U-Ti:NUIl AU,", ,, .-"t 
Standard Strainer  00. 3

:.,l!
a
f��r. {Jft�.�' 

nse 
corre· 

�p" fi(I�nLce. Sem 
express 

on receipt 
Inhsnd80IDe 

Ca&E!, 5ue. extra 
13th St., New York 

T� Scientif ic A merican 
PUBLICATIONS FOR 1 8 94. 

The prices of the different publIcations in tbe United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The ScientifiC American (weekly). one year $3.00 
The Scientific American Supplement (weekly), one 

year. - - . '  5.00 
The Scientific American. Spanish Edition (month-

ly). one year, - - - • - - - - 3.00 
The Scientific American Architects and Builders 

Edition (monthly). one year. - - 2.50 
COMBINED RA'l'ES. 

The Scientific American and Supplement - $7.00 
The Scientific American and Architects and Build-

ers Edition. - - 5.00 
The Scientific American, Supplement, and Archl. 

tects and Bnllders Edition. 9.00 
'Proportionate Rates for Six :ltIonths. 

This Includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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Fowru1e4 by Mathew Carey, 1185. 

HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMpORTERS 

8 1 0  Walnut St., Philadelphia, P R . ,  U. S. A .  lIT Our New aud Revised Catalogue o f  Praotical an d  
Scientific Books, 9 0  pages, 8vo, and our other Catalo�ue8 
and Circulars, the whole covering every branch of Sci .. 

�g�'i,;Pt��e� t�n\.h�a�'Z,'? ���t�J:i� �� �m FJ..:;r:�'m: 
address. 

GiUIl � GOIQpallY 
P UBLISH 

E1yE�.:�n;:�:Pr��:;,ro��Nt�!?�! GeOgraphy in 

�:fJ��';,�t�.!l!i.���it� . . 
8V�, 

. .  �I
.
ot�: . �. �.���: • .  ��C�2�!o SC HEINER'S ASTRONOMICAL SPECTROSCOPY . 

Translated. enlarged, and Revised b y  Professor E .  B. 
Frost, of Dartmouth College. 8vo, half leather, illus. 
trated, 482 pages. Price, by mail . . . . . . . . . . . . . . . . . . . $5.00 
(Department of Special Publication.! FOURIER'S SERlE"; AND SJ'HE II H ' A L ,  CYL I N D R ICAL, A ND E L L I P S O I D A L  HAItMUNIC"'. 
With Applications t o  Problems in Mathematical 
Phrsics. By Professor W. E. Byerly, of Harvard 
Umversity. 8vo, cloth, 288 pages. Price . . . . . . . . . .  $3.15 

lIT Descriptive Circulars sent tree to any add!ress. 

C I N N  & C O M P A N Y, P u bl i sh e rs, 
BOSTON. NEW YORK. CH ICAGO. LON DON. 

SANITARY SOAP VASE 
PRI£V ENT� disease, waste, pilfer
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 

A FFO RDS each user fresb, dry 
pure soap. 

T he Only Clean, Sanitary, and Safe 
'way to use soap. 

W M .  A. HOUCK. 
Roch este.·, N .  Y. 

Map of the United States 
A large, handsome Map o f  the United States, mounted 

and suitable for office or home nse, is issued by the 
Burlington Ronte. Copies will be mailed to any ad· 
dress, on receipt of fifteen cents in postage, by P. S. 
EUST IS, General Passenger Agent, C., B. and Q. R. R., 
Chicago, Ill. 

TH E N E W  TOWER BRIDGE, LON· 
don .-Description of the new bL.scule bridge recently 
erected over the 'l'hames. in  the vicinity of the 'lJower ; 
with a comparison therewith of the Van Bu ren street 
d raw bridge, and the Halsted �treet Hft brid ge, C h i cago. 
With 1 i l l ustrations. Contained in SCIENTIFIC AM ER
ICAN RUPPI.EMENT, No. 9 7 3 .  Price 10 cents. '1'0 be 
bad at this office and from all newsdealers. 

Architectural :gooks 
Useful, ,Beautiful and Cheap. 

Any person about t o  erect a dwelling honse o r  sta· 
ble. either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of hig:h or low cost, should procure a complete set of 
the A RCHITECTS' AND B U ILDE HS' EDITION of the SCI
ENTIFIC AMERICAN. 

The information these vo1umes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain colored 
plates of the elevation, plan, and detail drawings of 
almost every class of building, with specification and 
approximate cost. 

Seventeen bound volumes are now ready and may be 
obtained, by mail, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched in 
p�per covers. Subscription price, per annum, $2.50 . 
.A.ddres� and remit to 

JJ(UNN � C O . ,  Publishers, 
3 6 1  Broadway, New York. 

This is a call bell to call a servant from any part of the house, 
and IS worked by foot, 
as shown in cut of din
ing scene. When in 
use it has a patent 
locking device to al
I(}w it to be raised 
above :floor. When 
t:t !���f!fa�das� 
lowed to be :flush with 
:floor, so it is out of 
!t'. w�°tietWi�e!::aIfe in sizes from 3 to 7 in 

This bell is used only 
with a pull knob, and 
gives the electrical 
sound without wind
ing. It can be at· 
tached to wires in 
houses where old me
chanical bells have 
been nsed,without any 
extra �rts, only using 
those that worked the 
��:�ll:st

b��ti!n���� 
U back slack " in these 
bells as in old style bell 

This is the tlrst and 
only non tarnishable 

I portable table or call 
bell ever iuvented. It 
gives the electrical 
sound without wind
ing it. Made in amber. 
tortoise, ivory, je� 
maroon, blue, or any color to harmonize 
with table cover. It 
never has heen equal
ed in ingenUity, de
sign, or finish. 

This bIcycle bell is 
the first one ever in .... 
vented to give the 
electrical sound with
out winding. It bas 
no equal in ingenuity, 
d e s i g n ,  or  finish Many thousands of 
them are in usc. They 

fit all macWnes. 

. .  � t itut if it !mttitau. 

Owin&, to the very precariou s  state of health 
of the i llventol', this entire business is for sale, whIch 
inclndes all of the following live and valuable patents, 
trade mark, good will, dies, models, patterns, stock in trade, 
etc., etc., 'to wit : 

No. :113.70;), patented Jan. 30, 1 894. 

492, 779, lUnrch 7, 1893. 

447,:138, 3, 1 89 1 .  

36 1 , 1148, A pril 12. 1887. 

:1 0 4 , 7 0 :1 ,  S e p t .  1 2. 1893. 

447,:137, lUn" ch 3, 1 89 1 -

" 399,�42, 1�, 1 889. 

3 :1 1 ,898, Nov. 2, 1886. 
Trade Mark No. 1 3 . 7 3 3, regist'd Oct . 19, I S86. 

To such as are looking for a place for a safe and lucrativb 
investment or to enlarge a manufacturIng business already 
established, or to form a private syndicate, or to form 8 
stock company or to such as are desirous of having new manufactur�ng interests located in their midst, this is a 
chance havlng merits rarely otfered. These patents cover 
the best mechanical ideas ever brought out to furnlsb a re. 

�:�!:I�e��';"r:;;r� 'i,�ll:r
f�� t�t�e!��u'i,\�ge

b�MI�1�i;��: or 

The cuts OIl this page show only a few of the many pat-

::�� ����£���eft��i�rn
er��e

b
i� t�fse g����. a��fi t��� 

European countries. The demand is unlimited, and the 
goods only have to be seen to be appreCiated. They do away 
�ith batteries and t b e  constant expense of an electrician. 

There is no breakin2 of circuit or groundInp; of wi res or 

rg!��r t���a;i:c�:i�atnb�'ifs -::�. aX;h
a1��: :¥�e':cf��li�t� 

r�� ��1��n
o
c
r
e Y;acE

lr�:b, a;! ;:�����a=:chi���r ::elt� 
They give the long electrical ring, and are worked with 
either push button or a pull knob. They are applied on 
the center or side casing of a door or carried any required 
distance. They are also worked from the fioor by a foot 
push under the table, or where most desirable to locate a 
foot push to call servants from any part of a house. Well 
has it been said of them that electriCity is ontwitted. This 
is a chance that rarely presents itself in a lifetime. 

For full parti culars apply to the Inventor and patentee, 

NAH UM J UDSON BUSBY, 
No. 8 M E D FO RD STREET, 

(Boston proper), BOSTON, MASS. 
Medford Street runs parallel with Haverhlll and Beverly 

Streets from Charlestown Street to Causeway Street. 

m�:�i�
n
!i;�ciS 

��u;h°�!:��i�e��fi 
knobs; can be used in 
houses already wired 
=�"!e��Wt! th! 
only practit'al long· 
T anged  mechanical 
electrical bell ever in
vented. It is the wonder of wondel F among 
house bells. Uses no 
b a t t e r i e s. haB no ��ob��:f of 

w� 
cuits. When 0 n e e  

��:i�����care 

This shows a local 
bell wound from the base instead of from 
the center. The:y are 
made from 3to 7 m. in 
diameter. No electri· cal bell can compare 
to them. They are 
clearer and more dis .. 
tinct in their uniform
ity of sound. 

This shows a local 
bell wound from the 
center, showing the 
way it gets its power. 
They are made in sizes 
from 3 to 7 in. in diam. 

1 
These foot push but;. 

tons show them open 
and shut. They have 
a patent locking de-
vice keeping them in 
place when in use or 
not. They are mor
tised in the floor. No
thing has ever been 
invented that meets 
the wants ot the peo
ple as these do. 

PULL 
. � 

PUSH � 
MESSRS. MUNN & CO., Solicitors 

of Patents, have had nearly :fifty 
years' continuous experience. Any 
one may quickly W!lcertai:p, free, 
w��t��'bl:�/�;li��ro ���bl! C�� �mm.unications strictly confiden. ��i; 

tO�b�d�g:. �M=t8 and 

PATENTS 
taken through Munn & Co. receive 
special notice In the Scientiftc Am,r. 

!;i��iw8�i�I����:::g, ;:.e�6� I�f::i 
circulatIon of any scientific work. ts a year. Specimen copies free. 

Address MUNN & CO., New. York, 361 Brooowa:Y. 

��i':tte 
TYPE. W H EELS_ MODELl LEXP-ERIMENTAL WDRK.BMALLMIOIINERY Novnnu .. ETC. NEW "YORK aTENCIL WURK. 100 NAa&AU BT N.Y. 

E L E CT R I C A L  A P P A R A T U S  D E S I C N E D. 
Inventions Developed. pr Correspondence Solie .ted. �' B. CORE Y, M.E., 73 Hathaway Building, Boston. 

REOEIVER' S SALE. �M�n�:�I�a'1:"'t��� 
and Tool Co., including real estate, tools, machin-
t�!.at�ltTss, r!�'t 

af: rl;:a���a��s 
t�f

e
d���r O�tIJl��s�� 

and Seventh �ts., Bu:lfalo, N. Y •• and consists of 8 four 
story brick building fully equipped for the manufaoture 
of tinner's machines and tools, machinery , for workimg 
sheet metal, presses, dies, etc. The factOry is now in 

gK:��}��ry :r:e:.11  l':t�e�:t�M�l'��r1&��if.L� 
ceiver, cor. Hndson and Seventh Sts., Bulfalo, N. Y. ..-HIGH GRADE ONLY. Warranted. Contract. 

ors desiring a trustwortby Jack Screw. ad. 
dress RUMSEY & CO., Ltd., Seneca Falls, N. Y. 

HET��Bnd �OD TOOLS 
FOOT "WER�SCBO�8A��ERs, 
J:l:ltBF8�'W8E::' MACHINERY. W e  ca rry  i n  Stock all the 

L E A  D I N  C t:'::':hl�:,!"er 
IIWE VERY LOW PRICES ! Send ! cents for large !lIllI. catalog. 

T H E  W I LK I NSON CO. , 
83 Randolph St. , Ch ioago. �hain BEL TINGC��!����!GS!!!e!������!�����N����YORS'A' . 

The J E FFR E Y  M A N U FACTU R I N C  CO., COLU M B US, O. 
P- Send tor late CatalogUe "C." Branches! CHICAGO-NEW YORK. 

To his own interest. who deals in Alms and Ammunition_ Ot who ehooh 110 Ri:fte PIStol, or Shot Gun and h&ll not a 'lOpy of IDEAL HAND !:lOOK, No. 4 A 
�rv��� :��: f�f:�:a�

o
:E tcf:,�t��!'trie�e8::� 8����'��1 !:::.) 'BE 

lUEAL M ltG. CO., Drawer 86u. N ew U nveil, Ct • •  C. S. A. 

D E A F N E S S 
and HEAD NOI!SES relieved by using 
Wil son 's C O lllJnoJl Sense Ent· ) ) t'UUI'"  
N e w  scientific invention, entirely di:lferent 
in construc'[.ion from all other devices. Assist the deaf when an other devices fail, 
and where medical skill bas given no relief. 
They are safe, comfortable� and invisible; 
have no wire or string attachment. '\  rite 
for pamphlet. I:1r l\[ention this paper. 

WILSON EAR JlRUM MFG. CO., 
LOUISVILLE, KY. 

EX>GE TOO:J:.aS 
:ign�ft

n
e� �7,��re���e�h�Y 

w��.�g 'O�nd

�rift�lr: f����r:d'�:r:::Yv���y of grits 

lr JJay 'we send you our Catalo(lue, 'which 10iU give you some information ? 
GRA FTON :ooTONE COllIl'ANY, 
No. 80 River Street. GRAFTON, OHIO. 

i�J']K6jT a 

BARCAI N-or W I S H  to sell 
I LANTERNS WANTED blr/coHRA��E 

HAR BACH &'CO.809FllbertSt Phila.Pa. 

ALLJ,;.. -- - E: . CAST INGS FR2;1 Si'ECIAL E R N S  
pi -�CABL A N D  F I N E  GRAY IRON A L S O  ST E E L  

-- -- f i N E TINMN G JAP � PA1T I THOMAS DEVLIN Z( CO l F I N O S H O N G . A N N I N G  "N� 
,I LEH IGH AVE .1St A�ERIG"N..sr PHILA � � __ "--_'" iSTENOGRAPHER'S CHAIR, $5.00 

OFFICE CHAIRS O F  ALL GRADES 
A .  H .  A N D R EWS " CO. 

2 � 5  Wa"_h Av. CHICAGO 

ICE-BOATS-THEIR CON STRU CTION 
and :\I anagement. With working drawings, detaUs, and 
directions In full.  Four engravings, showing mode of 
construction. Views of the two fastest ice-sai l i ng bouts 
used on the Hudson river i n  winter. By H. A. Horsfal l ,  ' '\I .E. Contai ned in SCIENTIF IC AMERICAN SUPPLE • \lENT, t .  The same num ber ultlo contains the rules aud 
1."eJ{ulations for the formation 01' ice-boat cl ubs, the sail
InJ£ and management of ice-boats. Price 10 cents. 

The Phrenix Telephone Company 
� u.q \\.�\() 
'8\\Y.\�m.'b , 

PRODUCE EXCHANOE ANN EX, N EW YORK CITY, 
'\ �\�\,-""()\\.�'b , � �\�\'-""()\\.� '8�\.\e,\'\.-\)()u.\"�'b ,  V u.e,\m·� 
u.\\.� \)�%" � �\�\,-""()\\.�'b �()\" e,m\.\\.�e,�\.\\.� ()�)\.e,�'b . 

W"E :a UILD '.L'ELEPHONE EXCHANGES TO BE RENTED AT POPU LAR PRICES. 

THE P H CE N I X  TE LE P H O N E  
Talks Long or Short Distances. �equires no Battery nor Induction Coil. Does not Infringe. Works on Ground or Metallic Circuit. 

Is Simple in Construction and Perfect in Operation. Nothing to get Out of Order. Conveys Speech Perfectly. 
Articulation is Clear and Distinct. Many Experts Pronounce it The Best. 

Write Jar J'IlKtIuYr partic:ular., ... above. 
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ORD I N A R Y  RATES. 
Inside  Page.  each i ll �el·ti on,  - .,. :i  centR n l ine 
Back Page. eac" insel 'lion. - • $1 .00 a l i ne  

17" For some classes oj Aav�rtUlement8, Special and 
Higher ratea are required. 

'l'he atove are charj!"es per agate line-about eight 
words per line. This notice shows the width of the line, 
and is set in agate tyue. Engravings may head aever
tiS61li9nts at t11e same rate per �ate line. by measure· 
���fve'its !�e�!��fi'&.tr�,';sS6ffic!d�:rt�:�e::s 

T'i':;::!d�; 
morning to appear in the following week's issue. 

C O L D  F O R C E D  P R O D U CT. 

"Ro[ors' Drivo Scrow," 
Patented May 10, Jnly 19,  1887 ; 

July 10, 1888 ; 
July 19, 1892. 

cheaper than 

It will turn like a screw 

into wood when driven I 
with a hammer, and 

will not break the 
fibers of t h e a common screw, 

and. being colt! jorg

e,l. the entire surface 

has a metallic skin. 

}'or applying steps to Elec

tric Light Poles, it  has no su pe-

rior. P Sendjrw samplf8 to 

A M E R ICAN SCR E W  C O .  
P R OVI D E N C E .  R .  I .  

SAVE � YOUR FUEL 
By using our (stove pipe) RADIATOR. 

It has 120 Cross Tubes where 4866 
sq. in. of iron get Intensely hot. thus 
making ONE stove or furnace do the 
work of TWO. Send postal for proofs 

prominent men. 
our Radiator, the fi1'st 

from each neighht>rhood filled WHOLESALE price, thus securing 
agency. Write at once. 

ROCHESTER RADIATOR CO., 
RlHlhe.t.r, N. r, 

K D O A K S  $6.00 
to $100.00. 

The lightest and most practical cameras for hand 
or tripod use. An illustrated manual. free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 
l! Send/or � Rochester, �aatalouge.Z N. Y. 

IGDtTS WANltD fOil FINE TOOlS IN EmySHOP. 14 CAT���R (l.H.BESLY & (;0: AND AGENCY. CH ICAGO, I LL.U.S.A.-

It Is a Calculating Machine, and 
it will save error, labor, and time 
on common addition, multiplica
tion, etc. You can get an inter
esting descriptive circular from 
Geo. J. Grant, Lexington, Mass. 

AST R O � O M Y 
Made easy and Interestlug with the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE B ROS . ,  C h icago, I I I .  

"I' ! 0-ADJUSTABLE H O L D E R S  , "/') FOR I ! I,/� I N CAN DESCE.NT LAM P S .  
." ' , o.C.wHITE GO . WO RC EST E R. ,  
" ".  • � S E N D  FOR C I RCULARS . M AS S  

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company own s Letters
Patent No. 4 6 3 , 5 6 9 ,  granted 
to Emile Berliner N ovem
ber 1 7 , 1 8 9 1 ,  for a combined 
Telegraph and Telephone, 
and contro l s  Letters-Patent 
N o. 474, 2 3 1 ,  granted to 
Thomas A. Edison May 3,  
1 89 2 ,  for a Speaki n g  Tele
graph, which Patents cover 
fundamental i n ventions and 
embrace all forms of micro
phone transmitters and of 
carbon telephones. 

J c itu t i f i c  !tutricau. 
T H E  

G RI F F I N 

The Only Perfect 
all Re= 

�----

Pulverizer of 
._ --- ----- ------

fractory Substances. M I L L  
Will  work either wet or dry, and del iver a fi n i shed product. 

Capacity, 3 to 4 tons per hour on Phosphate Rock ; I t  to 2 
tons -per hour on Portlan d Cement, Q uartz, or O res, depen.ding 
on hardness of m aterial to be pu lverized and fineness of produ ct. 
Grinds from 30 to 2 5 0  M esh with equal facility. 

N O  J O U R N A LS I N  GRI N r i NG C H A M BER. BALL R I G I D  O N  S H A FT, HAVI NG D I RECT POSITIVE ACTI O N  O N  M A T E R I A L .  MINI

MUM POWER PRODUCES MAXI M U M  AMOUNT O F  PRODUCT. IT I S  ABSOLUTELY GUARANTEED I N  EVERY �ESPECT, 80TH AS 
TO CONSTRUCTION A N D  CAPACITY. FIRST COST, WEA R ,  AND OPERATING EXPENSE MUCH LESS THAN STAMP MI LLS. 
LARGE N U MBER OF M I LLS I N  USE O N  D I FFERENT MATER I A LS W I T H  POS ITIVE S U CC ESS IN EVERY I NSTANCE. 

Correspondence solicited, and il lustrated de
scriptive pamphlet furnished on application to 

Bradley Pulverizer Co. , 92 State St. ,  Boston. 
Computing Figures 

mc:ntnlly is probably the 
hardest kind of toil known. 
The Comptometer makes it 
easy, . is twice as quiC�t in
sures accurat;Y and relteves 
all mental and nervouS strain. 
Why don 't you get one ? 

Write fo, Pamphlet. 
FELT .. TA R RANT MFG CO. 

51-58 ILLINOIS  ST • •  CHIOAGO .. 

FOR SALE ��t�� �. ���!! I HENR Y B. McKEE, 
(91) W i l l o u ghby Avenue, Brookll'n, N. Y. 

ARMSTRONG'S 
Pipe Threading and 

Cutting - Off Machines, 
Both Hand and Power. 

Sizes 1 to 6 Inches. 
Water. Gas. and Steam Fitters' 

ie���
s
t!4��l:

d
a�

i
8�;;�:��%��YI� 

., acknowledged to be THE BEST. 
,. 

A ltlf';TSIrA�"G 0;1'it'.r:eco. 
Bridgepo.·t, C O l i n .  

THE COPYING PAD.-HOW TO MAKE 
and how to use ; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline Ink 
by which the copies are made, bow to apply the written 
letter to the pad, how to take otJ copies of the letter. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
4 3 � .  Price 10 cents. For sale at this office and by all 
newsdealers In all parts of the country. 

I C E - H O U S I� A N D  COLD ROOM. -BY 
R G. Hatlleld. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, No. a ll .  Price 10 cents. To be had at this 
office and from all newsdealers. 

Durable-Easi ly A p p l i e d .  
Tbis roollng i s  manufactured 

from natural Trinidad asphalt 
materials, and WIll not dry up 
and become brittle under ex
posure to the weatber as coal
tar .roollngs do. P- Sena jor 

�����=����' A RREN CHE1I ICAL &; MFG. CO • •  �I) Fn I ton Street, 
New Yorl., U. s. A. 

O��� F�r����JU�!:�L SEAMLESS TUBING 
Used for Bicycles, Locomotives. Yacht. Fire, and Marine BOilers, and all Mechanical 

purposes where lightness and !!!eat strength are desired. . 
HIO THE SHKLBY STEEL TUBE CO. ,  Box 1 1) .  SHELBY, 0 • 

� :X L S C> M" ' &  
CyC IOpCBdic • Photography. 

The most comprehensive PhotograJ.lhlc Reference 
Po08:t:;e��,:��.l':" t�:.e$��6a�estlOns. Complete 

"" Cflrcular, Sample PllfIe, ana Book List ]'ree. 

EDWARD L. W ILSON, 1\�BlcP/K
D�H 

KLIP BINDERS 
f�t:"�f;��m����

e
'kde;:iedcg;���� 

Govt. and many libraries. ar Send 76<:. 
for sample dozfm. ()onf'l"s to order. 

=-______ H._�. ���A, _R_D,2� PI_t_t��ld, Ma_s_s. 

. I!Pkl::N'::!!� 
Illnstrated In SCIENTIFIC AMERICAN, March 31st, p. 19'1 

L I C H T  P R O O F  F I L M  C A R T R I DC E S .  
N O  D A R K  R O O M  R E Q U I R E D. 

Best and Most Practical Camera In the World regard
less of price • .  Prices. $� to $la.  ar Sena jor Descr'iptinn, with Sample oj �Vork. 

Boston Camera Mfg. Co., .882 Tremont St . •  Boston. Mass. 
If you need an Artillclal Limb do not e
w:.

r
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�mlnent surgeon, 

BIR N E S' W IT E R  E M ERY  
TOOL  G R I N D E R  

Has no p u m p s, 
no v a l v e s. No 
piping required 
to supply it with 
w a t e r. Always 
r e a d y  for u s e. 
Simplest in con
struction, m 0 s t 
efficient in oper-

Send f o r  
C a t a lo gue and 

Prices. 
W. F. " J O H N  B A R N ES CO. 

199tl R u by Street. Rockford. I I I .  

At a Pri' co :!��:B�I:b't�!����'p�:lfs����::T=: 8eales or all v·.l'ietle. and l00u oiher article •• Lists free. CHICA.GO SCALE Co., Chicago, lll. 

DOES THE WASHING ;rs���M�N. 50c. ar Mailed ]'ree. 

New Steam Washing Machine and himself a user of our limbs. said before the Pa. Med. Soc.: "The best lilmb in use, both Fits any holler. jrw usejulnf8s. d/urability. and comjortlaill I the steel Legoj D. W. KoUJe & Soo, oj PM ." Cleans In 15 mlnntes. 
KOLBE' S  Patent Steel LeV with Pat- Agents wantea m every Oity 

ent Joints and Elastic eet. I and Town. 
KO��

i
��� :JI��MFee

r.lth Patent 
Bolgiano Manufact'o CO. 

KOLBE'S Patent Arm with Detach- 414 Water Street, BA I.TIMORE, MD. 
able Hand. -------...:.. _______ .....; __ _ Br"H: t::;

i
t��alYwiB and Appamtus !O'1' STEVENS TRAM M EL PO INTS D. W. KOLBE oil; SON, 1 341 A rch St. ,  Philadelphia. 

EstablUlhed, 1849. 

V E LOCI'I'Y OF ICE BOATS. A COL-
lection of i nteresting letters to the editor of t h e  SC IEN_ TIFIC AMERICAN on the q u estion of the speed of ice 
boats. demor.st ratinll how and why it is  that t.he8� craft 
sail faster than the wind which propels them. IHustrated 
w ith 10 explanatory d iH,zfttWS. Contai ned in �CIENTIFIC 
AMERICAN SUPPI .. E}rEST, No. !l 1 4. Price 10 cents. 
'1'0 be had at this office and from all newl!ldealers. 

This tool consists of two bodies of our No· m tool, with round bar 18 inches In length, 
maktng af,���'i::8��:0�Jill,F���llo�nlShed. 

IP��1.r:..1 �,';:fa-:;"
S
8�':e�Cg�� �:.,�: 

_ and E'ine Machinists' Tools. , 
pr lllustratea catalogue free to all. 

STEVENS ARIIIS AND TOOL 00. 

[NOVEMBER 3,  1 894. 

ENG INES BOILERS &; MACHINE TOO I .S. 
, Complete outllts furnished. Send jor JJri

Cf8 and Oatalofl'Ull "B." W. P. DAVIS. Rochester, N. Y. 

E M  E R Y , �� .:.r
e
rJ�n�';'�':f p:"� 

Quick process and larK'" stock, When in a tUrry. 
bqy of THE TA NITE C U . ,  NEW YORK CITY. 

CINCl���TI, and STROUDSBURG, PA. 

ELECTRO MOTOR. SIMPLE. HOW TO 
maKe. By G. M. Hopkins.-Descrlptlon of a small electro 
motor devloed and Cl)nstructe� W1th a view to assisting 
amateurs to make a motor wnich m\jrht be driven with 
advantage by a current derived from a battery. and 
which would have BntH.cten� power to operate a foot 
lathe or any machine requiriIlJl not over one man power. 
W ith 11 1lgure •.  Contained In �CIRNTIFJC AMEIU("AN 
SUPPLEMENT. No. 64 1 .  Price 10 cents. To be had at 
this odlce and from all newsdealers. 

l� to 50 H. P. THE Motor of l 9th Oentury �can be used any place, to do anll 
wrwk. and by any one. No Boil
er ! No Fire ! No Steam ! No 
Ashes I No Ganges I No EmO
neer l A perfectly safe Motor 
for all places and purposes. Oost 

. • _ . rt2fo�i=tea""'i':,;.::t � or. For clrcularsketc., ad�s 
R ........ a ..... BmTlr. pC
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pr- ESTA BLIsHED l S41). 

The M ost Popular Scientific Paper i n  the World 
Only $3.00 a Year, Includinlr Postalre. 

WeeklY--1i2 NUJUbers a Year. 
This widell' circulated and splendidly Illnstrated 

paper is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in M.echanics, M.anufactures, 
Chemistry, Electriclty.Telel<rapby, Photograpby, ArChi
tecture, Agricnlture. Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Tel'JUs of Subscription .-One copy of the SCIEN
TIFIC AMERICAN will be sent for one year-/'{4 numbers
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico. on receipt of Three Do l l al's by 
the pUI!Ushers ; six months, 'L50 ; three mon�s, '1.00. 

Club ... -Speclal rates for several names, and to Post
masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
aU letters and make all orders. drafts, etc., payable to 

MUlS N &; CO., 381 Broadway, New York. -*--
- • T H E · • 

Jdtutitit �mtritaU JUpplttutut 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN. but is uniform therewith in 
size. every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is published 
weekly. and Includes a very WIde range of contents. It 
presents the most recent papers by eminent writers In 
all the principal departments of Science and the Useful 
Arts, embracing Biology. Geology, Mineralogy, Yatural 
History, Geography, Arcbreology, Astronomy, Chemis
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Emnneering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, DomestiC Economy, Biography. Medicine. 
etc. A vast amount of fresh and valuable Information 
obtainable In no other publication. 

The most imprn-tant E"""",eering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States. 
Canada. and Mexico. �.OO a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
· order, express money order, or check, 

MUNN &; CO., 361 Broadway, New York. --�--

siP · ld · 1� l' · t ·· (5I1tt 1* �ttt, lOll.  
THE SCIENTIFIC AMERICAN A R C H I T E C T S '  AND 

BUILDERS' EDITION Is issned ·monthly. $2 50 a year. 
Single copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture. 
richly adorned with elegant platf8 in calm-s, and with 
other line engravings ; Illustrating the most Interesting 
examples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private re8i
dences. city and country, including those of very mod
erate cost as wen as the more expensive. Drawings in 
perspective and In color are given, together with Plans, 
Descriptions. Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnillcent work 
have won for It the Largest CiI'cll lation of any 
Architectural publication In the world. SOld by all 
newsdealers. $2.50 a year. Remit to 

lll VNN & CO., Publishers, 
381 Broadway, New York. 
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