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PROF. S. P. LANGLEY'S FLYING MACHINE. River Bridgt, led the world; now Great Britain, with 
Experiments with Prof. Langley's flying machine its Forth Bridge, is,in the van. When we have a 3, 200 

have been in progress for some time past, a long series foot bridge crossing the Hudson River, we shall pro
of private trials having been conducted at Quau- bably retain for many a ye�r a proud pre-eminence in 
tico, near Washington. D. C. An aluminum body con- this branch of engineering. 
tains the steam boiler and engine by which the 'When we consider that for the above enormous sum 
machine is driven. The motive power is a pair of of money six or seven funnels could be built under the 
screws or propeller wheels at the rear of the bod y. river bed, which would be superior in their operations 
These are rotated at very high speed and exert the en- to a bridge. as they would distribute trains with their 
tire propelling power. There are four aeroplanes, passengers along a considerable frontage of the river, 
with a maximum width of eight feet. The entire and which would be more quickly finished and put in 
spread is comprised within  an area of e ight by twelve operation, it seems a wrong system to try to raise capi
feet. To direct its course to right or left there is a tal for the construction of the gigantic bridge. des
vertical rudder, and the setting of the wings de- tined perhaps never to pay a dividend. Already 
termines its changes of elevation or of angle of ascent a tunnel has been carried two-thirds of the distance 
and descent. across the river. If this should be finished and 

It is unnecessary to say that everything about it is put in operation, the bridge might be relegated to 
constrncted to secure the utmost perfection of opera· future generations-it might be postponed until the 
tion and lightness. Many trials h ave been conducted. bridge across the British Channel is commenced. 
and, at last, the pogsibility of flight has been proved. • ••• • 
A trial of the machine was made on December 13. and Soft Cal's o n  Conieal Projectiles. 

the aeroplane successfully accomplished a flight  of It has been proved recently that the penetrating 
three hundred yards. This was not the first flight. power of conical projectiles may be greatly increased 

This, in connection with Maxim's work, goes far to by covering their ends with caps of soft metal. The  
indicate the  posf'ibility that we  may yet see a snccess- discovery i s  one of  great importance to  naval engineers. 
ful aeroplane flying machine. We hope soon to have It has long been known that hard metal projectileE 
particulars of the further trial trips. are likely to be shattered on striking a plate of hard 

.. 4 • , • steel, thereby losing m uch of their force. Great 
THE HUDSON RIVER BRIDGE. efforts have consequently been made for years to pro-

The insular situation of New York is one which is vide the hardest possible surface for armor plates for 
destined in the course of tillle to make it a city of the purpose of shattering the shots fired at it. The 
bridges. The East River between New York and present discovery, it will be seen, will probably work 
Brooklyn has been spanned, and already work is in a revolution in such methods. 
progress on a second bridge. But the great Hudflon ' The idea of capping the projectiles was suggested by 
Ri ver is intact. An unfinished tunnel running part the discovery that if a thin sheet of soft wrought iron 
way under its bed marks the only actual attempt to be laid over a steel-faced armor plate, the latter failed 
break down its barrier. Over its surface a vast popu- to shatter a chilled steel projectile which had been 
lation is transported every day by ferryboats. The fired at it with greatOforce. A similar combination was 
mouth of the Hudson is at New York City. and a most effected by adding the soft metal to the head of the 
curious fact is that for many miles of  the final portion projectile instead of to the steel armor plate. In the 
of its course the narrowest part of the river is at the subsequent experiments (which were carried out in 
city, Castle Point, Hoboken, N. J. , and Fourteenth Russia) the capped projectile was found to penetrate 
Street, New York, marking the ends of the shortest plates against which the best Holtzer shot was com
line which can be drawn across it within a very long pletely shattered. The caps were tried on a 6 inch 
distance. conical projectile, and it was found that the most ef-

Various companies have been organized to bridge fective plan was to cover the 6 inch conical projecti le 
the Hudson River, and we have illustrated the pro- with a cap 4� inches long, having a thickness of � 
posed structures. The construction of long span inch at the apex and Va inch at the edges. It is prob
bridges has settled definitely into two types, the canti- able that the good results obtained were due largely 
lever and the suspension systems. The beautiful Brook- to the lateral support gi ven to the hardened point by 
lyn Bridge over the East River. between Brooklyn and the soft metal thimble. It is suggested that the so
this city, i llustrates the perfection of the suspellsion called Russian .. magnetic " shot, concerning which 
type, a type which always produces a graceful struc- there has been so much mystery, is merely a form of 
ture, the suspension cables tracing an approximate capped projectile. Similar experiments have been re
parabola in midair. The Forth Bridge is a monument cently canied out at the United States naval proving 
of the gigantic and the ugly, the disproportion be- ground at Indian Head, Maryland, with the same 
tween its cantilevers and connecting trusses being pri- result. 
marily responsible for its appearance. 

It crosses the Firth of Forth at Queensferry, in Scot
land, and has two main openings of 1, 710 feet span each. 
It is to be hoped that no structure of this sort will be 
built here. It would be a pity if the h arbor of New 
York. with the Statue of Liberty and the Brooklyn 
Bridge, both objects of absolute beauty, were to have 
such an infliction as the Forth Bridge. Fortunately 
the action of the Secretary of War seems to prohibit it 
for the present at least, as will be seen below. 

The Hudson River, as a navigable stream, is under 
federal con trol as far as legislation is concerned. The 
decision of the Secretary of War in the matter of the 
construction of a bridge over the H udson River has 
been published within the last. few days. It was 
elicited by the applieation for permission to build a 
eantilever bridge across the stream by the New York 
and New Jersey Bridge Company, the charter of the 
company providing that their plans must be approved 
by the Secretary of War. The main point of the de
cision is that the secretary forbids the construction of 
any bridge except one of single span. 

We have i llustrated t wo plans of bridges proposed 
for the purpose in que"tion. One, the great Lillien
dahl suspension bridge (SCIENTIFIC AMERICAN, May 
23, 1891), was designed fOJ' a span of 2, 920 feet, enough 
to go clear across the water. The other, a cantilever 
construction (SCIENTIFIC AMERICAN, June 16, 1894), 
with a maximum span of 2, 020 feet, requires a pier in 
the stream. The latter feature the Secretary of War 
has decided to prohibit. This decision follows an ex
haustive investigation of t he subj�ct made by a 
board of engineers appointed for the eomideration of 
the question of the construction of the bridge. 

The  reports state that a single span bridge of either 
of the above types is safe. The distance between 
bearings is put at 3, 100 feet. A eantilever of this span 
would cost twice as much as the 2,000 foot one, while a 
suspemion bridge of the  larger span would cost but 
one-third more than the smaller canti lever. A sum of 

. '. • 
A Forest Burled by Alluvial Deposits. � 

A remarkable instance of the rapid formation of al
luvial deposits from overloaded streams has been dis
eovered by the government geological expedition on 
the Yahtse River, in Alaska. This river in its course 
from the Chaix H Ills to the sea pa"ses through a tun
nel in the Malaspina glacier, some 6 or 8 miles in length. 
When it finally emerges into the open air it is a very 
bwiftly flowing strflam of dark muddy water. 100 feet 
wide and about 20 feet in depth. Near the point where 
the river emerges from the ice it flows through a for
est of large trees, and the gravel and sand carried along 
by the stream are deposited here to the depth of 
many feet. Some of the talles t trees still project 
through the deposit and retain their branches. The 
greater part, however. have been broken off and com
pletely cov�red up by the sand. In other places the 
presence of vast forests is indicated by a few dead 
branches projecting through the deposits. In places 
where the deposits are thickest all signs of the trees have 
disappeared and in their place nothing may be seen 
but broad sand flats. These are inundated in stormy 
weather, and are of about the consisteney of quick
sand. 

DI .. trlbutioll of GaOle In tbe State of lUaine. 

An interesting report on the distribution of wild game 
in the State of Maine has been made recently by the 
State Fish and Game Commissioners. A remarkable 

XII. SOCIAL SClElNCE.-The Position of Women in Germany.-An $23, 000,000 is estimated as sufficieut for a six track sus-
indictment of the German nation in their treatment of women ... 15817 pension bridge. The gist of tho decision is that it 

increase o f  large game, such as moose, ca.ribou, and 
deers, is reported. The num ber of those who hunt 
this game has, however, increased ful ly twenty-five per 
eent during the year. The ruffled grouse, which are 
still quite plentiful, are being rapidly decimated, and 
this is true for the most part of oth er' forllls of small 
game. Fi�h culture as applied to land-locked salmon 
has been very successful. Some forty fine lakes and 
ponds were stocked with these fish during the year. 
The value of fish and game interests to the State is 
estimated at from $3, 000,000 to $4,000,000. 'l'he COIll

mission ask for an appropriation of $30,000 per annum 
for the next two years for carrying on the propagation 
of fish and game. They also request that the State 
be thoroughly supplied with wardens

' 
to protect the 

XIII. TECH;\/OLOGY.-Fieh Freezing.-By D, W, DAVIs.-The lake 
flsb anct how tbey are preserved . ........ .. . ... . . . . . . . .... . . ..... . .. .. . 15821 will be a suspension bridge or nothing, 
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A NeW" and Su ccessful Treatment of Typhoid What Oculists i n  Tbls City and in Chicago Say
' and their remarkable influence on the health 'of the 

Fever. About Defective Eyes. . whole system. It is easier and cheaper to snuff cam-
Some time ago Dr. Hugo Summa, of this city, a 

thorough physiologist and skillful practitioner, in con
sidering the fact that there is an almost total absence 
of the usual signs of bile in the ffeces of patients suffer
ing from typhoid fever, came to the conclusion that 
possibly some of the distressing features of late typhoid 
may be due to a deficiency of bile, and determined to 
try the introduction of ox gall into the lower bowel in 
well marked cases of the disease. This plan has now 
been carried out in a considerable number of cases, 
and with the happiest results thus far, not a single 
death having occurred when the bile treatment has 
been instituted; whereas in a similar number of con
tiguous cases of apparently the same degree of severity 
the usual fatality has been noted. 

"About forty per cent of the people need to wear phor or smelling salts than it is to be examined for a 
glasses nowadays," said a New York optician to a pair of spectacles. 

The treatment is as follows: Two ounces of fresh 
bile (which can be obtained at any packing house and 
kept for two or three days if the air be excluded) may 
be mixed with from two to eight ounces of water and 
thrown into the rectum with an ordinary household 
syringe. Some patients cannot endure the bile of this 
strength, as it sometimes is quite irritating to the rectal 
mucous membrane; in which cases as much as fourteen 
ounces of water must be added to the two ounces of 
bile. The injection is given every night and mornin!r. 

Mail and Express reporter. "But not all these peo
ple weal' them. Four people in ten have some trou
ble with their eyes. It may be near sightedness, it 
may be simply weakness, it may be an inequality be
tween the eyes; but whatever it is, there is a way to 
help it with glasses. 

"A great many people have trouble with their eyes 
and do not know what it is; they attribute it to over
work of the eye sometimes, and sometimes lay it 
to headache or neuralgia, while it is merely the 
protest of a defective eye, that has been forced by 
will power to do work beyond its strength, or to keep 
up with the other eye. 

" But people are learning now to take care of their 
eyes, and resort to artificial aid more promptly than 
previous generations did. A proof of it is the num
ber of young people and little children who are wear
ing glasses. This does not at all indicate that the 
race is growing degenerate, but simply that it is learn
ing to take care of itself, and these children in glasses 
will grow up to have better vision, that will also last 
them longer for it. 

"It often happens, too, that children's eyes are 

CURING "CROSS EYES." 

Strabismus or "cross eyes " are now safely and 
almost painlessly corrected. 'I'he desired result may 
be obtained by the wearing of proper spectacles in 
early youth, but if the evil is not then corrected, an 
operation, later on, will be necessary. 

The removal of a "cataract " from the eye is one of 
the most delicate operations performed by the oculist. 
A cataract is formed by the lens of the eye becoming 
opaque so as to appear grayish or otherwise, when it 
shuts out the light from the optic nerve. The oculist 
of to-day cuts into the ball of the eye and removes the 
darkened lens, and the optician supplies the defect by 
artificial lenses that make good the sight. 

The demand for glass eyes is increasing as the char
acter and quality of the eyes improve. Unsightly eye 
balls are now removed in part, leavi� enough of the 
muscles to rotate the glass shell that is placed over 
them. Where the work is properly done the possessor 
of the glass eye can move it a bout with all the natural
ness of a real optic, und in many cases it is very diffi
cult to tell the manufactured article from the 
genuine. Under the influence of the bile, conjoined with prop- cured of imperfections by glasses worn at an early All the wild stories about substituting rabbits' eyes er feeding, the course of fever has been very favorably, age. 'I'he lens enables the eye to work norUlally, and 

I for human eyes, or the statements to the effect that modified in instances where the disease was far ad vanc- a fault in formation sometimes is entirely remedied by oculists can take eyes from their sockets, wipe them ed when t!le new treatment was begun; in one patient I it, and the child in later years is able to dispense with 
at the City Hospital recovery resulted even after three ! glasse� altogether. " on a coarse towel and restore them unimpaired to the 

har;py patient, are all moonshine, and any one who severe hemorrhage!> had occurred, and in a large num- According to the statement of a Chicago optician, as . 11 d t r t t h t I '  f tl btlr of cases of typical typhoid in which the treatment manv as nine out of every ten persons have something �s c
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. .  . B JUS I e I un er suc C1rcums ances, e s ou wm was employed before the end of the first week the wrong WIth theIr eyes. lack eyes and brown eyes I th th 
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disease was checked in a very few days, and blue eyes are all afflicted to about the same degree, l
e o  er
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e_. ________ -----
• tel . This is truly a remarkable showing. And if further I unless it be that blue eyes are troubled with near 

I h .... h d I' I f I th th f Dry Dock at Port Orcllal'd. use of rectal injections of diluted ox gal gives t e same I ",g te ness a Itt e more requent y an ose 0 
results as those already obtained in the hospitals of I darker hue. The great dry dock at Port Orchard, Washington, 
St. Louis, Dr. Summa will have given us a remedy I The troubles commonest with children and young now in course of construction, will be the second larg
second in importance to the recent cure for diphtheria. people are myopia or near sightedness and hyperopia est dry dock in the world, and in its general equipment 
Full details of the treatment and results will be pub- or far sightedness, and the latter predominates. But one of the most valuable of such naval stations. A 
lished as soon as its efficacy has been thoroughly test- many are far sighted who are not conscious of it, and large tract of land on Puget Sound, 16 miles from Seat-
ed.-St. Louis Clinique. hence the trouble is seemingly less common than near tIe, has been bought for the purpose and the work of 

.... I .. sightedness, which is made apparent by the person so building is well under way. It is to be equipped with 
HoW" to Buy a Horse. afflicted endeavoring to overcome the defect of vi�ion a timber and concrete dock, 675 feet long, with a floor 

A Id h If t b h by holding the object close to the eye. width of 67 feet. Its greatest width will be 13u feet and n 0 orseman says: you want 0 uy a orse, its depth 40 feet. The cost of construction will be don't believe ,.'our own brother. Take no man's word HOW DEFECTS MAY ARISE . $608,000, and it, is stipulated in the contract that the for it. Your eye is your market. Don't buy a horse The Chicago Journal says that near sightedness and dock shall be completed within three years. in harness. Unhitch him and take everything off but far sightedness result from the improper focusing of The dock is being built in accordance with the latest his halter, and lead him around. If he has a corn or the object by the lens of the eye on the optic nerve. knowledge in the construction of dry docks. The dock is stiff, or has any failing, you can see it. Let him go The focal point falls before or back of the nerve center, will be closed by a gate or caisson built in the form of himself a way, and if he walks right into anything, you and thus by an additional lens the defect of the lens of a ship with a hull and a bow at either end. This will know that he is blind. No ll1atter how clear and bright the eye is corrected. Sometimes but one of the eyes be constructed of iron. Its dimensions will be 91 feet his eyes are, he can't see any more than a bat. Back is defective, and again they are impaired in different in length, extreme breadth 24 feet, and a height of 38 him, too. Some horses show their weaknesses or tricks degrees, and in either case a pair of spectacles in which feet from bottom of keel to top of waterway. The gate in that way when they don't in any other. But, be the lenses are of the same power will not remove, but is pierced by twelve 20 inch filling culverts, each fitted as smart. as you can, you'll get caught sometimes. may increase the trouble. with a gate valve. For emptying the dock, 1 hree powE.ven the expert gets stuck. A horse may look ev�r s
,
o By far the commonest defect of the eye is what is erful centrifugal pumps are provided, each of which is mce and go a great pace, and yet have fits. Therelsn t ' k t' t' h' I I k'nO' I'S I h Id til ' '1 h' h Oi nown as as .Igma Ism, w I C  1, proper y spea 1 ,." operated by a separate engine. n addition to this a man w 0 cou e It untl so�et. I.ng apper.is. r I the irregular curvature of the cornea or "watch crys- there will be a fourth centrifugal drainage pump. The he may have a we�k back. GIve hIm the whIp and i tal" portion of the eve. This defect may exist inde- steam for operating the pumps will be supplied by six off he goes for a mIle or two, then all of a s�dden he pendently or be com"bined with other troubles. large steel tubular boilers. The boiler pressure will stops on the road. After a rest ?e starts agam,. but he Astigmatism may be of a vertical or horizontal form be 100 pounds to the square inch, and the pumps will soon s�ops for good, an� nothmg but a derr;lCk can -that is the eye may be perfectly rounded from top be capable of discharging 110,000 gallons of water per start hIm. The weak pomts about a horse can better ' . . .  

b d' d h'l t d' th h'l . If to bottom, but Irregularly formed from SIde to SIde. minute. e . Iscovere w I. e s an mg an w 1 e movlllg. . To such an eye a perpendicular line would appear uni- The gate is, however, the most interesting feature of h
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s formly clear and distinct, while a horizontal line the dock. The upper part is supplied with a water 1m s WI ou movIllg em, WI egs p um an Id I - B . bl k . f t II . d 'f th f t · t k f' th d wou ook otherWIse. v pastmg ac strIps 0 compartment provided with two 20 inch sluices, one of na ura y pOIse ; or I ' e 00 IS a en rom e groun , . .  h.t d th . ht t k f . d' b ' t paper representmg the spokes of a wheel on a w I e which opens into the sea and one into the dry dock. an e welg a en rom It •

. Ise�se may e suspec -I surface and viewing them from varying distances, The gate is closed by filling this compartment with ed, or, at least, tenderness, WhICh IS the precursor of 'th 'th d b th t t· h . . . WI el er eye an 0 eyes a alme, any one can water and sinking it, the water being admitted throug dIsease. If a horse stands With hIS feet spread apart II thO f th d't' f h' h d t ddl 'th h' h'· d 1 th ' k '  earn some mg 0 e con 1 IOn 0 IS or er eyes. two 20 inch valves. When the gate is to be raise or s ra es WI IS In egs, ere IS a well. ness In A l' 11 h . h t h· I '  d th k'd d' d d H s a matter of course, ocu IStS a ave varIOUS c ar s or floated, this water is pumped out. The main deck IS oms an e I neys are Isor ere . eavy f d t .. f t f th II' b d th k . Bl . h 'lk t . or e ermmIllg de ec s 0 e eyes. is supplied with a boiler and engine to drive a small pu mg en s e nees. UlS , ml y cas eyes III 
horses indicate moon blindness or something else. A NATURAL IMPAIRMENT OF SIGHT. centrifugal pump, capable of delivering 2, 500 gallons 
bad tempered one keeps his ears thrown back; a The natural impairment of vision by age usually be- per minute. The gate is handled by the aid of a cap
stumbling horse has blemished knees. When the skin gins at 40 or 45. Any unusual trouble with the eyes stan placed at the center of the upper deck and worked 
is rough and harsh and does not move easily to the during youth may cause the decay of sight to set in by a vertical shaft from the engine on the lower deck. 
touch, the horse is a heavy eater and digestion bad. earlier, but ordinarily the impairment is uniformly - '., • 
Never buy a horse whose breathing organ:> are at all regular, and the age of the person is the chief guide in 'rest of tbe GO I'don Gun Carl'iage. 

impaired. Place your ear at the heart, and if a wheez- the selection of proper spectacles. The official test of the new Gordon !run carriage was 
ing sound is heard, it is an indication of trouble. The marvelous stories of "second sight"are mislead- made recently at Sandy Hook with very gratifying reo 

.. , • , • ing. What is known as "second sight" is the result of sults. The contract called for the firing of ten shots 
Annu al Report on the Ocean Postal Service. a change in the form of the eye by which the defect an hour and offered a bonus of $2, 00) for each shot be-
During the past year the international sea post of- which caused near sightedness or far sightedness is yond ten. In the test thirty-two shots were fired in an 

fices have been in continuous operations upon the fast corrected and the sight thereby improved. But the hour, thus making a bonus of $4.4,000 for the company. 
steamers of the North German Lloyd line, the Ham- second sight is not the regaining of a lost power, but The carriage differs from those previously tested. It 
burg-American Packet Company, and on the Paris means the coming into the fuller possession of a func- is built on a platform with a central pintle, and can be 
and New York of the International Navigation Com- tion that in earlier years existed in an impaired condi- moved about in a circle. This is the only carriage for 
pany. In all 147 trips have been made from Europe tion. This is why persons who have been accustomed 10 inch rifles which can be moved in this way. When 
and 144 from New York. The mails are always dis- to wearing spectacles sometimes lay them aside in ad- in position for firing it is 20 feet from the ground, and 
patched by the fastest steamers, and when two fast vanced years or old age. after firing it drops 8 feet to the loading position. It 
steamers sail on the same day the mails are intrusted It is probable that the sands of the seashore will be is supplied with two electric motors, one being used to 
to the ODe whose records lead the postal authorities to i numbered and the leaves of the trees correctly counted pump the air for raising the carriage and the other for 
believe will be the first to reach her de6tination. Other about as soon as will be ascertained the number of swinging the gun about on its pintle. The recoil is 
things being Aqua), however, the steamers sailing un- cases IiIf headache caused by nerve irritation arising taken up partially by air pressure and partially by 
del' the flag of the United States are given the prefer- from defects of vision. The stomach has had to en- counterweights. The counterweights are placed be
ence. The steamers are paid for their services the dure a world of bitter medicine to remove troubles for side the gun, thus providing some protection for the 
amount of the postage collected on all the mail mat- I which the eyes were wholly to blame. But it is easier !run and the firing squad. The movements of the car
ter they carry from this country. The system has been., to swallow any concoction that may be handy than it riage may be controlled either by hand or by elec
perfectly satisfactory to all parties during the past year. 'is to make an exhaustive study of the optic .nerves tricity. 
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A CHIMNEY COWL OR VENTILATOR. that which results from such nervous shocks as are 

An inexpensive and simple device, for attachment to sometimes produced by violent emotions or by dread
chimneys, air f'hafts, etc. , is shown in the illustration, ful dreams. Dr. Tissie made a special study of the 
and has been patented by Mr. Milo H. Ingalls, of case of a runner in a "  go-as-you-please " race which 
North Granville, N. Y. The cap is adjustable, so that continued twenty-four hours. The first effect of the 
it may be held at any desired distance from the flue nervous exhaustion was a feeling of great fatigue, fol
top, and it is immediately responsive to the direction lowed by loss of interest and disgust. Next  carne 
of even a light wind, thereby preventing any down phenomena of illusion or hallucination, of double per
draught and increasing the up draught, while keeping sonality, loss of memo.·y, and great need of sleep. The 
011t rain, snow, etc. On opposite sides of the flue are doctor ClttilllS that t h e  real aim of every trainer for the 
inwardly and upwardly E;xtending side arms support.· ring is to produce an automatic state in th e one who is 

to take part in the contest of physical strength. H is 
whole science is to transform the man he trains into a 
being that will kel'p on automatically  Something of 
this occurs in all overstrain from prolonged physical 
exercise. The plodding action which results is akin to 
the constant repetition of the same word, over and 
over, until it becomes a fixed idea in the mind. The 
doctor's conclusions are that the abuse of athlet ic 
sports is an evil; that the players lose character and 
tend to retrograde from intellectual volition to a 

ing a p i v 0 t e d habitual automatism. Just as moderate exercise is 
cross piece, c e n
trally on which is 
pivoted a f o r  k 
which has a screw 
threaded s h a n k 
fitting a threaded 
lug on the inner 
side and at the INGALLS' CHIMNEY COWL OR 

VENTILATOR. 
apex of the coni

lial cap. Above the cap is a nut, holding the cap in 
place, while its supports form a universal j oint pel'
Mlitting it to turn in any direction. The upper end of 
the flue is preferably provided with a conical spark 
�l'I'ester m a d e  of wire screening, and fastened to the 
flue by llwans of a bushing. Great advantages are 
claimed for this improvement as a ventilator for 
buildings, air shafts, passenger cars, etc. , as wl'll as in 
its employment as a chi mney cowl. 

A TWO FOOT GAUGE LOCOMOTIVE . 

We illustrate from the E ugineer, London, below, a 
little locomotive ('omtructed by Messrs. W. G. Bag
nall, Limited,  Stafford. The dimensions are as fol
lows: Cylinders-diameter, 5Yz inches ; stroke, 9 inches; 
wheels, four-coupled- diameter, 2 feet ; centers, 3 
feet; whel'ls, bogie, diameter, 1 foot ; total wheel 
base, 6 feet; boiler, Siemens steel; firebox, Siemens 
steel, circular ; tubes. steel, 1Yz inches diameter; heat
ing s nrface-tu bes, 80 sq uare feet; firebox. 10 square 
feet ; total, 90 sq uare feet; grate area, 3 '28 square feet;  
fuel capacity, 7 cubic feet ; water capacity. 140 gal-

good, so these intensive exercises are bad. 
4 . •  , .  

The 'rea Industry in .Japan. 

The United States consul at Nagasaki says that in 
that Ken tea culth'ation is cond ucted as follows : 

On inclined ground the tea is planted in furro ws, but 
on level ground the plants are grown separately. The 
space between each row is about three and a half feet. 
On the hillsides it is planted in rows, but. on the plains 
and near the houses it is grown in circular patches. 
After the  first and second leaves are picked the 
branches are cut with shears. The object in cutting is 
mostly to make the plant round or semicircular. 
Formerly the plant was cut down to the ground every 
three years. The ground is cultivated three or four 
times in the spring, summer, and autumn . The grasses 
al'e cut and manure applied twice a year-in spring 
and in autumIl. For manure, night soil, green weeds, 
accumulated soil, oil cakes, aDd fish are used. These 
manures are used only for plants near people's resi
dences; for those on the hillsides, weedings are per
formed twice a year, in spring and in autumn, and the 
weeds are used as manure. 

The season for gathering first tea buds or leaves be
gins on the first or second of May ;  but in some locali
ties first leaves are gathered about the 20th of May. 
Second buds or leaves are generally allowed to gro w, 
unless the market price is very high, or the first leaves 
gathered are found much sm aller than usual . In the 
vicinity of Oll l ura and Hirado, however, they gather 
both first and seeond leitves. In pick ing leaves for the 

NARROW GAUGE LOCOMOTIVE. 

Jons. The engine is llIade for a 2 foot gauge, and is best tea. three tende.' leaves are picked togeth er; for 
fitted with Haguley's patent valve gear. the Illiddle and lower classes of tea, five leaves are 

. -�....--. picked at once; and for the lowest, al l t h e  young leaves 
Fact s A b o u t  Fatigue. are gathered. In picking leaves women are usua.lly 

D r. Tissie, a wel l-kno wn French physician, has been employed. The average quantity of the three leaves 
st Udying the subject of excessive physical culture. He I picked by a woman is from ten to th i rteen cattif's a 
points out, in Science Siftings, that there is a similar- day (a catty is equivalent to 1 '31 pounds avoirdupois). 
ity between the nervous fatigue which follows violent The manufacture was formerly conducted in two way!':, 
and prolonged exercise and certain hypnotic states. namely, by drying in the iron pan, or in the sun, then 
All fatigue is in the nerves; thA muscles simply lose drying in paper utensils was introduce.}, and more re
their power. In violent and prolonged physical exer- cent.ly, drying in bamboo baskets came into vogue. 
cise the waste of the body is rapid and extreme, and at The method of drying in the iron pan is still exten· 
the end its victim is in a state of poisoning from the sively used. 
accumulation of waste products in his system not yet For manufacturing black tea, the Indian method was 
thrown off. He is like a patient recovering from some formerly followf'd, but at present the Chinese method 
disease. The muscular overstrain i n  the case is like is adopted. For sorting tea leaves heated in paper 
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utensils, round and square sieves are used, and for 
rolling utensils, either case or bag is used. Night soil, 
oi l cake, dried fish, green grass, and weeds are con
sidered the best man ure for tea plants. The hours of 
Jabor are from 5 in the morning until 6 in the evening. 
The daily product per man is as follows : With the iron 
pan, about thirty c<ttties; with the paper utensil, about 
twenty catties; with the bamboo basket, about forty
five catties. The women are employed only at steam
ing the tea leaves, and are paid only half the rate of 
the payment to the men. When the season arrives, 
the workmeu are hired daily, the farmers helping each 
other. In Omura, eon tracts are made beforehand by 
advancing money about January or F ebruarv. 

. � .  � . 
A POCKET LAMP AND CIGAR LIGHTER. 

The convenience of having in one's pocket a small 
self-lighting lamp which is always ready for use, and 
which ta kes up no more room than an ordinary match 
box, is afforded by the "Magic" pocket lamp and cigar 
lighter, �hown in the illustration, and which has been 
put on the market by the Magic Introd uction Com
pany, of No. 371 Broadway, New York City . The 

A POCKET LAMP AND CIGAR LIGHTER. 

case is an ornamental one, silver or nickel plated, and 
by pressin g" with the thumb upon a spring button, the 
eovel' flies open and a wick protruding from a little oil 
reservoir is lighted. When the spring is only partially 
pressl'd in, the cover opens without lighting the wick, 
but the stronger pressure upon the spring causes also 
the simultaneous revolution of a lighting disk, whose 
edges are marked with small d eposits of match com
position, the passage of one of which under a spring 
finger lights the wick. The relative positions of thA 
lighting disk, the igniting finger, and the wick may 
be seen with the case open, HS shown in Fig. 2. With 
a complete outfit a small bottle of oil is furnished, with 
a filler and a number of extra lighting disks, all in a 
small package, but any good oil can be used instead 
of that furnished by the company, very little oil being 
ordinarily required, only just sufficient for the satura
tion of the w ick, th us avoiding any possibility of soil
ing the clothing. The lighting disk is reversible for use 
on both sides, and is readily replaced by a new one 
when its supply of fulminates is exhausted. That this 
is an eminently practical device, quite dissimilar from 
the num erous failures which have been put forth in 
this field, is well attested by the fact that more than 
hal f a million of them have already been sold , and the 
demand continues. 

. . . , . 
'.' h c  Phil o s oph y  of Skating. 

Considerable time and ingenuity has been expended 
this year in the effort to produce a form of skate which 
will combine lightness and convenience of arrange
ment with great speed. The scientific principle 
involved in this work is far more complex than is 
generally supposed, and makes a very interesting 
study. Speed in skating is of course attained by the 
proper application of every particle of motive power. 
When the skater strikes out with his foot he does not, 
however, as is generally supposed , obtain momentum 
from the broadside pressure of the skate on the ice. 
The momentum is gained by a gradual and tapering 
pressure which comml'nces at the head of the skate, 
since it is here that the freshest and strongest force is 
appl ied. It will be seen that the momentum is in
creased, therefore, by the pressure exerted steadily 
and firmly outward from the heel of the skate to the 
extreme toe. The proper way to attain great speed is 
to strike out each foot as close to the other as possible, 
to coutinue the stroke up to the toe, and when once 
the extreme motive power is passed, to get the other 
foot in position as quickly as possible. The prime 
factors in producing speed, it will be seen, are the full 
pressure on the ice and the rapid movement of the 
legs. Working upon this theory, a long heavy skate 
has been llIanufactured, with a blade which extends 
several inches beyond the foothold. 
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Uuriout!< Artificial F uelt!<. 

The Patent Office at Wash ington has at present a 
very curious assortment of contrivances patented for 
cheapening the cost of fuel. Some of the ideas are 
exceedingly interesting. One patent provides for using 
corn cobs soaked in petroleum, another would have 
people cut leaves and grass when green and press them 
into compact blocks. It is claimed for this particular 
patent that such blocks might be used for building and 
fencing without impairing their value as fuel. There 
are, besides, many rlevices for utilizing coal dust. One 
proposes to mix clay, molasses and water, coal dust 
and petroleum. Another mixture is that of saw dust, 
Irish moss, asbestos fiber and burnt lilllestone, these 
being- boiled and made into bricks with coal dust. 
Then there is a patent for bricks without coal dust, to 
be composed of ashes and sawd ust saturated with 
petroleum and coated with resin .  Among the most 

l1urious ingred ients for art.ificial fuels are clam shells, 
charred garbage, corn meal, wheat flour, sugar, sea 
weed, bl'Oken glass, lard, tar and leaves. 

One of the most interesting of these contrivances is 
composed of powdered charcoal and finely cut cork. 
The fuel burns very slowly and gives off a great deal of 
heat, being particularl y well adapted for the sick 
room. Excl usive rights have been taken out for the I manufacture of a brick or cartridge of highly porous 
clay, which is to be soak.ed in kerosene and put in the I 
kitchen stove when wanted. It is only necessary to 
touch a match to th is  and the fire is ready for cooking. 
None of these, however, are more ingenious or econom
ical than a fuel which is reported to be in u�e at pres· 
ent in Egypt. In this case Egyptian mummies, chiefly ' 

those of cats, i bises and other animals held sacred by 
th e  ancients, are employed. 

• • • J • 

Essllotials in a Healthful Home. 

The �ite for a house should receive careful attention 
of th e tenant, purchaser, or of one proposing to build. 
A good site may mean life and happiness, and a bad 
one disease, suffering and death.  

First. -It should be dry. Avoid, as  you would death, 
a damp location. In a town or city carefully ascer
tain whether or not it is on " made ground." Avoid 
it. Avoid ground underlaid with clay, for it will 
always be damp. 

Second. -Elevated on a hillside or gentle knoll, 
never in a hollow. The hillside is warmer and drier 
than the hollow. 

Third .-Not close to a swamp or slow river, milldam 
or land which is  overflowed a portion of the year, nor 
in such a place that the prevailing winds will bring to 
the house pestilence from a milldam, etc. 

Fourth.-In as good a neighborhood as possible, 
a way from factories, saloons, etc. ,  and near schools 
and churches. 

Fifth.-In a village or town build on as large a lot as 
possible, thus securing air and sunlight. Build back 
from the street, thus avoiding the dust of the dry 
season and the curious gaze of every passer. Secure a 
yard in which trees and plants will furnish both exer
cise and health . 

Sixth .-In the country build back from the high way, 
gi dng an abundance of room for trees and shrubbery 

J C itu t i f i c �uttticau. 
all the rooms will be bathed in light and warmth. 
'rhe living rooms should always be warmed by the 
morning sun. This hint is worth a great deal as a 
health matter. For when the sun cannot enter, the 
doctor m ust enter. If the cold winds from the north 
and west are severe in the winter, they may be broken 
by a cluster of evergreen trees planted on those sides. 
In country places a good aspect should be secured 
without reference to facing the house square with the 
street. - Pacific Health .Journal. 

. . .  , .  

AN IMPROVED STEAM BOILER. 

In the boiler shown in the illustration the fire box as 
well as the entire body and barrel of the boiler are 
cylindrical , the i mprovement being designed to render 
the boiler more safe and less expensive in construction 
than the usual locomoti ve and marine boi lers. For 
th is invention a patent has been granted Messrs. 

'rite El ectric Welding Patent. 

In the United States Circuit Court for the Eastern 
District of Wisconsin, in the case of the Thomson Elell
tric Welding Company against the Two Ri vers Manu
facturing Company and others, the action was a bill 
in equity by the Thomson Com pany against the Two 
Rivers Company and others for infringement of certain 
patents for electric welding_ Complainant moved for 
a preliminary injunction. In his decision .Judge Sea
man said : 

There has been no adjudication of the validity of 
these patent s, and, so far as appears, no opportunity 
has arisen heretofore for testing their validity. Has 
there been public acquiescence in the claims here as
serted of sufficient definiteness aud duration to afford 
presumption of validity ? This inquiry m ust depend 
in each case upon all the circumstances shown. Here 
was clearly an assertion of a new art and apparatus 
fOI' welding. 

Its discovery was widely published and accepted 
by the scientific world in Europe and America and 
by tlHl public generally as novel and im portant. It 
was speedily put into operation by the complainant, 
and its machines and rights for their use were at once 
sought by manufacturers and metalworker�. and it is 

unquestioned that the proce�s had extenrled to an im
portant share of the welding of metals throughout the 
country when the defendants entered upon its use. 
With an asserted invention of this character and uti lity 

��I��i���,....;.� .... ,,;,t�iI[��i:oIl� and operation under it firml y established since 1888, 
and to a considerable extent supplanting the older 

,:, "" ._ methods, I am satisfied that there is a sufficient show-

WALTZ AND PATTON'S BOILER. 

'- -, ' , --<. ing of public acquiescence and that " there arises such 
presumption of the validity of the patent as to enti tle 
them to a pl'elilllinary inj unction to restrain its in

George H. Waltz and Lueius E. Patton, Memphis, fringement, unless t he party sought to be restrained 
Tenn. (address in care of U. S. local inspectors). Front can clearly sh o w its in validity. , .  (Blount vs. Societe 
the front cylindrical shell extends rearwardly a barrtll Anonyme, 3 C. C. A. ,  455 ; 53 J<'ed. Rep. , 98 ; Sargent 
of smaller d iameter, the fire box in the front portion VS. Seagrave, 2 Curt . , 553 ; Fed. Cas. , No. 12, 365 ; Ses
being circular, and either corrugated or having re-en- sions vs. Gould, 49 Fed. Rep. , 855 ; 3 Rob. Pat., sees. 
forcing rings. In the front head is riveted a collar 1185-1188. ) 
through which the shell of the furnace extends, it.s The rmnaining question is whether the defense have 
rear portion being located in an intermediate head, I given a clear and convinci ng showing, first, th at the 
from which four or more large flues lead to a firebrick invention was merely the double use or analogous use 
or tile-lined smoke box. T he larger shell forming the in the art of a process previously known ; or, second, 
front portion of the boiler and the main barrel are that it was fully disclosed in pre\'ious publications or 
connected by means of a throat, the parts being pre- patents and actually practiced as a welding operation 
ferably joined by hollow stay bolts, through which air prior to these patents, which should be held to ovpr
is supplied below the grate and in front of the gases I come these presum ptions and re-enforcing affidavits 
passing into the large direct flues. In the sides of the produced by complainants. Great research and inge
front shell are tubes of different diameters, capped to nuit.y appear in this defense, but I am constrained to 
exclude cold air, these tubes taking up the surplus the opinion that neither proposition is  maintained to 
spaee and acting as stays from the front head to the the degree required for preventing an inj unction, and 
throat. III both ends of the hollo w standards con - that their determination must be postponen to final 
necting the steam drum with the boiler are sieves, to hearing. 
prevent moist steam entering the drum, and perfora- They present the story frequently interposed against 
ted pipes, below the furnace, close to the bottom of valuable patents of laboratorv experiments, of an
the shell, are connected with blow-off valves, to take nouncements. and of patents which may have come 
up and remove sediment from the full length of the to the verge of this discovery;  but the demoll strations 
bottom. With this construction the furnace, fire are not dear, and the important fact stands in their 
tubes, and flues are entirely submerged beneath the way that they do not appear to have accomplished the 
water of the boiler. electric weld which is shown by Thomson. 

The employment of heat and press ure for the opera

A SUSPENSIO N  BRIDGE BREAKS DOWN. 

about the house. Do not select a place where your The great tem pest which visited France on Novem
family will be isolated from all social intercourse, so I bel' 14 ruined the bridge known as .. Pont-Lorois," 
necessary to the health of mind and body. situated on the River Ete!, on the route from Port 

tion of welding metals is old, and it was long known 
that heat could be obtained by the application of an 
electric current. These were not Th omson's discov
eries, b ut he found a method for elllployi ng the electric 
current, localizing the heat at the joint to be welded, 
and applying simultaneously the requisite pressure, so 
that the separate pieces of metal could be properly 
united. I am not saisfied, for the purpo�es of this mo
tion. that he was ant icipated in th is  by Despritz, .Joule, 

For the aspeet, let the house be so placed that it will Louis to Auray, in the district of Lorient. At the 
receive the most sunlight and fresh air, especially northern end of the bridge part of the iron suspension 
from the summer winds. Avoid, even if offered rent ropes which secured the road way to the cables were 
free, a damp, dark house, with no chance of the free broken, and a large section of the road way assumed the 

THE LOROIS BRID GE OVER TH}: RIVER ETEL.  INJURED BY A STORM-

air of heaven to sweep through it. If  the house is position shown in O U I' f'n gl"aving-, the boards having 
only one room deep, it does well to face it to the south been torn off. Fm-tunately this accident did not result  
or south west ; but i f  it  is two rooms deep, those on the in the 10RS of life, though it occurred at half past eleven 
north side never receive any sunlight, and are apt to be in the morning. The bridge is 110 meters long (360 feet) 
damp. For a double house it is best to face it to the and is 12 meters from the water at high tide and 17 
east. Then the morning sun will warm up the front meters at low tide. We are indebted to VIllustration 
and the afternoon sun the rear of the house, and thus fur our engraving. 

Plante, C ruto, or any of the patent.s shown, or by any 
experiments of Daft or .Johnson. In this vie w  the 
complainant is  entitled to an inj unction pendente lite 
against infringement of letters patent Nos. 347, 140 and 
347,141. and injuIlction will issue thereupon. With 
reference to letters patent No. 385,022, all determination 
will be postponed to final hearing. 
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@,orresponllence. 

Aerated Bread Still Made in this Country. 
To the Editor of the SCIENTIFIC AMERICAN : 

Referring to an article in your last number, page 
359, on the subject of aerated bread, I beg to state 
that the process of bread making by this method was 
introd uced by me, as the medical superintendent of 
both the State Hospitals for the Insane in New Jersey, 
at Trenton and Morris Plains, many years since-at 
the former thirty and the latter eighteen years ago, or 
when it was opened in 1876, and tbat it has been con
tin ued in both without interruption to this date. The 
n um ber of inmates, sane and insane, now supplied 
with bread iu the t wo institutions by this process is 
about 2, 500. The bread is tender, light, s weet and, so 
to speak, me(Jhanically clean, as the materials are not 
touched by the hands during the process. 

The method used differs from the Dauglish system 
mentioned. Instead of charging the water for mixing 
the flour with carbonic acid gas, the latter is supplied 
by a force pump to the dough during the process of 
kneading, in the usual cast iron globular vessel. 

Regarding the process, as I do, as the greatest im
provement in the culinary art made during the cen
tury, it seems surprising t hat it is not iu general use. 

It is presumed that the two State hospi tals men
tioned are the only ones in the world in which aerated 
bread is made. H.  A. :BUTTOLPH, M.D. 

Short Hills, N. J. , December 8, 1894. 

[FROM THE CmCAGO RECORD.] 

Progress of ('ompressed .l\'ir. 
Railroad passengE'rs are frequently surprised by the 

unexpeeted entrance into the cars of a group of chat· 
tering. bareheaded womell. Those who do not recog
nize them as car cleaners and dusters wonder who 
they are and how they boarded the train. The women 
usual ly appear several blocks from the terminal sta
tion, and so proficient are they in the art of " flipping " 
a train that the engineers do not come to a full stop 
when they see their feather dUbters and brooms beside 
the track, but reduce the speed somewhat and the 
women swing on as neatly as brakemen. When the last 
passenger has left the train, the women take possession 
of the  cars. They are all healthy and muscular, quick 
with the broom and active with the feather duster 
and chamois skin, and by the time the cars are thrown 
on the cleaning switch they have the floors well 
cleaned of peanut shells. paper, and cigar stubs, and 
are ready for the seat cushions. 

On some of the roads the women still carry the 
cushions outside of the car and beat the dust from 
them by whipping them with willow beaters . But 
compressed air has taken the place of the paddle on 
most of the roads. The hose which contains the com
pressed air is run into the car through a window or 
door, and the women, handling it as they would a 
gardt'n hose sprinkling the grass, turn the jet of h iss
ing air upon the plush cushions and the dust flies out. 
No whisk broom, willow paddle, leatber strap, or beater 
can get at the dust as compressed air does. The jet 
searches every crack and cranny and drives the d ust 
from the very wood itself. Sometimes the women turn 
the air upon the window casing, and in a jiffy it is 
clean of dust. 

The man who make3 air compressors cited this novel 
use of compressed air as another point in favor of the 
cbim made by his craft that compressed air was just 
beginning to enter i nto the common everyday work of 
the world. He added that few persons knew the uses 
to which com pressed air was put outside of stop
ping trains, drilling rock, and inflatingl bicycle tires. 

.. Electricians tbink that this is the electrical age," 
be said. " Wel l, perhaps it is, so far as lighting, tele
phoning, telegraph ing, and welding goes, but when it 
comes to the transmission of power they are talking 
too mU(Jh. They have worked and studied for years 
to make an elect ric rock drill wbich would take the 
place of the air drill, but they have not succeeded. 
They have tried to make an electric train brake which 
would bring a limited express train to a full stop 
sooner than the automatic air brakes will do it, but 
they are so far behind that they will never catch up. 
It will not be long before street cars will be running 
with compressed air as the motive power, and they 
will be safer, more easily controlled, will run as fast, 
will stop quicker, will wear longer and will  be operated 
at less expense than the best electric system they can 
put on rails. With a good air compressor, air at any 
pressure can be stored up in a reservoir or steel tank, 
and can be taken to any point within reasonable dis
tance as economically and with less waste 1 han elec
tricity can be sent by wire. The air compressor is a 
pump which is part of a stationary engine. The pis
ton in the air chamber first sucks the air in, and then 
forces it through a pipe to the reservoir. Of course 
the more air one pumps into the reservoir, the greater 
pressure to the sq uare inch one gets. The compressed 
air works like steam, except that it is cold and has not 
the expansive qualities of steam. But steam cannot 
be carried through pipes out of doors to an y great dis-

J c itutific �mtticau. 
tance, for it would lose its heat, would condense, and 
soon turn back to water. 

" Cleaning cushions by compressed air is one way of 
using it that few people know of. Visitors to the sani
tary canal are always interested in the rock drills 
which bore the holes for the dynamite cartridges, and 
almost everybody knows that the brakes of passenger 
trains are operated by compressed air. 

" I  know a machine shop where there is not a belt, a 
piece of shafting, or an electric wire, for all the rna· 
chinery, from a little emery wheel to a twenty-ton 
crane, is operated by compressed air. The shop is 
traversed by large pipes from the air reservoir, and 
from these main pipes smaller pipes lead down to 
the machines. Each machine, whether drill, planer, 
shears, lathe, bending rolls, milling machine, punch, 
drop bammer, press, or cold saw, has its own motor 
or engint', and the mere turning of a valve starts or 
stops the machine. 

" A pneumatic clock system has lately been installed 
in the new Criminal Court building  in Chicago. Pneu
matic clocks are not new, for they have been used in 
Paris for t wenty-five years. Now over 10, 000 clocks 
are operated and regulated from the central clock by 
compressed air. 

" The pneumatic clock system installed in Paris 
twenty·five years ago was the beginning of the com
pressed air central power system, which supplies over 
10,000 horse power to users in the French capital. It 
is used there for all purposes, from running clocks to 
operating dyn�mos for electric lights. The central 
station furnishes air at a pressure of seventy-fh'e 
pounds to the square inch. It is sent around the city 
under the streets in  pipes, and is sold to customers by 
meter, just as gas is. 

" The solution of the smoke problem in Chicago is 
easy. Put a central power station where the smoke 
will bother no one, and from this station send elec
tricity, high pressure water, or compressed air to the 
business center and to the stock yards. The cheapest 
power that can be used in this way is compres!;ed air. 
Elevators, printing presses, wood and iron working 
machinery, and, in fact, anything operated by steam 
can be operated by com pressed air. Some day we 
shall have pipes for compressed air under the pave
ments of Chicago streets, and there will be no smoke 
if the tugboats and locomotives can be subdued." 

Asphalt used for street paving is refined by com
pressed air. In its original shape, just as it (Jomes 
from Trinidad, asphalt is too soft for street paving 
and is not homogeneous. To refine it the asphalt is 
boiled in kettles for three or four days, and while the 
heat is on it  must be constantly stirred. Pipes with 
numerous hole" are placed in the bottom of the kettle, 
and while the asphalt is boiliIJg, compre5sed air is 
forced through the pipes, and, escaping through the 
holes, it agitates the thick, black stuff. At first the 
air comes to the surface in big bubbles, and the asphalt 
slobbers all over the inside of the kettle, but at the end 
of three days the asphalt has become so thin that the 
air makes it boil in little bubbles, and it is then drawn 
off in ba rrels, where it cools hard and evt'n. 

In France they make a sort of silk from wood pulp 
by the aid of compressed air. The wood pulp is put 
through a chemical process wh ich changes it to a 
sticky substance like gelatine. It is then placed in a 
closed tank and compressed air is introduced. The 
air first presses the substance through a fi lter and then 
int,o a smaller tank which is under the large one. This 
tank is in a horizontal position, and from it spring 
hundreds of glass pipes, in each of which the hole is 
about the size of a silk fiber. The wood pulp is forced 
through these tiny holes and comes out in the sh ape of 
threads so finlOl that six of thE'm are req nired to make 
a thrt'ad strong enough for weaving. 

Compressed air was the paint brush which placed 
the color on the World's Fair b uildings, and which 
to-day is painting railroad bridges and corrug'ated 
iron plates for buildings. The compressed air not only 
draws the paint from the tu bs to the place where it is 
t.o he used, but by atomizing the paint, sprays it over 
a large surface and dri ves it into the wood. In the big 
shipyards of Cramp & Sons Philadelphia, where gov
ernment armored cruisers are built, all the calking of 
warships is done by compressed air, and one COlll 
pressed air calking ma'chine does the work of four men. 
This calker can strike 1, 000 blows a minute. 

The same tool in a modified form is used by stone 
cutters for dressing or carving granite. The little en
gine which does the work is in the handle of the tool, 
which is about as large as a chisel handle. The air is 
brought for the tool by a small rubber pipe, which is 
so flexible that it can be handled easi ly  and at any 
angle. A piston and spring shove the tool in and out, 
and it can be so regulated that the most delicate work 
can be done w ith it. 

Many of the dump cars on the sanitary canal are 
dumped by compressed air. A pipe leads from the 10-
cOlllotive which hauls the cars from the working in 
the canal to the dump or spoil bank, and when the 
train of cars is in the proper place the engineer turns 
a val ve, the compressed air shoves out the piston in 
the a.ir cylinder under the cars, and tbe dirt is dumped, 
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In the slaughter houses in the stock yards the cattle 

are jerked up from the floor by compressed air after 
they have been killed, and in the rolling mills steel 
rails are lifted from the cooling beds in the same way. 

Acids, which would eat up a pump before the engi
neer could shut off a valve, are raised from vats 
to the shipping room in factories by compressed air. 
Sewage which is below the grade of sewers is forced up 
to the proper level by compressed air. Impure water 
is cleaned, gold and silver are dug from mines, letters 
are copied in the letter press, elevator signal bells are 
rung, furnace grates are shaken, sewing machines and 
jeweler's lathes are run, crude oil is atomized under 
steam boilers, railroad switches are thrown and rail
road gates opened, passenger and freight elevators 
are lifted, grain 1s cleaned, the pressure of natural gas 
is increased, letters and packages are carried, and a 
hundred other things, of which nothing is ever said, are 
done by compressed air. And every week something 
new is found for it to do. 

• • • • •  
The Secret of Long Life. 

M. Barthelemy Saint-Hilaire, the famous French 
scholar and politieian, who recen tly entered on his 
ninetieth year full of physical and intellectual vigor, 
has been telling the inevitable interviewer how it is 
his days have been so long in the land . It is, we are 
told, the effect of s trict adherence to the old precept 
" early to beel and early to rise," with steady work 
during waking hours. Every grand old man seems to 
h ave a secret of his own .  Mr. Gladstone, we believe, 
attributes his longevity to his habit of taking a elaily 
walk in all weathers, and to his giving thirty-t wo bites 
to every morsel of fdOd. Oliver Wendell Holmes pin
ned his faith on eq uability of ' temperature. The late 
Major Knox Holmes swore by the tricycle, which,  in 
the end, was the cause of his death. Dr. P. H. Van 
der Weyde, an American octogenarian, not long ago 
offered himself " as an example of the benign influence 
of the study and practice of music." 

Some aged persons give the credit of their long lives 
to abstinence from tobacco, alcohol, meat, or what 
not ; others to their indulgence in all these things. 
One old lady, of whom we read not long ago as having 
reached the age 120 or thereabout, maintained that 
single blessedness is the real elixir vital, and she ascrib
ed the death of a brother at the tender age of ninety 
to the fact that he had committed matrimony in early 
life. 1\1. Ferdinand de Lesseps believed in horse riding, 
Mr. James Payn complains that in his boyhood he 
" got a li ttle bbred with too m uch h orse. " The Grand 
Francais seems to think that one can hardly bave 
" too much horse. " In a letter recently published, M. 
De Lesseps delivered himself on the subject as follows : 
" I  shall al ways be deeply grateful to Larine, my riding 
master, who from Illy earliest years made me share his 
keen passion for horses, and I am still convinced that 
daily horse exercise has in a large measure been th e 
means of enabling me to reach my eighty-fourth year 
in perfect health." Carlyle was also a great rider 
almost to the end of his long life, and he not only rode, 
but, we believe, groomed his horse h imself. On the 
whole, it must be concluded that the real secret of 
longevity is a sound consti tution prudently husbanded. 
The only general rules that can be laid down are those 
set forth by Adam in " As You Like It :" 

" Though I look old, yet I am strong and lusty ; 
For in my youth I never did apply 
Hot and rebellious liquors in my blood, 
Nor did not with unbashful forehead woo 
The means of weakness and debility ; 
Therefore llIy age is as a lusty winter, 
Frosty but kindly." 

That is the whole secret of long life. Shakespeare knew 
it as well as any one, yet he died at fifty·two. -British 
Medical Journal. 

'J'h e  N ortillnost Mi ne. 

The northmost mine in the world, known as the 
" Ornalik " m i ne, is situated on Fish River, in the ex
treme north western part of Alaska, near Golovin Bay. 
Th is point is one thousand miles north west of Sitka, 
the latitude being 65' north, longitude 164' west, The 
ore, which is found i ll rich veins, is galena, consisting 
of 75 per cent of lead and carrying 143 ounces of silver 
to the ton. On account of its extremt' northern posi
tion, it is, of course, itnpossible to work the mine dur
ing the winter season. The work is carried on by a 
picked body of men, who make the trip in an especially 
chartered ship every spring, and return early in the 
autumn. The provision and mining eq uipment must, 
of oourse, be carried by the mining party, since the 
mine is far from the borders of civilization. The 
party report that the Esqnimaux are a peaceahle 
people, and are very quick to learn the ways of the 
Americans. In many cases they art' employed about 
the mine with very sati"factory results. It has been 
the experience of this party that the  climate in Alaska 
is not so severfl as is generally  supposed. The sum
mers are warm and pleasant. All of the party are en
thusiastic over the immense resources of Alaska, and 
prophesy a bright futu,re fQr the country, 
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THE SOCIETY OF THE NEW YORK HOSPITAL AND ment, are received. The floors are marble o r  tile 

ITS NEW HOUSE OF RELIEF. mosaic for the most part. The hose can be turned 
The Society of the New York Hospital has recently freely on these, so as to wash down the building from 

completed and put in operation an emergency hos- top to bottom. The wooden floors of the wards are of 
pital termed the House of Relief. This building is q uartered pine, made waterproof by paraffine wax and 
situated ou Hudson Street, on the corner of Jay v;:trnillhed. 
Street, in this city, in the heart of the downtown dis· The ventilation problem is dealt with on the forced 
trict. The plot of ground on which it is erected has draught system. Two fans draw air from above the 
streets on three sides, Hudson, Jay and Staple Streets, roof and force it into the different rooms through in · 
in itself a most fortunate circumstance, as affording dependent ducts, whose outlets, placed high above the 
free circulation of air. The building has been set floor, are provided with deflecting shields to direct the 
back from the adjoining building on Hudson Street, air upward, so that no draught can be felt. Each of 
so as to form an alley, thus leaving the fourth side these inlets has a handle, by which the air can be caused 
also free and giving light and air from all quarters. to enter at the outside temperature or can be caused 
The structure, which is fireproof throughout, and to be heated before admission, or hot and cold air can 
which embodies all the last refinements in hospital be mixed to get any desired temperature. In addition 
construction, was designed by the firm of Cady, Berg to the fresh air fans, there are other fans for drawing 
& See, the well known architects of this city. out the air from all parts of the building, discharging 

The old House of Relief, kno wn commonly as the it at a safe distance from the windows or fresh air in
Chambers Street Hospital, occupied an old police lets. 
station which had been assigned to its m,es hy the The above is one of many details of construction 
city. But the work long ago outgrew the restricted which are encountered everywhere in the builrl ing. 
quarters, and the society determined to build and Th us the elevators, laundry machinery, pumps, fans, 
equip a model hospital for emergency cases. Although etc. , are driven by electricity. It must also be noted 
Us correct title is widely published, the new House of that we have described but a small portion of the hos
Reli ef is already receiving the title of the Hudson pital appliances, for within the restricted area of 50 by 
Street Hospital. This new building is a model hos- :)5 feet is a perfect miniature hospital. There is an 
pital and has been selected as the subject of this ar- " isolated room " for suspicious or noisy cases, rooms 
ticle owing to the perfection of the methods and the for the storage of patients' clothes, eight exam ination 
completeness of its equipment. Our illustrations show rooms, diuing and reading rooms for doctors and 
the  work done in d ifferen t departments, for the opera- nurses, besides the kitchen and electric steam 
tions are classified in three divisions. The first i s  for laundry. 
emergency treatment of accident and sunstroke cases ; The Society of the New York Hospital is a corpora
the second covers the dispensing of medicines : and the tion whose operations in the amelioration of the ills of 
tbjrd is devoted to the definite treatment of patients humanity date back to January 3, 1791, when their 
who cannot be sent away to their homes or to other hospital work began. Old New Yorkers remember the 
hospitals .  The emergency work is the great feature buildinl:\" sitnated on the west side of Broadway, oppo
of the house. site Pearl Street. This was opened for patients on the 

The building is shown in Fig. 3 of the cuts. The date given above. It was abandoned in 1869, its  present 
main entrance is on the center of the H udson Street successor being the new b uilding in West 1 5th Street. 
front, and to one side is seen the ambulance gate and I The society in 1821 opened the Bloomingdale Lunatic 
alley. The ambulance enters by this alley and goes Asylum, now transferred to White Plains, N. Y., the 
out on Staple Street, at the real' of the building. The name " Bloomingdale " being retained . 
entrance of an ambulance is shown in Fig. 5. The The sources of income include, as main items, 
gates are held shut by a latch operated from within the payments of patients for board and treatment, 
the building by electricity. When the ambulance $259, 057. 37 for 1893, and rents and ground rents, 
arri ves, the attendant or driver presses an electric $166, 150. 36 for the same year. For special expenses 
bell push which rings a bell wi thin the building. The bonds are issued and loans made. In the statement of 
electric latch is at once released from within, the am· receipts, " Donations, subscriptions, interest, etc. ,"  
bulance enters and the gate is  closed behind it .  amount to but $1 ,  797. 95 for the year, so that the re-

If the case is one requiring instant attention, the freshing spectacle of a great charity run on strictly 
patient is taken to the operating room on the ground business principles is preseuted in perff'ction by the 
floor, which room is shown in  Fig. 8. Here, as th rough society's administration. The salary item for medical 
all departments, antisepsis reigns supreme ; sterilizerll attendance, owing to the self·sacrificing spirit of the 
and steri lized solutions are on hand, and the begin- physicians, is nothing. Were the time devoted to the 
ning of the treatment is made under the best auspices. work by the most eminent physicians and surgeons of 

If the case is one of sunstroke, t.he patient is taken the country computed and accounterl for, the aggre
to the special sunstroke ward on the �ame floor. This gate amount would be enormous. The free bestowal 
is shown in Fig. 7. The apparatus is probably unique. of services by men who receive the highest fees in pri
It includes an electric crane of 600 pounds lifting ca- vate practice is a true charity of the most en lightened 
pacity, for raising the patient bodily. A bath tub on type. Among the profess ional men who are thus con
wheels is used to receive the patient. This contains nected with the work may be mentioned Drs. Thomas 
water (often ice water is used) for the reduction of M. Markoe, L. Duncan Bulkley, Robert F. Weir, Wil
temperature by what may be termed a phase of the liam T. Bull, William H. Draper, James W. McLane, 
I ,  heroic treatment." It often happens that the pa- and Lewis A. Stimson. Mr. George P. Ludlam is the 
tient is illlmersed in the cold bath without even hav- superintendent of the hospital work. 
ing his  clothes removed, as expedition in such cases is  .. . . ' • 
of great i m portance. 'rhe cot is wheeled next to the Irrigati o n  by Eleetrieity. 

tub, to receive the patient as he is l ifted from his It is a well· known fact that in nearly all the arid 
cold immersion . In the cut  the switch for operating land regions artesian wells can be obtained at a depth 
the crane is seen on the wall in the background. of from 300 10 600 feet, the water in these wells rising 

The dispensary, which serves a number of patients of to within fifty feet of the surface. In some localities 
all kinds, some of the lowest classes and some of for- they flow. There are many places where abundance 
eign origin, is show n in Fig. 1. Here medicines are of surface water can be had by digging only a few feet. 
distributed without charge to patients of the house. Especially is this the case neal' streams. 'ro utilize 
These patients are not all inmates of the building. as water power costs m uch less thau s team. 
there is a special " Out· Patient Department, " which A power plant is imperative. The full capacity of a 
this dispensary, to a great extent, supplies with medi- 10 horse power electric motor wiIl yield power equal to 
cines. A visitor going up in the electric elevators will a 10 horse power engine, and, if its capacity be not 
find the surgical room, Fig. 4, on the th ird floor, fitted overworked, will last indefinitely. The same may be 
up in accordance with the most advanced ideas of said of dynamos without regard to size. 
modern surgery. Dr. Lewis A. Stimson, the attending The cost of a 15 hor�e power motor is $500. Foun
surgeon, persona.lly designed the arrangements. Here dations, power house, two 500 horse power dynamos 
amputations and other capital surgical operations are with engines d irectly connected, and everything ready 
conducted, always under most perfect antiseptic con- . for operating, could be constructed for about $36,000. 
ditions. The power house, when run by stealll , should be placed 

On the same tIoor are the reception wards, one of at a railroad switch. To construct for water power 
which is shown in Fig. 2. These wards are primarily might cost as much, but the operating expenses would 
for the treatment of patients whose condition is too be much less. 
critical to warrant removal t.o other hospitals. Hut A 600 foot well can be sunk for $1. 500. It t.akes 27, 
many patients are received, treated, and dismissed well 154 gallons of water to cover an acre one inch deep. A 
or convalescent from these wards. 15  horse power motor will pump 750 gallons per minute, 

An interesting feature of the building is shown in and raise the water fifty feet. Seven hundred and 
Fig. 6, the roof garden. This tells its own story. Far fifty gal lons will cover forty acres one inch deep every 
above the  level of the streets an inclosed space upon twenty-four honrs, or 280 acres every week. One well 
the roof has been fitted up for convalescent pat.ients will furnish water during the irrigation season, from 
or for those to whom sunlight and air are first necessi · May 1 to August 31, to cover 280 acres seventeen inches 
ties. An iron railing surrounds it and a wire netting deep. Thi� is an abundance for almost any crop, and 
extends over the top. When in use awnings will be a great deal more t.han most crops require. The water 
stretched across the top to give shade and exclude could be pumped into a ditch or reservoir. The well 
sunlight as desired. could be sunk where most convenient, as the power 

The building is adapted for hard use, for in it the [ comes to it by wire. 
most critical cases of injuries, requiring instant treat- One thousand horse power will run fifty-six 15 horse 
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power motors, and will allow 15 per cent loss for trans
mission of power from dynamos to motor. The lines 
for transmission, inclnding poles, wires, etc. , wonld 
cost from $8,000 to $10,000. Thus we see that 1. 000 
horse power would furnish an ahundance of wat er for 
fifty-six times 280 acres, or 15, 680 acres, about 24� 
sections, at a cost, not including ditches and reservoirs, 
of about $160 OOO-a very little over $10 per acre. A 
larger amount is often expended in clearing some East
ern lands of timber and stones. 

It takes three pounds of coal per horse power per 
hour, or 72, 000 pounds for twenty-four hours, at a cost 
of from $1 to $2 per ton, accord ing to freight, or $72 
per day for coal. The other power house expenses, 
including oil, can be run for $18. One man, with the 
use of a horse, can look after ten motors, making an 
expense of $10 per day, giving a total operating ex· 
pense of $100 per day, or $12, 300 for 123 days, the en
tire irrigating' season, less than $1 per acre. 

In valleys where the fall of streams is not sufficient ly  
rapid to admit of  taking out ditches, ditches can be 
built, the stream dammed, and the water raised to the 
required height by pumps through means of pipes, 
each pnmp working by motor. It makes little d iffer
ence whether the water be :raised perpendicularly or 
otherwise.-Irrigation Age. 

. I .  � . 
N arragansett Bay Defenses. 

The fortification of Narragansett Bay has long been 
regarded as a most important matter. The great 
number of army and navy equipments it contains 
makes it a very important station, and the measures 
taken to provide for its defense are therefore on very 
ambitious lines. It is reported that the torpedo de
fense of the bay, planned some months ago, is now 
nearly completed and ready for its eq uipment.  The 
torpedo casement, which is the last stage of its rle
velopment, i s  practically finished. On Dutch Island, 
another stronghold, the work is about complete, and 
the torpedo mines in both the main and west entrances 
to the harbor will soon be placed in position. 'I'hese 
are to be connected by wires with the casement on 
shore, and may thus be set off singly or collectivel�-, 
without doing any damage to the casement itself. 
Mortar batteries and modern guns are also being 
built to eq uip the casement. A req uest will be made 
of the next Congress for funds to l'lonstruct a mortar 
battery for Narragansett Bay si milar to the one in 
Boston Harbor. The foundations for such a battery 
may be commenced in the near future. The mortars 
will be of the new breech-loading pattern. The de
fensive measures will be completed as early as possible. 
The mines will of course not be put in position until i t  
is a possibility that there will be actual use  for  them. 

. , . .  _ 
To Obtai n Pure Serum. 

A philanthropic citizen haR recently placed $30, 000 
at the disposal of the Health Department of New 
York City for the purpose of providing an adequate 
supply of pure anti-toxine serum. In view of the 
large death rate from diphtheria in New York at the 
present day this provision is of the greatest impor
tance. The necessary animals and laboratory eq uip .  
ments will be secured immediately, and it is expected 
that the first supply of serum wi l l  be ready by the fi rst 
of the year. The serum is at present very costly, but 
it is  hoped that in time it may be put upon the mar
ket to be sold as cheaply as vaccine virns. 

In a report made recently to the Board of Health 
by Dr. Cyrus Edson, it was stated that several spnri · 
ous concoctions of anti-toxine serum have been placed 
on the American market. And it was urged that the 
grave consequences following such fraud necessitated 
the prompt and vigorous action of the health depart
ment. Acting upon this advice it was resolved that 
measures should be taken to supervise the sale of this 
valuable remedial agent by a scientific and th oroughly 
systematic inspection of all pre parations. The detec
tion of such fraud will lead to the trial and severe 
punishment of the offenders. The preparations occa
sionally  furn ished from German y have specific guar
antees as to their strength and purity by rel iable 
scientists. It is to be hoped that some similar pro
vision may be made to guarantee the use of pure 
serum in America. 

• • • • • 

Tb e Omnivorous Sb ark . 

Secretary L. H. 8hearman, of the New York and 
Pacific Steamship Company, has received a letter from 
M. P. Grace & Co. , of London, describing a curious 
incident. At Terre de Cap Dessaintes. Guadaloupe, 
in the West Indies, a shark was killed recently, and 
when it was cut open there were found in its stomach 
a package of inventories, invoices, and other docu
ments originally placed in the hands of the purser of 
the steamship Capac, of the New York and Pacific line, 
which sailed south ward from this port on her maiden 
voyage on Nov. 10, 1893. 

The papers which were lost on the voyage and found 
in the shark's belly were duplicates and of no particu
lar value ; hence little attention was paid to their dis
appearance. 

© 1894 SCIENTIFIC AMERICAN, INC.



Trial of the L angley 
Aerop l a n e .  

On the afternoon of Decem
ber 8, in a landlocked bay at 
Quantico, Md. , with only fish
ermen for spectators, a trial 
was made of Prof. Langley's 
new aeroplane. For some 
time past preparations have 
been made for this trial in 
a workshop at the rear of 
the Smithsoni an Institution, 
of which Mr. Langl eF is the 
honored secretary . 'Q u a n
tico i s  a vil lage on the west 
side of the Potomac, about 
thirty miles fromWash ington. 

A small workshop has been 
i nstalled on a scow which 
is anch ored i n  the nari'ow 
channel between the m ain
land and an island. To t h e  
roof o f  th is workshop the n e w  
machin e  is  suspen ded. Quan
tico is admirab ly suited for 
experiments, as it is not l i kely 
to be frequented by i nquisi
tive visitors . The shape of 
the new air ship is somewhat 
like t hat of a porpoise. The 
wings incline upward and the 
machine is suspended m uch 
as a kite is held in mid-air, 
only in place of the wind and 
strings are a pair of rapidly 
revolving screws. After ex
peri ments on different forms 
of motive power, Mr. Langley 
has decided that a l ight steam 
engine is preferable to the 
heavy storage batten' .  

The trial was conducted in 
a rain. Th e machinerv was 
started and wh en th e proper 
degree of tension was reach
ed, it was released. The great 
aluminum bird, measuring 
ten feet from tip to ti p of the 
wing8, rose slowly in th e face 
of t he wind and sailed away 
for some distance. It theu 
alighted upon the surface of 
the water, where it floated. 
It was picked up by a row
boat and bmught to the scow. 

Although the experi ment 
was s uccessful, much remains 
to be done to perfect the air 
ship, and to make it  more dir
igi ble.  T h e  aeroplane is sub
ject to s trange ec�entricities 
of Illotion, and these m ust 
be guarded again�t before a 
long flight can be attempted. 
T h e  world is watching with 
i nterest th e experiments now 
bei ng conducted by two 
American inventors, one in 
America, the other in Eng
land. Langl ey and Maxim. 
For four h undred years the 
minds of Illen have been oc
cupied by the problems of 
aerial flight, and there now 
seems a good prospect of their 
pract ical solution before the 
close of the present century. 
especial ly when the experi
ments are conducted by men 
of such high stand ing. The 
time has arrived when the 
perennial jokes regarding 
. .  fl y in g  III a c h i  n e cranks " 
have lost their point. 

. . .  

N ov,,! llI u " i e  Boxes. 

Among the Ohristmas nov
elties of  th e present  season 

I ,I ' 

a number of very curious adaptations of the musie 
box are to be fou m l .  T h e  S wiss m u sical boxes are the 
most elaborate and ingen iou s . They corne in all 
s�apes a.nd sizes. Beer mug�, for in stance, are fitted 
w lt�l a f alse bottom containing a �nusic box, so that 
a German Illay dri n k  h i s  beer to ' the m usic of the 
" Watch on the Rhine, "  and th ere are all sorts of 
Ill u�ical flower pots, cigar temples, workboxes and ar
tificial birds suppl ied with sin;i lar mechanisms. Per
haps the most curious form, however, are the musical 
statues and the model crucifix play ing a Te Deum. 
Many forms of sacred relies !lIay also be bough t w h ich 

play 
.
well

. 
known pieces of sacred music. Th ese t oys 

vary 111 pl'lce from $2 to $250, and sOlli e m ade especially 
to order bring much higher prices. 

J c itu t i f ic �llltticau. 
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THE NEW MANHATTAN LIFE BUILDING 
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THE MANHATTAN LIFE 

BUILDING. 

We publish in this iESUe 
illustrations of the Manhat
tan Life Insurance 00. , an
other of the buildings of ex
traordinary height which are 
gradually transforming the 
appearance of this city.  In its 
construction it represents the 
most ad vanced type of steel 
frame construction, and in 
putting down its foundations 
the pneumatic system with 
steel caissons was applied for 
the first time to the founda
tions of an office building. 

It rises 347 feet above the 
sidewalk, and its foundations 
go down 53 feet below the 
same level, which b r i  n g s 
them 20 feet below tide water 
level, making a total of 400 
feet. This building is proba
bly the highest office build ing 
in the world, and some idea 
of its enormous a I t i t  u d e 
ma.y be obtained by com
paring it with some of the 
well - known types of high 
building construction. The 
Masonic Temple, in Ohicago, is 
302 feet h igh above the curb ; 
Trinity Ohurch spire, in New 
York, for a long time the 
h i  g he s t pinnacle in the 
city, is only 284 feet high ; 
the statue of Liberty, in 
the harbor of New York, 
rises 301}4 feet f r o  m the 

water level ; the dome of 
the Oapitol at Washington is 
288 feet high. It is only by 
such comparisons that the 
height of this building can 
be realized. 

The architects were Messrs. 
Kimball & Thompson, of 
this city. The front, of gran
ite, is of beautiful design, 
which is well brought out in 
our cut. The rear, on New 
Street, is of buff brick, and 
the exposed side walls, of red 
brick, have been painted to 
correspond. Our thanks are 
due to the firm for many 
courtesies extended. 

'1'he foundat ions, w h i  c h 
consist of fifteen masonry 
piers, are carried by the same 
number of steel caissons. The 
latter were sunk to bedrock 
by the pneumatic process. 
One of our cuts illustrates an 
i nteresting phase of the work, 
in which an air blast, caused 
by the outrush of air through 
a pipe connected with the in
terior of the caisson, acted as 
an elevator and forced out 
the material excavated by the 
shovels of the workmen. The 
loose material was shoveled 
into a receiving chamber or 
funnel, and the ordinary 
air pressure in the lock car
ried it up to the surface of the 
ground, where it was free to be 
carried away in the usual way. 

The caissons, after reach
ing the desired level and after 
the r o c  k b e d  h a d  b e e n  
cleaned, were filled with a 
concrete, consisting of 1 part 
of Portl and cement, 2 parts 
of saud,  and 4 parts of broken 
stone. T h e  b I' i c k piers, 
which were built upon the 
caisson as it descended, were 
lai,l in a mortar consisting of 
1 part of cement and 2 parts 
of sand. 

The front of the building, 
made of wli d  granite, is prac
ticall y self-sustaining, while 
most of the rest of the build
ing is carried by the steel 
frame, which incl udes 32 col
umns distributed over the 15 
mason ry piers. The calcula
tion of strength is suell tbat 

every square foot of the floors 
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and of the roof could be loaded with a weight of 175 work, deserve particular mention. There is an Indian TIFIC AMERICAN will recall our descriptions of the 
pounds and the building still be within its factor chief's face j ust within the  entrance which ranks as a Caffall waterproofing process, which has been applied 
of safety. This factor is a very liberal one, being work of art. The design work in mosaic is executed to the Central Park obel isk, and has there proved 
placed at one-third the ultimate strength. by pasting" the pieces of eolored marble face down completely successful in preserving the stone from dis-

In its foundation we find a very extensive use of the upon a piece of paper ou wh ich the design is drawn. integration by the extremes of the A merican climate. 
cantilever system. This  feature is shown in the We illustrate in this issue the Caffall process as 
large cut, where the foundation trusses are seen applied to the Manhattan Life building. The 
carrying the colu m ns. The side wall columns wall surface is first heated and then melted par-
rest upon the outer ends of the cantilevers, affine is applied before it cools. For the flat sur-
whose fulcra are some seven feet back from the faces the workman is provided with a sheet i ron 
side walls of the building. The enormous weight stove, supplied with charcoal. This is held with 
of the bui lding, which, when em pty, excluding its face against the wall, and as the charcoal burns 
foundations, is plaeed at 60, 000, 000 pounds, ne- it heats the portion in front of it to about the 
cessitated the use of enormous cantilevers and temperature of boiling water. The workman has 
trusses, among them beillg twelve 88 ton canti- at hand a pot of melted paraffine wax. This he 
levers and one 39  tClll girder. The lUere story applies by a brush to the heated bricks, con -
of the transport of the great girder through the stantly moving the furnace and working on the 
streets by a team of forty h orses, the truck rol l i ng heated portion. The hot bricks absorb the 
over a specially laid traek to prevent destrudion melted paraffine rapidly and are thereby rendered 
of the pavement, is of interest. The great canti - impervious to moisture, and after the treatment 
levers were transported in 22 ton sections, which no vegetable growth can appear upon them. 
were put together on the ground. In the frame, The interior of the building will be far drier 
5, 800 tOIlS of iron and steel were used, inclnd ing than it would be were the bricks used in their 
about three-quarters of a m illion of rivets and natural state. 
bol ts. In the Manhattan Life building some of the 

III its erection very remarkable results ill rapid brick were buff colored and others were red. The 
construction were attained. In less than five latter had to be painted and the Caffall process 
months the foundations were completed, and was applied to red and buff alike, for it has 
three months sutIieec1 fOl' t h e  steel frame to reach been found to be an adlllirable preliminary for 
the roof level. The exact figure s of its weight painting operations, as brick thus treated absorb 
give an interest ing relation behyeen the weight paint far less greedily than do the natural brick, 
of a building and that of its fioor loads. If and as the paraffine excludes the possi bility of 
every floor were fully loaded, 5, 000. 000 pounds, EXPELLING EXCAVATED MATERIAL FROM A CAISSON alkaline llIatter from the cement exuding from 
or 8>:3 per '3ent of t h e  original weight of tbe  B Y  THE AIR BLAST. the pores of the brick, the oils of the paint are 
building, would be added to it .  In other words, prevented from saponifieation. The mechanical 
it represents one of those structures which i f  st rong These are then set in the cement  on the floor, paper action of such salts is also prevented. 
enough to carry itself can carry al l the l iving load side upward, and are finally polished, the paper being Paraffine is, of al l chemical substances, one of the 
that can be plaeed within or upon it. washed off. We have not space to even summarize most difficult to decom pose, except by very high heat. 

The columI,s were made in lengths covering three the other items of the interior work. I It is one of the most water repellent substances known, 
stories and avel'2lged about fifteen tons in weight. The One  of the most interesting and important opera- so that brick or stone, whose pores are filled with it, is 
stearn derricks lese(l for rais ing the frame pieces were tions in the construction of the Manhattan Life build- in the best possible condition to resist moisture per
so powerful that when a truck load of the smaller parts ing is the waterproofing of the brickwork, as executed manently. It has been found that years of exposure 
reached the bui lding, a chain sling was put around the by the Stone and Briek 'Vaterproofing Compan y, 132 have no effect upon the preparation. While the stove
entire truck load and the whole was hoisted at once. , Nassau Street, New York. The readers of the SCIRN- ful of burning charcoal is very h ot, the walls treated 
A gratifying feature of the work are but sl ightly heated t hereby. 
was that it was done without  the A tem perature of but 200 degrees 
loss of a single  l i fe. is req uired for the process, and any 

One of our euts shows the wind such temperature will not affect the 
braeing in  the d ome. The dOIlle is most fragile stone. Very exhanst ive 
made on a steel frame whose raft- tests have been rtpplied by scientists 
ers are b raced by sh ort diagonal to determine whether any injury 
tension rods with a t urn-b uekle in can be done to building stone by 
the center of each rod, so that the its application, and it has been 
whole can be set up [as tight as de- found that no inj ury was done, and 
sired. the  idea that high heat in this pro-

The main steel frame stops a l it- cess was applied to the stone has 
tie 8h0rt of the ex treme top; above been fou nd to be fictitious. In 
it the ligllt eopper and steel struc- plaees about a bu ilding where the 
ture rises to the apparent foot of large, flat-Lt('e sto\'e cannot reach, 
the flagstaff. This staff takes all the blast lam p or blow-pipe is 
its  support from the steel frame, used, and in the cut one of the 
and is quite disconnpeted from the workmen is shown using this in-
light work immediately surround- strurnent. The cut  also shows the 
ing it. A finia l  aet ing as a rain constrnction of the stove with open 
shield encircles the �taff at its base, front and snspended from a pul l ey 
forming, apparently, a portion of with a counterpoise. A little shelf 
the cupola. or ash pan is secured below the 

As the great height of the build- perforated bottom of the stove to 
ing exposes a large surface above catch any ashes. There is a handle 
its neighbors, it is subjected to a by which the stove is moved about 
considerable wi n d  pressure, and froIll place to place. The melted 
this has been most careful ly  in- paraffine is applied to the portion 
vestigated. Within its factor of of the bricks j ust heated. The first 
safety the dome is  calculated to application of the paraffine darkens 
bear a wind pressure of 50 pounds the color of some stones. For such 
per square foot and the rest of the cases a process is  subsequently ap-
building one of 30 pounds per square plied which restores perfectly the 
foot, the latter pres�ure being original color. 
enough to blow a rai lroad car off the  
track. Here again the factor of  
safety is so  large that it is utterly 
impossible for possible wind pres
sures to have any effect on it what
ever. 

The tower at its base rests upon 
the roof, which by concrete filling 
on corrugated steel flooring trans
mits wind strains  through the en
tir� structure and outer framework 
to the foundation. Double angle 
iron knee braces are used at the 
connection of �ol lllllns and girders 
to insure stiffness. Even the turn
ing moment of the building has 
been eale ll lated, and it has been 
found that its �tability considered 
as a rigid structure is seven times 
greater than the highest overturn
ing stress whieh the wi:;:.d could 
hri llg to bear upon it-

The interior work is of  the finest 
description. 'l'he mosaie floors, l'1ll
bodying some very complicaied 

WA'.rERPlWOFIBG THE WALLS OF THE MANHATTAN L1FE BUILDING 
BY THE CAFFALL PROCESS. 

• • •  
A VALUABLE geological map of 

Alabama has been publ ished by 
the  Geological Survey of the State. 
The map is large, the details are 
clearly drawn, and the whole wi l l  
be found very satisfactory. '1'lle 
various geological formations are 
indicated by different colors, and 
can be traced with great accuracy. 
The map is based upon recent  sur
veys, and free use has been made of 
the Atlas of the United States Geo-
logical Survey. A valuable fea
ture is the la.rge chart accompany
ing the map. This gives much 
valuable information concerning 
the fossil s of the State, tbe thick
ness, area, and distribution of the 
soils, the.llseful mineral prod ucts, 
the character of timber growth, and 
other similar in formation, together 
with the names of the reports in 
which It morE' detailed account of 
these features may be found. 
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The S O I'gh ulll I n d u s t r y .  

The season for manufacturing sorghum sirup and 
sugar i s  over, and although exact resu lts of the cam
paign cannot be stated until the products have been 
e ntirely disposed of, yet it is possible now to consider 
t h e  present state of the sorghum industry. 

�orghum manu facture consists in making sirnp and 
also sugar. It is a common error to measure the sorg
h urn industry simply by its yield of sugar. The valu e  
of the sorghum siru p prod uct o f  the country is  great
er than the value of the sorghum sugar. In small 
factories sirup only i s  prod uced, and in large factories 
sirup, sugar and molasses are produced. The sorg
h um crop is of s ufficient importance in twenty-four 
States to b e  reported month ly by the government 
statistician, along with s ugar cane, rice, wheat, corn, 
and other leadi ng crops of t h e  country. 

T h e  season for sorg um manufacture usually begins 
in August. At t h at season sugar cane sirup is not 
fou n d  in market. Th ere is, then, a general demand 
for " new crop sir u p . "  At the beginni ng of the season 
the sirup factories find a h ome market for their pro
d uct, and the sugar factories use qnanti ties of cane 
which is not full y ripe in the manufacture of sirup. 

The beet su�;ar factories and the sorg hum sugar 
factories h ave a considerable advantage in 
t h e  fact that there is  usually an acti ve de· 
mand for sugar i n  the months of August and 
September for use i n  preserving fruits. As 
a rule sugar brings a higher price in those 
months t h an it brings in the months in 
which Louisiana sugar is marketed. And 
sorghum has an ad vantage over beet m anu
faeture in the fact that it is possible to make 

J c itut i f ic �tUtrinu •• 
the bounty o n  sugar, a n d  the l o w  prices of sugar affect 
the sorghum ind ustry, as they also affect the sugar 
cane and beet man ufacture, b ut never before in the 
history of the sorghum industry have so many plans 
been evolved at this early time in the season for im
proving and enlarging future work in sorgh um manu
factu re. T h ose who are most concerned in the indus· 
try, al \d who know its needs best, confidently believe 
that if the sorghum indUE-try can have the protection 
it should have for a limited time, to enable it to de· 
velop i mprovements already in sight, it can develop a 
magnificent industry without conti n ued bounty or 
duty on sugar. -Louisiana Planter. 

[LE JOURNAL DES DEBATS ; PUBLIC OPINION.] 

The B rai n .  

The nervous system h i nclosed in a bony case com
posed of the bones of the head and the vertebral; the 
encephalos is contained in the cranial cavity, the spi nal 
marrow in the spinal canal. The marro w and the brain 
do not completely fill these eavitieH, and the  interstices 
are filled with a liqui d,  which prevents shocks and 
compressions. From the m arro w  and the brain t h e  
sensitive a n d  motor nerves start, which carry sensations 
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graphic plates in their box. The idea of an object is 
thus always the recollection of an obj ect. 

The association of ideas often causes an association 
of movements, called automatic. A little girl, for in
stance, learns to knit. At first she is very awkward, 
but gradually she progresses and the work almost does 
itself, until finally she walks, talks, and learns her les
sons while k nitting. The different automatic centers 
occupy localized regions in the brain. The most cele
brated is the center of language, localized about 1825 
by Bouillaud in the front lobe of the brai n. Wh en 
any inj ury Whatever-rupture of a blood vessel, soft
ening of the brain tissu e, etc. -attacks this lobe, the 
faculty of language disappears and the patient is 
stricken with aphasia. There are several aspects of 
this disease. Sometimes the patient cannot speak, but 
is able to ex press his thought in writin g :  this is aphasia 
of artic ulation ; others are able to speak, but can not 
even write their own names : this is graph ic aphasia; 
oth ers, though not at all deaf, have no idea th at th e  
name they hear pronounced is th eir o w n  name, 
although they may be able to speak it, read it, or write 
it : this is auditive apb asia; others, finally. without 
being blind, have lost the faculty of readi n g, although 
they can Htill write : this is visual aphasia. Right-

I 

handed aphasics, unable to speak, have suf
fered some inj ury of the third left frontal cir
cum \'olution, and left-handed ones of t h e  
correspond ing right one. Th ose w h o  can
not w rite h ave SOlIle inj ury to the second 
fron tal circum volution. Those who have 
lost tilE' facult y  of h earin g  h ave a wound in 
the fi rst Idt frontal circumvolutioll , and 
those who cannot see writing one of the 
second parieta] left eircumvolution. C h ar
cot has said, and 1\1. Bri ssaud repeats : " In 
studying eerebral affections the nature of 
the inj ury is alm ost a matter of indifference ; 
t h e  localization is everything. " One m ay 
hecom e  aphasic in consequence of an attack 
of apoplexy, a blow or sh ock which causes 
an abscess of the brain, or a cancer which 
presses on that organ. It can even be pro
duced by t uberculosis. Alas ! that the brain 
should be so delicate an organ. 

. . .  � .  

Sprain ed A n kles. 

From time to time one h ears of different 
means of caring for sprained ankles, turned 
ankle�, twisted wrists, etc. , but t he way now 
iu vogue, says the Eclectic Medical Journal, 
seem s to give better results than any in the 
past. 

It is generally within an hour after the 
accident that yon are called in to see the 
case. The patient is suffering very severely, 
and wanting very much to know if " any
thing is broken. "  After examin i ng for frac
ture, order the part to be bathed in ex
tremely hot water, every hour or two, for a. 
period of fifteen min utes at a time. H ave 
the water j ust as h ot as the patient can 
bear it, and apply with a sponge or cloth, 
rather than allo w the ankle to lie i n  the 
water. Then dry and let the part rest 
quie tiy, wrapped in flann els, when an appli
cation of hamamelis or veratrum and hama
m elis may be m ade. 

a fine sorghum sirup during the months 
when t h e  market is bare of sirup, or w h en
e ve r  sirup pays better than s u gar. S u gar 
refiners utilize '1 part of the resid ues of sugar 
refi n i n g  b y  converti n g  them into sirup, and 
it is said that there is sometimes more profit 
in the sirup made from the residues than i n  
the refined sugar, for the reason that siru p 
sometimes brings a relati vely higher price 
than sugar. It seems probable that, for a 
time, the production of fine u Ilcrystallizable 
sirup will form a considerable part of t h e  
output o f  sorghum sugar factories, and that 
only the best cane, which alone is profitable 
for sugar m a n u facture, will be worked for 
sugar, a n d  t h at u nripe canes at t h e  begin
ning of t h e  season , in ferior cane duri ng the 
season, and frosted cane at the end of the 
season, will be worked for fine sirup, as the 
i nferior residues of sugar refining are worked 
for fine sirup. So far the sorghum sugar fac
tories have worked mainly for raw sugar, 
and i ncidental l y  for crude sirup. The re
sult has been a small yield of sugar per ton 
of cane worked for sugar, a l a t'ge yield of 
molasses which incl udes a considerable 
amount of sugar which cannot be extracted 
p rofitably, and inferior sirup which requires 
t h e  manipulations of the " mixers " to fit i t  
for use. I t  is n o t  difficult to m ake a fine, 
unerystallizabJe siru p from sorg h u m ,  which 
is su perior for many p urposes, if not for all,  
to t h e  com mon mixed sirup�. Considerin g 
the immense sale of mixed sirups, there 
seems to be room for a sirnp which can be 
prod uced at a low cost and w hich is superior 
to the m ixed s irups. There seeIlls to be little 
profit in prod udng an inferior q uality of 
sirnp w h i c h  is wanted only b y  mixers, as 
t h e re is l i t t l e  profit in  prod lld n g  articles 
of low grad e in any linc. T h e  'sorgh ulIl 
sugar factories h ave prod u ced a larger ' 

C::" . 

Before retiring apply a flannel bandage 
tightly around the s wollen part, only 
being careful that the circulation is not 
cut off. �, j , : .\' ",-

It is surprising h ow the hot applieations 
relieve the pain a nd produce absorption, MANHAT TAN LIFE BUILDING- CONSTRUCTION OF THE DOME AND CUPOLA, 

q llantity of sirup t h is season than usual,  and until 
the pr()ce,�es of sorghuIll s ngar manufacture are im
proved so as to produce more sugar a n d  l e s s  molasses, 
it, see m s  better that only high test canes should be 
worked for sugar and that inferior canes should be 
worked for si rup. At present it is m uch easier to im
prove the manufac t ure of siru p than it is to immed iately 
improve the extraction of sugar from molasses. T h e  
latter is  a proble m which l o n g  troubled sugar cane 
and beet sugar manufacturers, and it requires time for 
the sorg h u m  industry t o  work out t hat problom, as it 
required time i n  the s ugar cane and the sugar beet 
industries. 'Vhile an increase in sugar yield is and 
Iluoul d be the main obj ect of  the sorghum sugar fac
tories, yet wh ile accom plishi n g  that object it seems 
neceBsary to utilize the cane in the best possible way 
with regard to immediate financial resul ts. 

T h e  working of the sorgh um sugar factories this 
season presC'nted a stri king contrast with the working 
of t h e  earlier sorghum factori es. The b usiness man
agement was better, the maeh inery worked smoothly, 
t h e  processes of manufacture were performed more 
efficien tly, expenses were less. The season's work 
showed the value of experience and of trained help, 
both of which were sadly needed in the earlier days of 
sorghum sugar manufacture. 

The general depression of business, the removal of 

and how the bandage, by pressure, prevents 
to the two central organs and take back the move· I swelling and inflam mation. 
ments. A sensation brought t o  t h e  brain b y  a sensitive • • •  , • 
nerve generall y provokes a motion, a contraction. In 
such cases the brain is  a cen ter, i n  w h ich the i m pres- De reliets at Sea, 

sion is transformed into action. But very often the The Admiralty and Board of Trade Committee, of 
impression is not followed by any action ; the nervous England, h ave recently published a curious report on 
system then becomes a central storehouse for im pres- the s u bject of the destruction of dereli ct vessels. The 
sions. M. Brissau d  very aptly com pares the brain to committee recomm e n d  the better reporting of d erelict 
a photographic plate wh ich retai n s  the i m age and onl y vessels, as to their charaeter and l ocation and th e pub· 
yields it u n d er the i n fl uence of a developing body. The lication periodicall y of such report. But, on the other 
brain, particularl y i n  infancy, stores u p  num erous sen - h and, th ey do not d eem it n ecessary to destroy aban· 
sations,  whieh later cause actions. The cerebral center doned vessels or to h old international conferences to 
retains t h ese i m ages, that is, th ese lasting remem. discuss the subject. The report further states t h at t h e  
brances o f  out ward excitements. The gray s ubstance danger of collision with derelicts is probably much ex
w h ich forms t h e  o u tside coverin g of the brain is a sen- aggerated, and that to pu blish the i n formation con
sitive plate on which i mages of the on ter world are im- cerning derelicts given i n  t h e  charts issued b y  t h e  
pressed. T h e  nerves conduct the electric, heat, ligh t, Uni ted States would be likely to m islead and needlessly 
and sound waves to this cerebral covering, where they alarr.n E nglish mariners. This ca�ts a very unj ust re
are impressed as on the cylinder of a phonograph . The flectlOn upon the val ue of the Umt.ed �tates charts. If 
im pression i �  more or less exact, according to the th.e d e

,
r
,
ehcts are .a lllenace t? navlgatlOn, 

.
as the com

nature of the cerflbral instrument; it is  more or less I llllttee s �eport vlrt�ally admIts, they certamly deserve 
profoun d ,  according to the breadth or th e  number of more serIOUS attentIOn. 
vibrations of the waves. The im pression thus formed .. I .  I • 
becomes a recollection ;  it tends to become effaced with THE National Car and Locomotive Builder has 
age; it submits to alterations, according to modifica- reaeh ed its 25th year of publication .  It is one o f  the 
tions of the i mpressed surface. Th ese i m ages may re- most interesting, practical, and useful journals in the 
main unused in the brain for a long time, as the photo- world. 

© 1894 SCIENTIFIC AMERICAN, INC.



DECEMBER 2 2 ,  1 894. J 
Value of Phot ograp h y  i ll Seientifie Researeh. 

An interesting account of t h e  services of the camera 
in scientific reRearch h as been prepared recently by a 
member of the Royal Ph otographic Society of Great 
Britain. It is generally admitted that the camera in 
recording scientific observations often serves to verify 
results with a t h orough ness which no other test can. 
T h e  Engl i s h  writer goes so far as to say that photogra
phy. in association with the telescope and spectroscope, 
has pl aced modern astronomy on an entirely new basis. 
The meteorologist by the aid of t h e  camera has been 
able to stud y t h e  form and n ature of clou d s, and the 
s h ape and character of the lightning flash. It h as en· 
abled zoologists to t race the real c h aracter of animal mo
tion, and it is the only accurate means of reproducing 
the forms of organislIls  too small for the eye to see. The 
physicist has, th erefore, been able to investigate ph eno
mena i n  which ch anges occ u r  too rapidly for the eye 
to detect. It i s  further clai med that whenever the ob
server of natural ph eno m e n a  finds it necessary to make 
an accurate record of his observations, the camera is 
indispensable. Photograph y  is also extensively em
ployed in anth ropology, geology, geography and ar
chreology. 

------------�.�,�.�, � . .------------
A N e ,v H ll r ri(',ane Signal. 

The 'Yeathel' Bureau at 'Yash ington has caused t h e  
adoption of a new wind s ignal to be known as t h e  
. .  h urricane �ignal , "  to be used after January 1 ,  1895, 
as occasion demands. The signal consists of two red 
flags with black centers displ?cyed one above th e 
other. It will be used to announce t h e  expected ap
proach of tropical h urricaues and the dangerous 
storms which move not i n freq uently across the lakes 
and the North Atlan tic coast. These flags will be of 
the same size and pattern as the one now u sed for the 
storm signal, except that the pennants will be omitted. 
There will be n o  dis tincti ve night h urricane signal 
provided, but if the new signal be displayed d uring 
the day and is not changed before dark, the usual 
night storm signal will be displayed in its  place: 
T h e  d irection of the storm signal will of course depend 
as usual upon the message accom pan y ing the order to 
use it. 

A CHINESE MODE OF PUNISHMENT. 

In China t h ey employ many modes of im prisonment 
and of punishment, t h e  variety and mag nitude of crimes 
being remarkable. Of these latter, perhaps, the most 
vulgar and COlIl mon is infanticid e. In Canton alone, 
it is said by those w h o  are in position to know, thou
sands of infant s  are destroyed annuall y by their moth
ers. Our engraving, w h i ch is from a photograph,  sh ows 
the form of punishment of three women for commi ttal 
of this  crime. Th e y  are yoked togeth er between two 
board s made with openi n gs J U Rt large enough to ad
mit the neck. This apparat us is called the canja, and 
is  the cause of un speakable torment to the poor 
wretches who are doomed to its embrace. 

J t itntifit �mtritan. 
A N  ELECTRIC BURGLAR ALARM FOR SAFES. 

According to the improved provision for the protec
tion of a safe, represented in t h e  accompanying illus
tration, the safe is inclosed by a metallic envelope or 
casi ng', which does not touch the safe and is insulated 
from it, the en velope having a door opposite the safe 
door. For this invention a patent h as been issued 
to Messrs. Jam es W. Gilstrap, of Spurgeon. Mo. , and 
William D. G ilstrap, of Racine, Mo. The envelope or 

THE GILSTRAP BURGLAR ALARM FOR SAFES. 

casi ng rests on s prings mounted on insulating blocks 
on t h e top of t h e  safe, and depen d ing from t h e  en vel
ope are top contact blocks, w hich strike the safe and 
close an electric circuit  through an alarm w h en the 
sprin gs are compressed. There is also an outer envel
ope w h ich does not t ouch the i n ner one, but is  in elec
trical circ u i t  with t h e  safe, this en velope resting on 
the floor, an d also h aving a door opposite the safe 
door. A sprin g  near this d oor acts as a eircuit breaker 

395 
The Arboretum. 

Loudon, I believe, coined the word arboretum, 
abo u t  1833 or 1834, but classified collections ofitrees and 
s hrubs h ad been formed after t he systems of Jussieu 
and De Candolle ten years or more before that d ate. 
Probably t h e  collection of the Royal Horticultural 
Society. at C his wick, n ear London. attracted t h e  
greatest attention because o f  t h e  accessions o f  rare 
an d new species. 

No arboretum t h at I h ave visited, or seen described. 
h as been eminent for beauty of grouping, or for gi ving
more than a fragm entary idea of th e vegetable king
dom. 

Th e systems of botany have been partl y responsible 
for th is, but the i llli tative faculty of t h e  designers even 
more so, and the result has been in many cases a 
rea lly t i resome l ineal repetition of closely alli e d  form:;:. 

'i'o·day, however, t h e  aboretum may be mad e  beau
tiful, for not only has the botanical cla�si fication been 
very greatly im proved, but we are ad vanced so far 
along the speculative and exper i m en tal sta ges that 
the best and most suitable typical forms may be 
selected for th e h armon i o u s  grouping of the varied 
cohorts of \'egetable l ife adapted to a g'iven climate. 

It has been stated recently in th e 'fri bune th at 
•. 5, 000 k i n d s  of trees" would be included l it  the arbore
t u m  form ing in North C a r�Jl i lla.  Th is is u n d oubtedly 
an error, but if  it were po�sible. it  would be very unad
visable to multiply mere varieties to t h at extent . 

T h e  whole flora of New Jersey contains less than 
2, 000 species (exelusive of Ill osses, fungi, ptc. ),  and it 

can not be antici pated that any h ardy eollection of 
plants in a given spot in this country will exceed about 
4, 000 species and d i stinct varieties. T hese, if purchased 
in single plants, would average less than fifty cents 
each. 

School gardens gi ving a good illustration of all th e 
h ardy orders could get along w ith a hout 1, 500 plants, 
and for p u rposes of comprehen sion, such collections 
would be better t han the larger ones, w hich are im
possible to be retained in  the mind. 

Trenton, N. J. JAl\1ES MACPHERSON. 

when the d oor is opened, and i n  ease eit.h er en velope is • ' . '  • 

raised, it strikes either t h e  safe or the oth er envelope, Eating Ice. 

closing the circuit and sounding an alarm , a battery be- The following thermod ynamical problem is stated 
neath the safe or oth er convenient place being con- and solved by th e Engineer : " A  boy eats two ounces 
nected by one pole with the safe an d the outer envelope I of ice. Let u s  see what is the approxim ately ther
w h ile its other pole l'onnects w i th the bell. A closed cir- 1l10dynamic equivalent of the work he has made his 
c ui t  battery is also connected with contact lugs in interior do, assuming he takes five min utes to eat it. 
the floor, which con nect with the outer en velope, a I n  m elting' th ., ice he will  require eighteen units to reo 
wire leading from the other pole of the battery to a duce i t  to water. To raise it in temperature to that of 
circ uit closer composed of an el ectro-m agnet and a his inside he will require seven more u n its, or a total 
hinged armatu re, n ormally restin g  on the magnet, but of twenty-five British thermal units. Taking th e  
raised b y  a spring when th e circuit i s  broken. 'Y h en mechanical eq uivalent a s  777 foot pounds, this w il l  be 
t h e  circuit t h rough this battery is  broken, the drop eq ual to 19, 425 foot pounds. If  the boy weigh s 100 
falls, as indicated in dotted lines, and s t rikes upon the pounds, he w ill h ave called upon h i s  stomach to do as 
free ends of wireI' formin g branch es of t h e  open eircui t m uch heat work as would, with a mach i n e  having unit 
wireI', thus closin g  a circuit through the bell and efficienf'Y, rai se h i m  194 feet h i gh ,  or a rate of h eat ex-
sounding an alarm. tral'tion equal to nearly an eighth of a. horse power. "  

A ClfINESE MODE OF PUNISHMENT. 
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RECENTLY PATENTED INVENTIONS. 

E ngineering. 

THROTTLE AND SLIDE VALVE.-John 
P. Devoissaud, Sherman, Texas. This inventor has de
vised a novel throttle valve in plate form, sliding be
tween the main valve seat of a steam engine and a cylin
der head closing the front ends of twin cylinders. It is 
actuated by a governor device operated by the main 
shaft, thus controlling the steam supply. Operating in 
combination with this valve is a peculiarly constructed 
main slide valve, affording a complete and superior valve 
mechanism for a qRick speed steam engine. 

spindle holds it in an innermost position and with the 
pin in engagement with one of the grooves. 

WRENCH.-James Fatkin, Aspen, Col. 
This is an improved pipe wrench, with but few parts, 
quickly assembled or separated, and any one part re
placed when injured. In (a!slideway on the inner face of 
the shank of the fixed jaw is fitted a sliding and slotted 
block whose upper end comprises the movable jaw, piv
oted by a pivot uut in the slot, while an adjusting screw 
loosely carried by the block has threaded connection 
with the pivot nut, the adjustment of one jaw to the 
other being thus effected with a rocking action of the 
movable jaw, one motion not interfering in the least 
with the other. 

WATER POWER.-Will iam E. Vernon, 
San Angelo, Texas. Adjoining a dam in a stream is a 
power house, according to this invention, in which are 
inlet openings of the height of the dam, and controlled by 
gates nnder the manipulation of the operator on the roof 
of the power house. In this house is a raceway leading 
downward to an undershot wheel adapted to operate 
pumps in separate boxes at the sides of the lower part of 
the power house. An apron in the bottom of the race
way gnides the water upon the wheel. 

M i scellaneous.  

FEED WATER HEATER AND CIRCULA
TOR. - Edward ,Tones, New York City. According to 
this improvement a feed pipe extends through the fire 
box, in the bottom portion of which are circulating pipes 
in communication)vith the water legs, while side tubes ex
tend npward from the circulating tubes and connect with 
upper tubes and the feed pipe. The improvement is 
adapted for a stationary or locomotive engine, the 
amount of water forced into the boiler is thoroughly 
under con.trol, and when the pressure in the tubes be
comes too great it may be conveniently relieved, while 
if the water in the boiler reaches too high a level, the sup
ply is automatically rednced. In case of leakage in the 
fire box tubes, they may be closed from the exterior and 
the tanks readily reached for repair. 

OXYGEN GENERATOR AND HOLDER. 
George R. Prowse. Montreal, Canada. This is an im
provement upon a formerly patented mvention of the 

S same inventor, providing an automatic device for moving 
Electrical. 

• the generatmg burner by a step-hy-step movement, bring· 
Doe, Brooklyn, ::<!. Y. 'rhis invention relates to lead ing the flame on one after another of the pockets of the 
plate storage batteries, providing therefor a positive con- retort, the movement being controlled by the descent of 
tact and separation of the plates, while the acid vapors the top of the gasometer. A slide on a ratchet bar at one 
are prevented from affecting the contacting surfaces. The side of the gasometer casing carries a burner under the 
improvement consists of a contacting disk surrounded oxygen generating retort, a plate having a series of hooks 
by an elastic ring for hermetically sealing the joint be- attached to the top of the gasomcter engaging a spring
tween the face of the disk and tbe lead plate, so that the pressed bolt carried by the slide, while an adjustable 
joint is covered and hermetically sealed by the elastic spring-actuated arm moves the burner forward as it is 
ring or compressed composition, whatever contacting released. 

BATTERY CONNECTIO::<!. ":'" Walter 

surface may be employed. 
COTTON PICKING l\IACHINE. - George 

C. Phillips, Manchac, La. Arranged in connection with a 
wheeled frame or truck, according to this invention, are 
toothed rotating rollers or cylinders, to travel on both 
sides of a row of cotton plants and extract the cotton 
from the bolls. These toothed rollers are mounted in a 

BILGE WATER ALARM.-Colcord Up
ton, Salem, Mass. This inventor has devised a float
operated cirCUIt closer for marine vessels, to give an 
alarm when the water rises above a certain limit, insur
ing a more effident contact on the rise of the water than 
has heretofore been effected. The case has terminals swinging frame in rear of the truck, and are enabled to 
for the line wires, and vertically through the case extends move latefally as required, that the picking rollers may 
a guide rod on which is a float, there being on the float work in contact with the cotton plants, the cotton being 
a vertical spiral spring supporting yieldingly a contact removed from the teeth by a brush and deposited in a 
plate. snitable receptacle. 

BURGLAR ALARM. - John H . Lowe, OIL WELL PUlVIP.-Adam Rosenkran z, �eosho, �o. This alarm is p
.
arti

.
cu!arly ada�ted for use Allegheny, Pa. This improvement is designed to pre. 

m connectIOn with " safe: whICh IS melosed m a movable vent grit or other impnrities from passing between the 
?ase p�ovided with electrical cont:'cts, the electric c�rcuit I plunger and the parts in which it works, thus redncing 
meludmg an alar?, and a con�ectlOn "'

.
Ith an ele

.
ctrlCally the wear to a minimum. The plunger reciprocates in a 

operated mechallls� for �penmg a flm.
d-contallllllg.

ca.e, packing cylinder at one end of the pnmp barrel, there be
whereby. th

e roo?, m which �he sa�e IS IDeated Will be ing outwardly projecting stuffing boxas at each end of 
filled With noxIOus vapors, m which a person cannot the packing cylinder, while a spring is arranged in the 
live cylinder between the packings to press them into con

Mini ng, Etc. 

FILTER BARREL. - Norris H. Cone, 
Leadville, Col. This is a machine for use in mining ope
rations, for treating any pulp composed of liquids and 
solids. It is composed of a revoluble cylinder in which 
are a series of independent removable sections, each com
prising a filter bed, a grating on the cloth, with devices 
attached to the cylinder between adjacent filter sections 
to hold the latter in place on the inner surface of the cyl
inder. The heads of the cylinder have channeled heads 
and ports which open into recessed t rnnnions. The in
terior parts of the machine are plated with silver and 
lead, or other suitable plating, for protection against 
chiorine and sulphuric acid. 

Rail way Appliance ... 

CAR COUPLING. -Ludwig Grunwald, 
Norwalk, Ohio. The drawhead of this coupling is verti
cally slotted near the front end, a dranght lug on top 
being curved rearwardly in front of the slot, in which is 
adapted to rock a curved draw bar having its upper end 
forked to em brace the draught lug, while a draught link 
is pivoted on these forked limbs and means are provided 
to rock the drawbar from the front of the drawhead. The 
device is of simple construction and the coupling is auto
matically made, the uncoupling being readily effected 
from the side of the car. 

SWITCH.- Charles H. Eimke, Brook-
Iyn, N. Y. This improvement is more especially adapted 
for use on street railways, especially those employing 
cable or electric cars. The mechanism is simple, and in· 
clndes contact pins to be struck by a moving car to throw 
the switch pomt to either side, these pins being normally 
below the roadbed, but being automatically raised by 
the passage of a car over the rails. The car is provided 
with a mechauism adapted to strike the pins and throw 
the switch. 

TRAIN TIME INDICATOR. -William 1\1. 
Six, Westfield, Ind. This is a register for stations by 
which trains can be bulletined by the operator without 
leaving his seat. rrhe register is contained in a suitable 
casing, from which operating cords lead to a keyboard. in 
the operator's room, and in the casing. mounted on top 
and bottom spring rollers, are indicating bands or can
vas, on which are marked H due time," etc. , of trains, 
�hese bands being moved by the keyboard connection to 
bring the proper announcements in front of sight open
ings in the opaque glass door of the register case. 

lll echanical. 

tact with the pluni(er. 

ROTARY BOLT.-Thomas Stevens, Vi go, 
Ohio. This bolt is monnted to revolve on a feed cylin
der at one end and a tailings discharge cylinder at the 
other end, spiders revolving with the bolt and having 
their spokes connected by longitudinal bars, and an ele
vator bucket and pitch board being secured to each bar. 
Both heads are made solid and absolutely tight, doing 
away wlth H speck boxes" and securing the entire use of 
the cloth in bolting, the feed and discharge being cen
tral, and the bolt being designed to produce flonr of a 
very high grade. 

PURIFIER AND AERATOR. -James and 
Thomas F. Newby, Harrisburg, Pa. This is an improved 
apparatus for separating dust, fluff, etc., from middlings 
and, break stock and for aerating flour and flour stock. 
It takes air frolll outside the building, strains it through 
a cloth, and, by means of a fan, passes it through purify
ing cells to the lower portion of a main case where the 
stock is delivered, and thrown off ill a sort of spray 
through which the pure air passes, every particle of the 
stock being thus thoroughly dried, cooled, and freed from 
dust, can"ing it to boit more freely in the mill, and mak
ing the flour pack better, keep better, and absorb more 
water in baking. The apparatus acts on a continnous 
stream ol' stock passed through it. 

BREAKDOWN GUN.-Milan S. Barker, 
Eugene, Oregon. In breech-loading guns having the 
barrel hinged on the stock this inventor has devised a 
simple construction whereby the hammer is antomati
cally cocked on openmg the barrel for removing the 
shell. An accidental discharge of the gun is not liable to 
take place, for when the hammer is set the triggers and 
sears are automatically locked in place until it is desired 
to fire the gun, when a safety button is pressed forward, 
unlocking a bar over the sears. 

D I V IN G  A p P A R A T U S. - Joh n D. 
Cooper, Cheboygan, Mich. This inventor has devised a 
small house, to contain one or several operatives, and 
adapted to be snnk near a vesgel's hull, or wherever 
desired. It may have boring or other tools, with suitahle 
dri ving mechanism, readily operated, the tool being so 
carried that it may be changed without going to the sur
face, while it may be directed laterally or vertically. This 
diving car or house is adjustably supported in position, 
may be moved about, has means of commnnication with 
those above the surface, and means for illuminating the 
space ontside the frame in which the work is to be per· 
formed. 

RADIATOR TRUCK.-Thomas B. Mason, 

improvement the operator may set and release the shntter 
withont stepping in front of the camem. It comprises a 
spring-actuated drum mechanism operated by a clutch 
mechanism, the drum mechanism being locked when 
nnder tension, and a flnid-operated piston rotating the 
drnm against the spring, the locking mechanism being 
released in the return movement, permitting the drum 
mechanism to be actuated by its spring. 

ATTACHMENT FOR MUSICAL INSTRU
MENTs.-Lincoln Utt, Lexington, Mo. This is an im
provement for harps, zithers and similar instrnments to 
permit a player to play in any desired key and execute 
any one of the chords to produce all tones and modula
tions called for by the music. The attachment comprises 
a frame with vertically sliding and spring.pressed bars, 
horizontally yielding bars, dampening blocks, etc., the 
operator pressing the respective bars, according to the 
music to be played, after the frame has been placed in 
position, the strings not to be played being rendered 
mute by the attachment. 

LAMP.-Ferdinand Doelle and Henry 
von Glahn, New York City. This is an improvement in 
the flame extinguisher of burners for Argand lamps, 
there being in connection with the sliding extinguisher 
tube two opposite spring supports for the extinguisher, 
consisting of slidable rods having lateral projections or 
shoulders, with guide tubes fixed inside the burner, there 
being springs on the rods, spring catches and releasing 
levers whose free ends project on one side of the burner. 
The extinguisher can only be released by simUltaneous 
pressure on both levers. 

CEILING PLATE. -Joseph W. C hamber
lain, Bangor, Me. This inventor has devised a wall or 
ceiling plate provided with a gripping device to firmly 
take hold of a pipe, the device expanding and contract
ing laterally and vertically with the pipe, so that it docs 
not lose its grip with changing temperatures, and the 
plate does not move in the slightest degree from the posi· 
tion in which it is placed. The de-,ice consists of a 
tapering spring attached to the plate, the contracted end 
being free and the spring being adapted for clinging en
gagement with the pipe at its free end. 

BRIDLE FOR P ADIT BRUSHES. -Charles 
Boeckh, Jr., 'roronto, Canada. This is an improvement 
npon a formerly patented invention of the same inventor 
providing for the attachment of the bridle to the brush 
without lacing, the fastening devices being also located at 
the upper portion of the bridle, which may be cut at the 
bottom without interfering with the fastening, thus en
abling the brush to be advantageously used for the 
longest possible time. The bridle may also bc so applied 
that the brush will wear to a feather or beveled edge 
evenly thronghout its length. 

LADDER A T  T A C H 1\1 E N 'l'.-Theodore 
Wilkins, New York City. This is a device to facilitate 
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with the confectionery is moved over the monlds until all 
are:fllled. A number of moulds may be placed one on 
the other, and the carriage adjusted vertically to deposit 
confectionery as accurately in the upper as in the lower 
moulds. The carriage has conveniently adjustable valves 
corresponding to the number of monlds, all of which may 
be opened or closed simultaneously, and the feed may be 
chauged as desired. 

WINDOW SCREEN. - John G. Schill, 
Jersey City, N. J. By means of this screen a window is 
rendered perfectly insect proof, the screen fitting snugly 
to the window casing and yet being readily raised and 
lowered. The invention consists principally of a spring
pressed auxiliary stile, a fabric being attached to this 
stile and to the screen stile. The device may also be 
used for an inside blind by making the frame solid. 

MOSQUITO NET FRAME.-Charles P. 
Dieco, Owensborough, Ky. This invention provides a 
supporting frame for detachable connection to a bed
stead, the several parts being adjustably connected for 
securing it to bedsteads of different sizes, and the frame 
being of a simple and inexpensive nature. The net sup
porting frame, or its side arms on either side, can be 
quickly and easily raised by a person lying in bed. 

BUCKLE.- Alfred Steiner, New York 
City. In this buckle is a plate with a projecting fixed 
tongue, a clamping frame provided with a pivot being 
journaled in the tongne, the frame pressing and clamlling 
with its front end the strap on the front end of the 
tongue. A. locking device is held on the plate to lock 
the parts of the buckle in place and prevent the unty ing 
of the strap by nnauthorized persons after the strap has 
been drawn tight. 

CHILD'S CARRIAGE AND CRADLE. -Ora 
Orr, Westport, Cal. According to this improvement, 
curved springs are detachably connccted with the run
ning gear, the budy being monnted on and having a 
swivel connection with the springs, that it may be turned 
at right angles when used as a cradle. The invention 
combines two complete articles in one, its adjustment 
being readily effected with the child asleep in the body 
part, or the child may be removed with the carriage 
body withont being disturbed. No material additional 
expense is involved in the manufacture. 

DESIGN FOR A BADGE. -William H. 
Walsh, New York City. The leading feature of  this de
sign consists of a Maltese cross surrounded by a circular 
band and containing at its middle the configuration of a 
heart. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

the raising of long and heavy ladders, the side members I NEW BOOKS AND PUBLICATIONS. 

of a bail·shaped anchor being hinged to the inner faces THE GREAT ICE AGE AND ITS RELATION 
of the side beams of the ladder near their lower ends. TO THE ANTIQUITY OF MAN. By 
The anchor has teeth or  prongs to  engage the gronnd James G eikie. Third edition , largely 
when swung downward, and when the anchor is swung rewrittfln. With maps and il lustra-
upward it is engaged by a catch on the inside of the tions. London : Ed ward Stanford. 
beams, locking it in place out of the way. 1894. Pp. xxviii, 850. Price $10. 

SLIDING DOOR.-Leander H. Weaver, 
Hudson, N. Y. 'rhis is a collapsible and extensible door 
which may be used as a substitute for the ordinary 
swinging or laterally sliding doors, being out of sight 
when opened, as it is then collapsed !lnd lying in a suita
ble casc above the door opening. The door and its casc 
are so made that they may be pnt np without the use of 
nails, and the door is v�ry easily opened and closed. 

WAGON BED LIFTING ApP A.RATUS. 
Orlo H. Drinkwater, Cedar Point, Kansas. For lifting 
heavy wagon beds or hay racks from the wagon gear 
onto a frame, from which they may again be placcd upon 
the wagon gear without manual labor, this inventor has 
dcvised a simple and inexpensive apparatus in which the 
lifting is performed by the team drawing the wagon. 
The improvcment comprises front uprights and a rear 
support to which are pivoted swinging lift members, 
braces automatically swinging into position to hold the 
lifter arms to an elevated position when set to be engaged 
by the wagon body. 

TRIPOD LEG.-Robert G. McDowell, 
Ishpcming, :Mich. For rock drills ami similar machines 
this is a device of simple constrnction, permitting a con
venient adjustment of the point in the sleeve attached to 
the tnbular leg. A longitndinal keyway extends in one 
side of the lower end of the slecve and opens into its 
bore, the key having headed end to prevent disconnec
tion from the sleeve, while the tnbular leg has a reduced 
end fitted into the enlarged bore of the head of the 
sleeve. A pin connects this head with the reduced end 
of the tubular leg. 

FISH TRAP. - William M. McKenzie, 
New York City. This trap is especially designed for the 
capture of minnmvs, eels, etc., and consists essentially of 
a netting in the form of a bag, in the mouth of which is a 
funnel, also made of netting, extending into the body of 
the trap. The netting and funnel are distended by 
straight or bent rods, the supports being so connccted 
that they may be readily disconnected or folded upon one 
another, and the trap to be placed in a small casing. 
Netting wings or fences may be advantageonsly nsed in 
connection with the trap, or it may be employed without 
such adjuncts. 

BOTTLE. - George F. Kinney, New 
York City. A device to prevent the fraudulent refilling 
of bottles has been devised by this inventor, one not in
terfering with the filling or emptying of the bottle, bnt 
positively indicating whether or not the bottle has been 
tampered with afterward. It consists of a vertical toothed 
rod to be placed in the bottle, a float sliding on the rod 
having recesses in its top and spring teeth in the recesses 
engagmg the rod. The float cannot be removed without 
breaking the bottle, and as the liqnor is removed the 
float goes down, but will not rise if the bottle is refilled, 
its presence below the level of the finid giving notice of 
such refilling. 

This important monograph hardly lends itself to re
view within anything like the limits at our disposal. In 
the nearly nine hundred pages of the book, with its ex
haustive index, llumerous maps and illustrations as re
quired, we have elncidated the glacial phenomena of the 
earth, their agency in shaping the face of the land, tbe 
markmgs by which they are recognized, and a study of 
the action of the glaciers as derived from what is left of 
them on the earth at the present day. In these days it is 
especially necessary for geologists to be familiar with 
glacial action, not only with what it can do, but with its 
limitations. It is to be noted that this is the third edi
tion of the book, largely rewritten, which indicates a suc· 
cess in the past which will, doubtless, attend it in the 
future. 

THE WATER SUPPLY OJ!' TOWNS AND 
THE CONSTRUCTION OF WATER 
WORKS. By W. K. Burton. '.ro 
which is appended a paper on t h e  
Effects o f  Earthq uakes on Water 
Works. By John Milne. With num· 
erous plates and other illustrations. 
London : Crosby Lockwood & Son. 
1894. Pp. xvi, 304. Price $9. 

This work is a contribution from an engineer whose 
fnnctions have been exercised largely in Japan. With 
its numerons illustrations and its text, it presents a 
most admirable description of the engineering aspects, 
in a general SCllse, of the water supply problem. Japan 
is the country of earthquakcs, and it will be noticed t.hat 
the title of the work specifies a special paper on the effect 
of earthquakes on water works, which appears particn
larly well placed in the work under review. As frontis· 
piece there is a beautiful reproduction of the Lake 
Vyrnwy reservoir; perhaps the most picturesque strnc
ture connected with any city water snpply. Thronghout 
the book plates and smaller cuts are employed to illus
trate the text, and the view taken of this subject is one 
of perfectly adequate scope, it not being at all injured by 
local bias. Several allusions to the work on our own 
Croton system are contained in the work. It has an ex
cellent index and lists of plates and illustrations. 

ELEC'l'RIC TRANSMISSION OF ENERGY 
AND ITS TRANSFORMATION, SUBDI
VISION, AND DISTRIBUTION. A prac
tical hand book. By Gisbert Kapp. 
With 166 illustrations. Fourth edi
tion, th oroughly revised. New 
York : D .  Van Nostrand Company. 
Pp. xi, 445. Price $3. 50. 

SUPPORT FOR CUT'rER HEADS.- An
drew Kendig, Texarkana, Texas. In tools for wood
working machinery, this invention provides a support 
for cutter heads of planers and other machines whereby 
the bits or cutters may be conveniently sharpened or 
dressed. A spindle supporting the head is mounted 
to turn and slide in a bearing, a transverse pin in the 
spindle being seated in grooves m the bearing, while a 
"pring'pressed bolt connected with the rear end of the 

C O N  F E C T I O N  E R Y MAKING. - Leo 
Hirschfeld, New York City. A machine for depositing 
confectionery in moulds, designed by this inventor, is so 

Theodor V. Jensen, Copenhagen, Denmark. With this made that the mould is held stationary while a carriage 

Trenton, N. J. For readily moving radiators to their 
places in finished honses withont injuring the woodwork 
or walls, this inventor has devised a truck whose side 
legs are adapted to be connected with each other by a 
cross bar, detachable chains extending from one side leg to 
the other and engaging the top and the base of the radia
tor. The truck also has a side leg with slidable caster, and 
a gravity locking device for locking the extending caster 
in place. 

SHUTTER MECHANISM FOR CAMERAS. -

This fourth edition of Professor Kapp's work is very 
elegantly printed, and with its nnmerous illnstrations, 
tables, and diagrams, as well as its very practical data, 
offers a very excellent treatment of the subject of 
the transmission of energy. It is especially to be noted 
that it is brought up to date, as it treats of alternating 
currents for long distance transmission. The majority 
of the book, perhaps, is devoted to direct current work, 
for it is not yet clear that direct cnrrent systems, for 
some time to come, will not remain the most important 
of electric inFltallatiolls. 

© 1894 SCIENTIFIC AMERICAN, INC.
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AN ELEMEN'I'ARY TREATISE ON THEO

RETICAL MECHANICS. Bv Alexander 
Ziwet. Part Ill : Kinetics. New 
York and London : Macmillan & COIll
pany. 1894. Pp. 224. Price $2. 25. 

We have before now reviewed Professor Ziwetls works, 
but the present one is so very mathematical that but little 
can be said of it further than that " about one·Lalf is de· 
voted to the kinetics of a particle. the remainder being 
given to the kinetic" of a rigid hody and a brief descrip
tion of the fundamental princ�les of the kinetics of a 
system." This is the statement of its scope w ith which 
the preface starts out. Kinetics is a science of growing 
i :nportallce. It is hardly too much to say that one who 
has thoroughly mastered the subject is on the road to 
obtaiu a knowledge of all physical science. Works like 
the present, giving 80 uluch in so short a space, are par
ticularly to be welcomed. 
THE ARCHITECT'S DIRECTORY FOR 1894. 

Contai n i ng a list of t h e  architec ts of 
the United States a n d  Canada, classi
fied by States and towns, with t h e  
architectural association s t o  w h ich 
they belong indicated against each 
name. Together w ith a classified 
ind ex of prominent d ealers and 
manufacturers of b uil ding materials 
and appliances. Published ann nally. 
New York and Ch icago : ·William 'I'. 
Comstock. Pp. 119. Price $1. 

THE PRACTICAL ApPLICA'I'ION OF Dy
NAMO ELECTRIC MACHINERY. By 
C arl K. M acFadden and William D. 
Ray. Second edition (revised). 
C hicago : Date & Ruggles. 1894. 
Pp. 167. Price $1. 

�Auy of the above books may be purchased through 
this office. Send for new book catalogue just pub
lished. MUNN & Co .• 361 Broadway, New York. 

SCIENTW lC AMER lCAN 
B U I L D I N G E D I T I O N . 

DECEllIBEB, 1 8 94. -(N . . .  1 10.)  

TABLE OF CONTENTS. 
1. Plate in colors, showing a residence at Bronxwood 

Park, N. Y. '1'wo perspective elevations and floor 
plans. Cost complete $3,500. A picturesque de
sigu. Mr. Chas. X. Hoar, architect, New York 
City. 

2. Elegant plate in colors, showing a residence at Ches
ter Hill, �It. Vernon, X. Y. Two perspective ele
vations and floor plans. An attractive desigu in 
the Colonial style. Messrs. Rossiter & Wright, 
architects, New York City. 

3. A cottage at �1t. Vernon, N. Y . •  erected at a cost of 
$4,500. Perspective eleyations and floor plans. 
Mr. Walter F. Stickles, architect, Mt. Vernon, 
N. Y. An attractive desigu. 

4. 'I'be bandsome residence of W. K. Clarkson, Esq., 
Brooklyn, N. Y . •  erected at a cost of $15,000. Two 
perspecth'e elevations and floor plans. �Iessrs. J. 

C. Cady & Co., architects. New York City. 
5. A residence of moderate cost at Bronxwood Park, N. 

Y. Perspective elevation and floor plans. Mr. A. 
F. Leicht, arcbitect, Xew York City. A pleasing 
design. 

6. The residence of W. D. Love, Esq., at Bronxwood 
Park, N. Y. Two perspective elevations and floor 
plans. �lr. 'V. II. Cable, arcbitect, New York 
City. A neat design treated in the Queen Anne 
style. 

7. A Colonial residence at Flatbush. L. I., erected at a 
cost of $7,500. Two perspective elevations and 
floor plans. Mr. John J. Petit, architect, Brook
lyn, N. Y. 

8. A residence at Mt. Vernon, N. Y. Two perspective 
elevations and floor plans. A pleasing design in 
the Colonial style. �lr. Cha8. E. Miller, architect, 
New York City. 

9. A picturesque and well appointed residence at Belle 
Haven, Conn., recently erecte(l for E. C. Converse, 
Esq. Four perspective elevations and floor plans. 
An excellent design. Mr. Bruce Price, architect, 
New York City. 

10. A Colonial cottage at Bayonne, N. J., recently erected 
for Joseph Thomas. Esq., at a cost complete $2,700. 
Perspective elevation and floor plan. Mr. A. C.  
Longyenr, architect. Nell' York City. 

11. Miscellaneous contcnts.-Hints to readers. -The edu
cation of customers.-How to catch contracts.
The latest and best designs for houses.-Diamond 
cement plaster.-Preserving metals in roofs, 
bridges, etc.-A perfect roofing material.-Stamped 
metal ceilings, illustrated.-New wood stains.
Woodwork ys. flame.-Ebonizing wood.-A stove 
for beating water, illustrated. -Columbian Expo
sition award for copper and brass goods.-An im
proved band saw file, illustrated.-I1ow to move 
large maples.-Value of coverings for steam pipes. 
-Watering garden plants.-Earthquake effect on 
brick buildings.-The tronble X ew York builders 
have.-Foothold on pavements.-Milwaukee water 
elevator, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Furty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ARCHITEC
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, llichness, 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., PuRLISHERS, 

361 Broadway, New York. 

j' r itu t i f ir �tUttintn. 397 
I especially from Utah. An old correspondent, Mr. A. I Boot or shoe soles. cutter for trimming, J. J. 
Siler, uf Utah, sent it many years ago as doing injury to ' Bot�:�!:?ei-; A':F:& ·A:C:jjuii;ke::. ·:::::::::.: : :  �:� 

rlu charge jar Insert-ion under this head is One Dollar a line 

jor each insertion : (LOOUr ei{Jht words to a line. Ad'vCT

tisements must be received at publication o.lnce as eari1l as 

1. nursaav morninQ tn appear in the jollowiru; 'week's issue 

For mining engines. J. S. Mundy, Newark, N. J. 
., G. S." metal polisb . Indlanapolis. Samples free. 
Heading machinery. Trevor Mfg. Co., Lockport, N. Y. 
Save 100 per cent every 60 days. How ? Use our loose 

pulley oiler. Kridler Mfg. Co., Grand Rapids. Micb .  
Presses & Dies. lferracute Mach. Co., Bridgeton, N .  J .  
Screw machines, milling macmnes. and drill presses. 

'rbe Garvin �lacb. Co . •  Lalgobt and Cana] Sts., New York. 
Centrifugal Pumps. CapaCity, 100 to 40.000 gals. per 

minute. All sizes in stOCk. Irvin Van "Vie. Syracuse, N.� . 
}l�merson, Smith & Co., Ltd., Beaver FalJs, Pa . •  will 

send Sawyer1s Hand Book on Circulars and Band Saws 
free to any address. 

Guild & Garrison. Brooklyn, 1S. Yo,  manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps. 
acid blowers, filter press pumps. etc. 

'Tbe  best book for electricians and beginners in elec
tricity is " F.xperimental Science," by Geo. :\1. Hopkins. 
By mail. $4 j Munn & (;0., publishers, 361 Broadway, N. Y. 

Woven wire brushes.-The Belknap Motor Co., of 
Portland, Me. are the patentees and manufacturers of 
the best woven wire commutator brush on the market. 

(1"'or the original Bogardus Uni versal Eccentric :\lill, 
Foot and Power Presses, Drills, Shears, etc . •  address 
J . S. & G. F. S'mpson, 26 to 36 Rodney St., Brooklyn, N. Y 

Competent persons who deSIre agencies for a new 
popular book. of ready sale, with handsome prOfit, may 
apply to :Munn & Co., Scientific American office. 361 
Broadway, New York. 

The Imperial Power Building', of Pittsburg, Pa., will 
be completed March 1. It is a new, eight story factory 
building, fitted up as a model plant. with the finest ma
chinery, electric dynamos and motors obtainable, mak
ing it desirable for manufacturers. The proprietor pro
poses to rent space as may be required by a manufac
turer. Each fioor contains 7,r:.OO square feet, capable of 
subdivision, with exterior winduws all around and power 
and appliances to meet any wants and give conveniences 
not obtainable elsewhere. Located in the heart of tbe 
City, within thirty feet of tbe Pennsylvania R. R. freight 
depot. Manufacturers desiring to lessen expenses and 
be surrounded by every convenience should address J. 
J. Vendergrift. Pittsburg, Pa. 

rtr'Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on apDIi�ation. 

HINTS TO CORRESPONDENTS. 
Names and A d d  I'''''', must accompany all letters. or no attention will be paid thereto. This is for our information alld not for publication. 
Re,'e l"e llces to former articles or ans,vers should give date of paper and pa�e or number of question. 
I n q u i ri e s  not answered ill rea80nab1e time should be repeated ; correspondents will bear in mind that some answers require not a little research, and, though we endeavor to reply to .. II either by letter or in this department. each must take his tum. Buyers wisbing to purchase any article not advertised 

in our column" will be furnished with addresses of houses manufacturing or carrying the same. 
Special 'V riUe n I n f" l'Inati o n  on matters of persoUllI rather than general interest cannot be expected without remlmeration. 
Sci e n ti fi c  A ln e ri " a n  S u p pl e m e n t s  referred to may be had at the office. PrIce 10 cents each. 
R o o k  .. referred to promptly supplied on receipt of price. 
iU i u e l'a)s Bent tor examination should be distinctly marked or labeled. 

(6325) F. J. M. asks : Wh at causes the 
noise in snapping a whip ? A.  The sudden straighten
ing of the end of the lash or snapper. '1'his involves a 
yelocity of such degree as to start sound waves in the 
air. 

(6326) W. B. H. says : Will you tell me 
how to etch the designs seen on knives, razors, saws and 
and various tools ? The design looks as if it were printed 
on and then etched with acids? A. For etching brands 
and marks on polished steel surfaces, such as saws, 
knife blades. and tools, where there are many pieces to 
be done alike, procure a rubber stamp with the required 
desigu made so that the letters and figure that are to be 
bitten by the acid shall be depressed in the stamp. Have 
a plain border around the design, large enough to allow 
a little border of common putty to be laid around the 
edge of the stamped desigu to receive the acid. For ink, 
use resin, lard oil, turpentine and lampblack. To � 
pound of resin pnt 1 teaspoonful lard oil ; melt, and stir 
in a tablespoonful of l ampblack ; thoroughly mix and 
add enough turpentine to make it of the consistency of 
printer's ink when cold. Use this on the stamp in the 
same manner as when stamping with ink. When the 
plate is stamped, place a little border of common putty 
around and on the edge of the stamped ground. Then 
pour within the border enough acid mixture to cover the 
figure, and let it stand a few moments, according to the 
depth required, then pour the acid off. Rinse the sur
face with clean water; take off the putty border and clean 
off the ink with turpentine. Use care not to spill the 
acid over the polished part of the article. For tbe acid. 
1 part nitric acid, 1 part hydrochloric acid, to 10 parts 
water by measure. If the effervescence scems too active, 
add more water. 

(6327) C. C .  says : Please give me 
through the Notes and Query column of the SCIENTIFIC 
AMERICAN the name and a description of the inclosed 
specimen. A. Answer by Professor C. V. Riley, Hon
orary Curator of the United States National Museum.
The Three-lined Leaf Bug.-The black, coffin· shaped 
insect with sundry dull reddish lines, accompanying the 
letter from Mr. Carl Carlson, Hanley Falls, Yellow 
Medicine Co., Minn. ,  of which he desires name and in
formation is Leptocoris trivittatus, Say. This is a true 
bug belonging to the sub-order Heteroptera and quite 
common in the West and Northwest, where it is reported, 

apples, presumably by puncturing the yonng fruit, and Box. See PaCkin� box. . . 
causing it to become guarled and withered. But the Buxb�����.s: .llla.����.e . for . .  �o�����.�,. �: .� •. ������ 530,780 
species attacks many other plants and is found in all Brake. See Car brake. 
stages of development, especially on green ash and box �����:.bo�e:\i�o�t���ej.: · · · · · · ·  . . . . . . . . . . . . . . . . . .  530,783 

elder. Professor E. A. Popenoe. in the Industrialist for Bushing and tap. bung, J. Mohn . . . . . . . . . . . . . . . . . . . .  530.703 

�larch 19, 1881, records it as being abundant at Manhat� �:��:s�u�;��:8��� e���yit�a�s:O;.ff�: . . ioads· 'by 530,902 

tan, Kansas, in grcenhonscs, and as pumping the sap , .travel ing, J . P. Roe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,720 

from various succulent plants, such as geraniums, agera- ls:�I��:;�e?i-a?i�!b�1�A: ","ebbe':: : : : :  : : : : : : : : : : : : : :  ��:��� 
turns, lilies, cactuses, etc. It is in the habit of congre- Car coupling, B. 13. Haydon . . . . . . . . . . . . . . . . . . . . . . . . .  030,843 

gating together and may be destroyed with the ordinary f::� ����n��: f· ��il���gii: . : : : : : : . : : : : : : : : : : : : : : : : : �:�b� 
kerosene emulsion. �ar coupl;ng, A. 9. �a<?ker . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,795 Car couplmg, S. 'L SmIth . 0 • • • • • • • • • • • • • • • • • • • • • • • • • •  530.558 

(6328) F. B. asks : 1. I h ave a laminated g:� ���li��fe �;�h;:;:��,b���: Buh'iui;::::::::.: : :  �:m Car wheels. chin for cast iron. P. Connelly . . . . . . . .  530,884. I'ars, side bearing for, J .  H. Campbell . .  . . . . . . . . . . . .  530,579 Carving machine, C. 8. yarnell . . . . . . . . . . . . . . . . . . . . . .  530,570 Cash carrier apparatus, pneumatic, F. J. H. Haz-ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,772 Casket l.andle, L. E. Woodard . . . . . . . . . . . . . . . . . . . . . .  530,814 Casting metal pipes, et.c., machine for making moulds and cores to be used in, J. Shepherd . . 530,857 Casting moulds, apparatus for drying, W. Han-
Ben . . . . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  530,641 Cellulose acetate, manufacture of, Cross & Bevan 530.826 rapidly that no useful calcuiation can be based upon Cement, etc., manufacture of asbestos, A. Kuhle-

them. (;se No. 20 wire and try three layers closely {'ha'jr�insee ·b;Oldi·,i;,cii;.ir: . .  Ra;i cb; .. ir: · · · · · · · · · · · · · 530,645 

wound. 2. Do the laws for winding solid cores apply to ggr,gn:; !ra���g:f'{u��Pbe;i·c ·p,:es:sur;; reiie:ifoi-; 530,880 

core (laminations made of small 80ft iron wire and placed 
in iron pipe) 1')4 inch in diameter by 5 inches long. What 
size wire should I use and how many layers should I put 
on to get the best advantage, most magnetism, when 
nsing two Gonda cells ? A. No rule can be given for 
your case. The larger the gau!!e of the wire, the more 
of it can be uscd. The Gonda cells will run down 80 

winding laminated cores ? A. Yes. 3. Having given a B. F. 'l'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.630 

a core and the current. would you apply the same rules to Chopper. See Cotton chopper. 
winding for a magnet as you would to winding for a 8g���.;ov�r, Js�C��p':iimer: : : : :  : : : : : : : :  : :  : : : :  : : : : : : : :  ggg:ro� 
spark ? A. Yes. 4. In a threc-pole magnet is the 8��:� R�bi���:I:��i��n6:J.c�g}��a�.���.���:::::: �:�� 
amount of maguetism in the middle pole equal to the Cigar mOUld. J. H. Ogden . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530.794 

sum of the amonnts in the two opposite poles? I wound �l����ts�:����[eyEw;�e�?����· · · · · · · · · · · · o o  • • . • . .  530,718 
a core with two larers of wire in one direction and the g��ge�"n:,;deO�ij,1i� �ie�ri':::k ·Raii ·ciea:ner: . .  sb'ie 530,712 

other two layers immedmtely npon this. but in the oppo- cleaner. 
site direction. I think thc maguet was very weak. Did CliPB=�n!�r . .  �.ni�als: . . ������.i.��I: . .  A.B.��.���: .. � 

530.572 not the last two layers have a neutralizing effect upon the Clock Or dial. calculating. F. A. Gottsch . . . . . . . . . . . .  530.836 

first two ? A. Yes ; there mu"t be equality. In the wind· 8�':,kcehy:::���fgi�whh�i�a�s�.�I.� : : : : : :  : : : : :  : : :  : : :  ggg:z.� 
ing you describc one winding evidently neutralized the Coffee cleaning and separating machine, J. S. 
other. 5. Do you know of any one in the United States coi��I�'i,"t> r:'l}iyiin: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : �:� 
who manufactures Bell telephone leceivers and trans- 8�:e,�gi�:{eta��·i��':.';.�t;;s·ior·ca;;;;�g: ·OUt· 8aid 530.685 

mittcrs ? A. COllSUU our advertising columns. method, method of recovering, J. S. Dough-
(6329) F. G. C. a�ks how to tell the con"J!�sing: al;paraiii,;:J·: [{;,iirk;;:::::. :::: ::::::::: �:� 

points of the compass by the aid of a watch and the C(lr�:Cir:i:�S�I1irk��a�d���.i�:: .���i��.i��: .��. ���: 5HO.B45 
position of th: sun. A. The 32 points of the �ompass to I 8��t�?n��0���rc�; :ousp�p;;.ey . . . . . . . . . . . . . . . . . . . . . . 530.724 

correspond \nth the 24 hours of the day reqUIre % of an I Cracker machines, etc., device for removing waste 
hour to each point · and as the sun is approximately east from sbeets of dougb in. J . C. Beisang . . . . . . . . .  530,4!19 

d ' I 'k A U d M d d th t ' Cradle. W. J .  ShortilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,R58 an ,vest at 6 0 c OC • ..:.u . an P. . an ne sou a CreIl?-atOIY  for burning garbage etc., J. E. McKay. 5.'10,623 
12 :M • • at 6 :45 its azimuth will be E. by S., at 7 :30 E.S.E., Cultlvator. J. V. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O3Q,E79 

at 8 :15 S.E. by E., at 9 S.E., at 9 : 45 S.E. by E. , at 10 :30 8�m;:���'a\�a�·r!�It.CM'.wE: ·Baker·:::::::::. :::::: �:�1� 
S.S .E., at 11 :15 S. by E., at 12 N.S. , and so on for the 8���:.:'f��aN:i�;{u�/alt�;;�;;-:iiiig;A·:«i::Me:Biou: : �:�g� afternoon quadrant. Curtain stoP. L. Moyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,896 

(6330) Y. M. C. A. , Savannah, says : We 
have a building for a gymnasium, covered with tin, the 
inside is open up to the rafters,the sheathing being nailed 
on the rafters on the outside and then tinned. We want 
to lise this hall for lectures. musicales, etc. ,  but during a 
rain the noise is so great tbat it kills all else. What is 
the least expensive way of deadening the sound ? A. 
Cheapness is a stumbling block in work of this kind. 
Lathing and plastering is the proper thing to do. Com
mon paper boards or straw boards. cut and fitted between 
the rafters and nailed to the sheathing with large tacks, 
will materially modify the intensity of the sound of the 
rain. If this is not sufficient, a match board ceiling can 
be made on the under side of the rafters with a building 
paper lining, which will be cheaper than plastering and 
may be found velY satisfactory. 

TO INVENTORS. 

An experience of nearly flfty years, and the preparation 
of more tban one bundred thousand applications for pa
tents at borne and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United St.ates and aU 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at borne or 
abroad. are invited to write to this office for prices, 
wbich are low, in accordance with the times and our ex
tensive facilities for conducting the business. Address 
�lUNN & CO .• office SCIENTIFIC AMERICAN, 361 Broad
way. New York. 

Cycles or other road vehicles, brake apparatus for, J. G. A. Kiteben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.693 Danger signal, G. M. Cbace . . . . . . . . . . . . . . . . . . . . . . . . . .  530,883 Dental articulator, D. 1\1. Hitcb . . . . . . . . . . . . . . . . . . . . 530,524 Dental saliva ejector, F. D. Sherwin . . . . . . . . . . . . .  '" 530,556 Direction and speed device, variable, S. L. Hey-wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,588 

Dit����5. ir.dH�l�����b�r�.���.i���: .���:.�� .�����. 530,687 Door hanger stop, ]'. A. Austin . . . . . . . . . . . . . . . . . . . . .. 530,818 Door sprlllg. A. D. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530.852 Uoubleuee, F. M. Beaver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.573 Dough shaping and cutting machine, F. Dubrkop 530,582 Drawing instrument, H.I,Cole . . . . . . . . . . . . . . . . . . . . . . . . 530.680 Dredging machine. J. A. Ba IL . . . . . . . . . . . . . . . . . . .. . .  530.675 Drier. E,ee Fruit drier. Drill. See Grain drill. Mining drill. Duplicating apparatus, 1. S. Haynes . . . . . . . . . . . . . . .  0 530,771 Dust col1ector, L. S. Hogeboom . . . . . . . . . . . . . . . . . . . . •  530,642 Dyeing slivers, etc., direct from combs, machine for, J. A. J. Florin-Leclercq . . . . . . . . . . . . . . . . . . . . .  530,831 Electric machines, bru:'lh for dynamo. E. 1].\ Platt 530,717 Electric motor. If. E. Herdman . . . . . . . . . . . . . . . . . . . . . .  530,773 Electric motor propel1ed elevator, F. E. Herd-man . . . .  . . . .  . . . .  . . . . .  . .  . . . . .  . . . .  . . .  . . . .  . • . . . . . . .. . . .  530.619 Electrical energy, system at transm.tting and distributrng, C. C.  Chef'mey . . . . . . . . . . . . . . . . . . . . .  530,748 Electro-magnetic apparatus, suppressIon of self-inductive obstruction in, S. D. Field . . . . . . . . . . . . 5.10,516 Elevator. See Electric motor propelled elevator. Elevator, Houser & Decker . . . . . . . . . . . . . . . . . . . . . . . . . .  530,776 Elevator controller, electric, Buffington & Jones . . 530,578 Elevators, apparatus for controlling eJectric, Lindstrom & Cummings . . . . . . . . . . . . . . . . . . . . . . . . .. 530,541 Ellipso"rapb. J .  A. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . 530.822 EmbrOIdery, J. Kobelt . .  . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  530,595 Engine. See Gas engine. Rotaryengine. Rotvry 8team engine. Steam engine. Excelsior cutting macbine, C. G. Smith . . . . . . . . . . . . 530,732 .fi]xercising machine, J. Strong . . . . . . . . . . . . . . . . . . . . . .  530,669 Extracting apparatus, C. li'. Hood . . . . . . . . . . . . . . . . . . 530.893 Faucet. A. C. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.663 lfeedwater heater, purifier, and separator, D. 
Fen�����C�eBowe·�:::. ·:::: . . '::::::::. :::::::::::::.: �:Mi Fence P08t, pressecl steel . C. T. Schoen . . . . . . . . . . . .  530,725 Fib:�Stg�t?ef;:��;e;!�:t��IIf��r�i:i��s::a�hi��ofi� Blackman . . .  . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . .  530.634 Filter. oil ,  J. T. Fewkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.757 �'iltration, S. R. Lowcoek . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,784 

INDEX OF INVENTIONS �l�� :\���,!lan����r�i�·r' sy,;iem·:F: 8: Paimei- �:L� Fire alarm, automatic. W. A. Guthrie . . . . . . . . . . . . . 5,10.889 Fire alarm hut, H. Trudel . .  . . . . . . . . . . . . . . . . . . . . . . . , 530,808 Fire basket or grate. J. Zip!> . . . . . . . . . . . . . . . . . . . . . . . . 530,571 Fire escape, G. L. �illiman , . . . . . . . . . . . . . . . . . . . . . . . . .  530.860 Fire escape, W. D. l'hackston . . . . . . . . . . . . . . . . . . . . . .  530.863 Fire extinguisber, M. Wielandt. . . . . . . . . . . . . . . . . . . . . 530,672 Fire extinguishinj! apparatus, A. L. Gaiser . . . . . . . .  530,83i Fire hose to ladders. apparatus for fastening, E. 
�'. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 530,656 Fire kindler. F. R. Pearson . . . . . . . . . . . . . . . . . . . . . . . . . .  530,716 Fireplace and grate. E. �can]an et al . . . . . . . . . . . . . . .  030,627 

Por wbicb Letterll P a t e n t  ot tbe 
U n i t e d  S l ate .. were Granted 

December 1 1, 1894, 
"' N O  EACH BEARING 'rHAT DATE. Fish ladder. J. A. Ricbardson . . . . . . . . . . . . . . . . . . . . . . . .  530,655 

[See note at end of list about. copies of these patents. I 
Flame focusing apparatus, C. H. Land . . . . . . . . . . . . .  530,696 ll'Jash plates to ventilating pipes and di1ferentpitched roofs, device for adjusting. B. B. Big-nai l . . . . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530.574 Floor construction, P. M. Bruner . . . . . . . . . . . . . . . . . . .  5oo,H4 Advertising board, Evans & I�ayne . . . . . . . . . . . . . . . . .  530,756 Flue cleaner, P. Fitzgibbons . . . . . . . . . . . . . . . . . . . . . . . . . 530,890 Advertising purposes, cabinet for, G. H. Strong . .  530.668 Flue cleaner, J. O. Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,832 Adverti sing purposes, mechanical artiflcial flower Folding chair, J. Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,564 for. J. E. Wenger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.870 Foot re.t. self-adjusting. G. J. Shults . . . . . . . . . . . . .  500,859 Air brake mechanism, E. G. Shortt . . . . . . . . . . . . . . . . .  530,904 Fork. M. H. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.8!12 Air compressor, H. C. Sergeant . . . . . . . . . . . . . . . . . . .  530,662 Fruit drier, steam, J. M. Coulter . . . . . . . . . . . . . . . . . . . .  500,506 Alarm. See Bell and burglar alarm. Fire alarm. Fuel, block or briquet of, rr. W. Lee . . . . . . . . . . . . . . . .  530.698 

Animal trap, R. ScheibeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,723 (t'unnel. H. G . . Tames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,690 
Arc light banger board, D. J. Cartwright . . . . . . . . . . .  530,882 Furnace. See Boiler furnace. _�Japanning fur-Bag. See Mail bag. nace. 
�:��:l�;:h:.· �i.n!.l�l�r�usoii: : : : :  : :  : :  : : : : : : : : : : : : :  �:gn I���:�:' �o:rs ���s .  m(;utb's: c'omh'i;)aiion ' waXer 538,869 
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�.eKi.CWiis��i�.� : : :  : : : :  : : : : : : : :  : : : :  : : : : : : : : &sg:�� Gal?;��e�!�rW�t�� �:�:�� . . . . . . . . . . . . . . . . . . . . . . . . . .  530,539 

Bath tub and traveling bag, convertible or com- II Galvanic ring, D. Hattenback . . . . . . . . . . . . . . . . . . . . . . .  530,522 

Bat��';.;�' [��'��i��;���i:te;y: " " ' " ' ' ' ' ' ' ' ' ' ' ' ' ' '  530,599 8:����tn��sir�I)f:'o;;w�o�\:h.��t�.�I.� : : : : : : : : : : :  : :: : :  �1l8:� Battery switch, H. K. Spangenberll . . . . . . . . . . . . . . . 530,804 1 Gas eng-ine. F. Hasch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,52.1 Batteries, manufacturing plates for secondary, Gas lighting, burner for incandescent, M. Hor- _ Kirkpatrick-Picard & Thame . . . . . . . . . . . . . . . . . . . .  530,847 witz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530, 775 Bearing, anti-friction roller, J. D. Mattison . . . . . . .  500,544 (;ate, F. H. Sturm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nso.629 Bed, folding, R. T. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,742 Generator. See steam generator. Bed, folding, K. L. Hyller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530.777 Glassware, macbine for finisbing. W. H. Barr . . . . .  530.820 Bed, folding', M. Samuels . . . . . . . . . . . . . . . . . . . . . . . . . . . .  330,855 Glassware, metbod of ar.d apparatus for pressing, Bedsteads, head rest for, G. G. J. Millar . . . . . . . . . .. 530,'186 Croskey & Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.825 Beer bottling apparatus, V. Oppl. . . . . . . . . . . . . . . . . . . . 530,600 Glove or other fastenings, device for attaching Beer drawing and saving' apparatus, W. R. Dales. 530,827 members of. W. S. ltichardson et al . . . . . . . . . . . .  530,657 Beer tapping devi(>e. H. Friedlander . . . . . . . . . . . . . . . . 530,761 Gold separato:- and extractor, .Betteger & Belaying pin, releasing. A. V. T. Sabroe . . . . . . . . . . . . 630.722 Schwartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.10,677 Bell and burglar alarm, door. J. T. Stone . . . . 530.666, 5.'lO.667 Governor, A. D. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  030,704 Belt. safety, H. Scharf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,799 Governor, �team engine, L. A. Le Mieux . . . . . . . . . . 530,538 Bicycle .  H. 'fr. Libbey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'lO.MO Grain binder. J. :';. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:10,886 Bicycle attachment, Scott & Burke . . . . . . . . . . . . . . . . . 500,726 Grain drill, R. Galloway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53C.585 Bicycle pedal , A. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,899 Grain, pneumatic apparatus for conveying, F. E. Bicycles or similar machines. motive power for, Duckham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fillO.829 
J. Tullius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'lO.911 Grease trap, M. J. Gibbons . . . . . . . . . . . . . . . . . . . . . . . . . .  500.684 Block signal apparatus, Fry & Basf9rd . . . . . . . . . . . . . 530,76.1 Guns, trigger mechanism for, F. D. Granger (r) . . .  11,458 Block signal apparatus, electrical. � ry & Basford. 530,762 Hair curler. T. C. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 530,787 Board. See Advertising board. Arc light hanger Harne, Meany & Schnitzler . . . . . . . . . . . . . . . . . . . . . . . . . .  530,785 board. Handle. See Casket handle. Boiler. See Steam boiler. Wash boiler_ Water Harness. track, J. L. Whipple . . . . . . . . . . . . . . . . . . . . . . .  530,871 tube boiler. Hay loader. C. C. Je\\'ett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,691 Boiler and flue scraper, steam, J. C. A. Marck- Heater. See Feedwat.er heater. Tire heater. mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.621 Heel, G. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  530,760 Boiler furnace, locomotive. G. H. Watson . . . . . . . . . 530,566 Hinge, blind. N. McKinnon . . . . . . . . . . . . . . . . . . . . . . . . . .  530.709 Boiler tube ferrule, H. S. Ross . . . . . . . . . . . . . . . . . . . . . .  5.10.721 Hinge. strap, I�. H. Shoider . . . . . . . . . . . . . . . . . . . . . . . . . .  530.729 Boilers, bracket carrier for, H. \'Togt . . . . . . . . . . . . . . .. 530,811 Hitching strap. J. H. Valleau (r) . . . . . . . . . . . . . . . . . . . . 11,457 Bolt and nut lock, J. M. Gaston . . . . . . . . . . . . . . . . . . . . . 530,766 Hook. See Snap hook. 

BO;��\���n;:M�rW�i8n��1 .������.������.�. ���. �.�� 530.632 IIg�:e:hge�y�. �'. }�:;���.��� : : : : : : :  � : : : : : :  ::.530�643·, �::ll 
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, c itut if i c  �tutricau. 
Horseshoe. E. Richardson . . . . . . . . . . . . . . . . . . . • . . . . . . •  530.797 Shoe cleaner. McCreery & Taylor . . • • . . . . • • • • • . . • . . • 530.707 
Hortieslloe, elastIC tread, \-V.  R. Howe . . . . . . . . .  " ' Q ,  530.528 Shutter, window, Greene & Law . . . . . . . •  . 0  . . . . . . . . 0 .  530,837 
Horsesb oe nai l machine, R. C. Lambert . . . .  _ . . . . . . 530,596 8i§ln, street. H. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,497 
HlJse, etc., manufacturing samples of, W .. F. Signal i;;ee Danger signal . Railway signal. 

Bowers . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  0 0 . . . . . . . 678 Silks, etc . •  bold ing device for embroidery, L. O. 
Ice cream freezer, R. P. Jones . . . . . . . . . . _ . .  . . . . . . . . . 779 I Smith . . . . . . . . . . . . . . . . . . . . . . . . .  0 , . , • • • • • • • • • • • • • • • • •  

Ice makin!!" apparatus . Holden &; Serrell . . . . .  . . . . . .  I Siphon. H .  H .  Shufelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ice manufactnriI1g apparatus, D. L. Holden. . .  . • . . I Siphon. regenerative, F. Lamplough . . . . . . . . . . . . • . . . 
t�: ;l���i�g �aJhl�����1r ' Be·id : : : : : : : : : : : : : :  : : : � : :  ��
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Incubator, A . ..-RICkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,567 Speculum , J. D. ;::l berbrook . . . . . . . . . . . . . . . . . . . . . . . . . . 530,728 
Indicator. �ee Station indicator. Street indi- Speed recorder, J. Naylor, Jr . . . . . . . . . . . . . . . . . . . . . . .  530,710 
Inj;��

o
:,· F. Brunbauer (r) . . . . . . . . . . . . . . . . . . . . . . . . . . 11,456 �g��;.
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Ink well, W. B. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,796 Sprink ler. See ] Jawn sprinkler. 
Inl
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.S.� �.���� .  ?�. ?�l.l�� 530.817 �������?�g 'riea1i� It°.:�'t\r��d: : : : : :: : : : : : : : : : · : :  : : : : : �:� 
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�:��Fagt��l�l�
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��� ���d�I.��������. �.�����:�: 530,517 �i�gl�
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Insulator, L. McCarthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,706 R tamp, band. A. J. Dickson . . . . . . . . . . . . . . . . . . . . . . . . . . 530.616 
InsuJator for electric overhead construction, H. �tand .  See Rotati� stand. 

P. Bal l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53().498 �tation indicator. D .  B. D. Blake . . . . . . . . . . . . . . . . . . . .  5030.821 
Iron. See Sad iron. Staves. machine for jointing hsted, A. M. Benson 530.500 
Japanning- .turnace, P. J. Pauly, Jr . . . . . . . . . . . . . . . . . .  530,549 Steam boi l er. A. F. L. Reussner . . . . . . . . . . . . . . . . . . . . . 530.ntll 
��l�:: J��. ����������i.�:: . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,913 �i::� �����:t:.·f.·F�rZ�b��S: : : : : : : : : : : : : : : : : : · : �:� 
���
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� :ft��'h�::�;t,B���H.R�����.�s·. : . ·. · : ·. ·. : : : ·. : ·. �.:: : g:]:ll�: St

o
��ggi�;��: . ��.�:��.� . ������.���� . ��.�' . .  �: .�: 530.903 

Lac
fo���

i
F�'��ff����: .

t
.���.��.��.l��:�.

l
� ��� �.��.

i
�� 530,873 ��g��: g\l: �: �: ����.��:::::::::::::: : : : : ::::::: .' : : �:� 

Ladder. iron i ng table. and wasiJbench, combined Stoves, heattng attachment for gas cooking, J .  
La����il!iJe���t.d.�: R·. ·("il:o�·e .. : : : : : : : : : : : : : : : :: : :  �8:� str�g�r: ·ii: B: ·Goiha� : : : : : : : : : : : : : : : : : : : : : : : : · : : : : : �:� 
Lamp, incandescent e lectrI�, E. Kaye. . . . . . . .  . " 530,895 Strap. See Hitching strap. Lamps, shade bolder for ulCandescent electrIc, Strawboard l in ing machine. L. Blessing . . . . . . . . . . . 530.502 

Crandall & Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,75� ! Street indi cator. Hadam & Wolf . . . . . . . . . . . . . . . . . . . . 530,768 
f:r�:

rf3r�x�0;:����: i�·rnin:g: ii: 'it'. ·Spaa�s·.·. ·:.: : .' :  �:�� I �'::;i.h . Se"e
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Life-savIng apparatus, K: HoeKstra . . . . . . . . . . . . . . . . 53G,525 R. Schaeffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . • . .  530.659 
L�wn sprink ler, T. M.aber . . . . .. . . . . . . . . . . . . . . . . . . . . . .  53(�.f� I Tanks. automatic shut-oft' mechanism for water, 
L�ft�r. �ee W�gon box hfter. Telephone system, W. Oesterreich . . . . . . . . . . . . . . . . . . 530,�� LIqUId dlspensmg appal'atus, \V. R. Dales . :  . . . . . . .  530,681 rrelephone transmitter. A. F. Boardman . . . . . . . . . . .  530.ad'l I Loader and sled, fodder or feed.�E. �'. Lewls . . . . . .  530,782 1 Th ra�hing mach ine, I.  W. Woodburn . . . . . . . . . . . . . .  530,815 1 Lock . . See Bolt and nut lock. Nut lock. Permu- Tie. See Bale tie. Railway tie. tatlOn lock . I Tire heater. wagon. I. Harvey . . . . . . . . . . . . . . . . . . . . . .  5ilO.fi21 Lock, O . . �'. 'reed . . . . . . . . . . .  : . . . . . . . . . .  : . . . . . . . . . . . . . . .  530,862 rl'Ire, pneumatic, C. B. Sheldon . . . . . . . . . . . . . . . . . . . . . . 530.80� 
LOcl��.oJ���.s., . .  ��������:� . .  f.�� .. . �I.�����: .�o • •  v:.: .�.��� 530,507 I i�:;:��
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5HO,8Ra 
Loc�m?tive�, throttle-actuatmg mechanism for. . Toy. S. S. Eccleston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
LOO� i�·t.�!��
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530
,
90.1 19�: ��:um���,

e
�: G: ·Sto·ne·. ·:::. ·.·.·. ::::. ·::. ·:.·::. ·. ·. ·. : Lubr!catmg u £wIce. S. V. Kennedy . . . . . . . . . . . . . . . . .  Toy track or course. D .  C. B .  Griffith . . . . . . . . .  . . . . . .  00,767 J.lU�r lcator, L 0" Orton . . . . . . . . .  . . .  . . . .  . . . . . . . . .  . . . .  Track apparatus, overhead, Bork & Simandl . . . . . . 530,636 :llal l  bag. A. F. George . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  • Trap. See Animal trap. Grease trap . 

H;��iciid;n�d��r��o:: B: Tiiion:: :  ::::::::: .' ::::::: �:� TroJl;fim�X��.��: . . ��
i
.
t
.�� . . �.�� . .  ��:��l ���, . . .  ?: . . .  �: 530,fl61 Match splints, machine for COiling, C. B. An- rrrolley wire and support th erefor H. H. Ashley . 530,fi74 drews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530,87� 'rrolley wire clamp, M. 1\1. Wood . : . . . . . . . . . . . . . . . . . .  [,,10.569 :\Ie:'lsur�. rotary , J. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . �30.686 Trombone. F. A. Leland  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'10,781 .'\12:.lSUrl.lJg' apparatus, h�t, A . . �Jls�adt . . . . . . . . . . . . . .. 30,613 Truck, barrel, O. J. Bowser . . . . . . . . . . . . . . . . . . . . . . . . . .  530,577 .UechanlCal .muvemE'nt. �. B. CurtIs . . . . . . . . . . . . . . . . 5..'-JO.G38 Tub. See Bath t Ub. �,1 2 Ih arm(lr, 1l1:m, L. P. Sebpanowsky . . . . . .. . . . . . . . . . . 530,605 rrubing. attaching socket fOT', J. J. Vautier . . . . . . .  5:*1.563 

Metah, . maklng plates, etc., of combIned, A. Turbine, S. & G. H .  Harrison . . . . . . . . . . . . . . . . . . . . . . . . 530.520 RollIg' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 030,719 'l'urbine wheel, steam, E. Seger . . . . . . . . . . . . . . . . . . . . . 530,802 
::\l�teI' . .  .jee Water met�r: . Twine holder, W. S. Braden . . . . . . . . . . . . . . . . . . . . . . . . . 530.878 1I lJ I .  See Ore pulverlzIng aud amalgamatIng 'I'wine m1.ch ine. G. Florence . . . . . . . . . . . . . . . . . . . . . . . . .  530,891 

. mi l l: . • Typewriting machine key cap, D. P. Wolhaupter . 530,611 �l ! l I J�u llle .• l'od. W-. A; �IllIl:e:t:' . . . . . . . . . . . . . . . . . . . . . . . .  530,,!91 Umbrell a, W. R. Tebow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,805 
�

ml
l
ng dJil l 1 .  �l I IOtt & II arflngton . . . . . . . .  530.510 t.o 580.<>12 Underwaist, F. Kern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 530,692 

;1����y �.�� ���:
r
wi��cl�' combined. S. M. Friede 530,�18 �:1�:: �a�!i:e

e
J�iston: ·.j : A: · S·�it·li : : : : : : : : : : : : : : : :  iro:�� MOI·tar nnxmg mac;b lne, 'V. Renuyson . . . . . . . . . . . . .  530.654 Valve. cylinder rel ief. B. T. Reil l y  . . . . . . . . . . . . . . . . . .  580,853 

lU.otor. See El�ctrl c, motor .. Pump motorg V alve, steam cyl inder. L. Boudreaux . . . . . . . . . . . . . .  530,503 Nlp;.le connectIOn. '1 .  R. Brlen . . . . . . . . . . . . . . . . . . . . . .  �,679 Vapor burner, E. G. Mummery . . . . . . . . . . . . . . . . . . . . .  530.705 Nut l ock. H. L. Wood . . . . . . . . . .. . . . . . . . . : . . . . . . . . . . . . .  530.740 Vehicle. J. Ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530. 552 Nut lock, �at.chet �asber. E. H. G. Brlnser . . . . . . . . 530.�1 Vebicle, pneumatic, A. C. Rand . . . . . . . . . . . . . . . . . . . . . 530,550 O�r, ho.w facmf!, Ii .  Harbers . . . . . . . . . . . . . . . . . . . . . . . . . . 530.<>19 Vehicle shi fti ng' seat . G. E. W. Stivers . . . . . . . . . . . . .  030,608 011 pUrllIer •. D. H. McC lel land . . . . .. . . . . . . ... . . . . . . . . . . . 5.'10.897 Vehicle spring. G. Penn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.'10.649 Ore p�lverIzIng and amalgamatIng mIl l ,  J. W. Vending machine, E. A. Thissen . . . . . . . . . . . . . . . . . . 530.561 B�lley . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,612 Vessels, apparatus for removing ashes from fire-Packmg qox. L. W\1ISS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530.�71 holds of. A. McDougall . . . . . . . . . . . . . . . . . . .  530.850. 530.851 Packmg. JOInt �aklng, R. KrulZ�r . . . . . . . . . . . . . . . . . 53(\G� Vise, J. J. Tower . . . . .  . . . . . .  . . . . .  . . . . .  . .  . .  . . . . . . .  . . . . .  530.733 Pape: bag machIne, W. B. PurvlS . . . . . . . . . . . . . . . . . . .  530,650 VotIng machine, D. Dobbins . . . . . . . . . . . . . . . . . . . . . . . .  530,752 Paper pulp. process of and apparatus for makIn�. Wag()n bed, C. P. Lancaster . . . . . . . . . . . . . . . . . . . . . . . . .  500,537 H. B 1ackma ... . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!JO.Qil5 WaJlon box lifter. J . W. Hayes. Jr . . . . . . . . . . . . . . . . . . 5ilO.770 
;:��!Y��i�;r·y
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�:ej.: · ·Bottie·wasiier: · · · · 

530,842 
Parer and shcer, vegetabl.e, J. Seubert . . . . . . . . . . . . . ?,3O,H56 \Vash imr machine, U. Reifi'er . . . . . . . . . . . . . . . . . . . . . . . . 530.900 Pawl .and ratchet mecbanlstp., H. I:t. Towne . . . . . . .  530,734 Washing mach ine , Russell & De V aux . . . . . . . . . . . . . 530.854 PenclI sharpener and pOInt protector. J. T. \Vaste or rag picker, E. R. Coverd i ll . . . . . . . . . . . . . . . .  530.615 M undy . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . �'lO.789 Watch . J . L. Hutch inson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.5;lO Penholder. W.,T. RIgh tmyer . . . . . . . . . . . . . . . . . . . . . . . . b;'lO.6003 Water !<auge. ma!!"netic. I • .  K leritj . . . . . . . . . . . . . . . . . .  530.592 
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WB;8te o.r ra

,,,
I.cker: Weather strip, D. 'A. & J. H. Bod iker . . . . . . . . . . . . . . . 530,576 

��e wr��l�:, �h��,Pj�lH. ���1���: ... . . . . . . . . . . . . . . .  530.547 ���fI�c���T��£t����ne�: " " " "  . . . . . . . . . . . . . . . . . 530,6.'U 
Pipes, drain cup and straIner for all', A. P. Mas- 'Vheel rim, E. Warw ick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'10.700 

. sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : .. 530,702 Wheel testing apparatus, water, J. Emerson . . . . . . 530,513 PIpes. street box for g8,S or water. F. A. W. �'5��. 
530 887 Wh ist apparatus. duplicate, W. Sowdon . . . . . . . . . . .  5.'lO. 6B5 

Pits or vaults, constructing waterttght, W. �iac: 
' 

����b��i�fc
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Pla����S: feed 'actuatill"g 'device 'for: ' p: 'E:'jc)hiI:: 530,646 Wr�r��cb�ee Monkey and pipe wrench. Pipe 
son . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.532 Wrist pin. adjustable. F. L. Stone . . . . . . . . . . . . . . . . . .  5bO,910 Plug. tube. A. L. HarrIson . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'10.84 

Pocket, garment. P. T. Mahon . . . . . . . . . . . . . . . . . . . .  . .  
Pocket knife, Morit z  & Greenwood . . . . . . . . . . . . . . .  . . 
Pocket knife, J. P. Nordlow . . . . . . . . . . . . . . . . • • . . . . . .  

Po�t. See Fence post. 
Pot . See Colfee pot. 
Press . See Printing press. 
Press. M. Swenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53().914 
Pressure regulator and stop valve. automatic, I. 

N. Gaskill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530.765 
Pressure regulator, fluid, J. Wi lson . . . . . . . . . . . . . . . . . 530,872 
Primary battery . G. H. Gardner . . . . . . . . . . . . . . . . . . . .  5.10,764 
Primary battery, \Valker. Jr., & Wi1kins . . . . . . . . . . .  530,867 
Printing device. chromatiC, T. J .  Turley . . . . . . . . . . . 5.30,865 
Printing press, Clark & Crom . . . . . . . . . . . . . . . . . . . . . . . .  530,505 
Pr in ting press, \V. C. Wendte . . . . . . . . . . . . . . . . . . . . . . . 530,812 
Printing sheets, perfectIng press for, W. C. 

W<'ndte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530.813 
Pulp, manufacture of WOOd, E. Nolon . . . . . . . . . . . . . .  530,898 
Pump, If. E. Herdman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.m8 
Pump motor. B. 11ellor of Mark . . . . . . . . . . . . . . . . . . . . . 530.848 
Pumpml!". M. K B. Du Marais . . . . . . . . . . . . . . . . . . . . . . .  530.754 
PUiJch. gang, F. D. Swaney . . . . . . . . . . . . . . . . . . . . . . . . . .  530,560 
Puzzle, F. Hesse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530.774 
Rai l bond or connector, C. J. Reed . . . . . . . . . . . . . . . .  . . 
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ltailway frog foot guard, 31. Riley . . . . . . . . . . . . . . . . . 
Railway signal, .J . V. RiciJardson . . . . . . . . u . . . . . . .  . .  
Railwny tJe plate, B. \Vo lbauuter. . . . . . . . . . . . . . .  . • . .  .758 
Rai lway tie, timber, L. C. Ingerson . . . . . . . .  . . . . . . . .  ,778 
�:tt::� ���B:��c�ncf�i �,

bW:i: Delabarre 'at 'ai : : :  5..1U:�� 
Railway trolley, conduit. Hawley & Black . . . . . . . . 530,tkQG 
Railways, carria.2e for elevat.ed. J. N. V aHey . . . . . . 530.809 
Range or cooking cabinet, gas, F. C. De Prengnl . .  530�509 
Range tank, J. J. Malley . . . . . . . . . . . . . . . . . . .  . . . . . . .  530,700 
Reamer, F. Hatmaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  530,841 
Recorder. See Speed recorder. 
Refrigerating apparatus. O. Kuphal . . . . . . . . . . . . . . . .  530.535 
Refrigerator. L. C. 'l'llylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530.670 
Register. See Sales register . 

Regulator. See Pressure regulator. 
Revolver, C. Foeb l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  520.759 
Revolver, J. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,730 
Revolver casings, machine for counterboring bar-

rels of. E. M. Coucb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53().823 
Revolver cy l inders . machine for counterboriug 

cbambers of. E. M .  Couch . . . . . . . . . . . . . . . . . . . . . . . . 530.82£ 
Rheostat. T. W. Shelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,727 
Ring. See Galvanic ring. 

TRADE MARKS. 

Bevera-lles, aerated, J. Heinzerling . . . . . . . . . . . . . . . . . .  26,650 
Bev�rages, certain named, Crystal Water Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.651 
��6���:��e���d �o�bl�:r�f��:l;: '1.': ' Kee·.·. ·.�

,
��: �:gt� 

Bri l liants. white, RipJey Howland Manufacturing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.619 

Catalogues and newspuT)ers, }j�. M. Sproehn]e & 
Cig������

n
lo·bacco: :ias: -i: . Bari;ou.i-" &. 'Son: ::.25,655: �:� 

Cocoa and cocoa extracts, H. Boisselier . . . . . . . . . . . . .  25,647 
Cotton, spool, Wil limanti.,c Liuen Company. 

25.626 to 25.636 
��J'e�Pc'i;d�J�M�L��:��?

O
�����: : : : : : : : : : : : : : : :  �:� 

Garments, men's and boys', Guiterman Brothers . .  25.622 
Ginu;er ale, Pennsvlvania Bottling and Supply 
Glo��:.'�fg.

y
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Lampo. bicycle. Snell Cycle �'ittings Company . . . . .  25.664 
3lineraJ waters and carbonated beverages, Sprudel 

Water Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.649 
Overcoats, A. Benjamin & Company . . . . . . . . . . . . . . . .  25,623 
Packing ring'S, rnober, Crescent Manufacturing 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.661 
Paint, fireproof water, Martin Process (I�ireproof-
pa��f. fo�l�t'j.�')f��lesi : : : : : : : : : : :  : : : :  : : :  : : : : : : : : : : :  �g:� 
Prunes, dried, J. Violett, Bird & Company . . . . . . . . . . 25,646 
Re�edies. certain named, Dr. KHmer & Company . 25.6.17 
ltemedies for female diseases, S . B. Leonardi . . . . . .  25,639 
Remedy for colds. internal . Forsyth & Company . . . 25,638 
Remedy for skin diseases, liquid . B. F. Miner . . . . . .  25,642 
Remedv for the cure pf consumption, O. J. ��uller-

ton .. . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.640 
Roap. laundry and toilet. Enterprise Soap Works . .  25.644 
����Bt

r1i\�� ¥�:��d �:�jr:�SA�S���ri��� : : : : : : : : : �:�� Tobaccos, mixture of Perique, Virginia, Havana, 
and Turkish . L. L. Stoddard . . . . . . . . . . . . . . . . . . . . . .  25.657 

�'
O
[��� lfr:J:

r
����:n���.�

i
.�. ���.��� .��l.�������� 2.1.645 

Wash and insect destroyer. tree, J. M. Carnahan . . 2�·,641 
Wool piece goods, Hamlyn Brothers . . . • . . . . . . . . . . . .  25,624 
Yarns. J. & J. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.625 

I 

�lIl)edieemente. 
O R D I N A R Y  RATES. 

I n .l d e  Pave. eacll I n .ertion - _ ,. ... c e n t .  n l i n e  
l i n c h;:  .;t n a e .  e R c h  ill Mer l i n "  _ _ _ _  81 . 00 n l i n e  

ar Fo·r some classes of AdverUsfl'llUlnts. Special and 
Higher 'rates are required. 

'l'he above are charges per a�a.te l ine- abont ehrh t 
worus per l ine. 'l'h i s  noti ce shows the width of the line. 
and is set in agate type. F.ngravirnrs may head. adver. 
tiliSements at t.he same rate per allate line. by measure-
1fl.ent, as the letter press. Advertisements must be 
received at Publi ration Office as early as '1'hursday 
morning to appear in the fol l owing week's issue. 

TO I N V E NT O R S .  :'u"re�g/I\.!frl��WMa�l�fl���;; 
and J l o d t> l s ,  offers �I)f> c i a l  F a c i l i t i e s  tn I n v e n t
or",.  Guarantees to work out ideas in strictest secrecy, 
and any imp1"Ot'ement that he can suggest goes with the 
1vork. rt'housands of men have crude though really val
uable ideas, which they lack mechanical training to de
velop. Novelties and patented articles manufactured 
by contract. 1 S I � e l l e c a  � t . ,  C l e v e l an d , Ohi o . 

Send for Ga talogue. 

I C E - B O A T S-TH E I R  C O N S T RU C T I O N  
and  �1  anagemen t . 'Vith working d rawings� detai ls , and 
d i rections In fu l l .  J��our engrav ings, showmg mode of 
con8t rllct l < 1 l l .  Views of the two faste�t ice-Sal l i n g  boats 
used on the H u c1son river in winter. By H. A. Horsfai l , 
M . E  Cunt a i ned i n SCIENTI FIC AMERICAN SUPPLE .. 
'\lENT. 1 .  rrhe same number al�o contains t h e  rules and 
re" u lat l oll S  for the formation of ice-boat clubs . the sail
ing and management of i ce-boats. Price 10 cents. 

A R T E S I A N  
Wells. Oil and Gas Wells. drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac
ture and furnish everything re
quired to dri ll and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
M achines for 100 to 1,000 feet. I 

stating exactly what is 
and send for illustrat� c,!lcal'Qgl'!.�_ Address 

_c. =-� . . S_U.",PPLY CO . •  
U. S. A. 

Experimental & M ode l  Work 
Electrical Instruments, Fine Machinery, Special Appa
ratus, Telephones, Photograph Machines, Repairs, etc. 

E. V. BAILLA RD. 106 Liberty Street. N. Y. 

VANDUZEN SJ��M PUMP 
T H E  B E S T  I N  T H E  Pumps Any Kind of  

in Order , n e v e r  

to per H o u r. 
C ost $7 to $75 each.  AddrSSl 
THE VANDUZEN &. TIFT CO. ,  

1 0 2  t o  1 0 8  E.  Setond S t  . . Cincinnati. O .  

T H E  " C L I M AX " 
Stereotyper and M o u l d i ng P ress 

combined, for making perfect C e )  l u 
l o i d  � t e r e n t Y J)e", to be used in 
place of metal stereotypes . A 1 s o  for 
making R u b b e r  � t a l n p s .  Should 
be in use in every printing office. 

See SCI. AM . •  Dec. 30. 1898. Send for 
circular to 

T H E  J .  F . W. D O RMA N C O .  
2 1 ,.  E .  German ;;t . .  

B a l t i m ore, M d .  
Manufacturers of 

Rubber Stamps, Vulcanizers, Stereo
type Machinery and Supplies. 

Rose and escutcheon, combined, C. R. Uhlmann . . 530,562 
Rotary engine. D. F. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  530,874 
Rotary steam engine. H. Staub . . . . . . . . . . . . . . . . . . . . . . 
Rntating stand, A. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . 
Rule, draugbtsman 's . fj'. ,Yo Altpeter . . . . . . . . . . . . . 

Bad!!"e. B. S. Wbite!����.�.�· . . . . . . . . . . . 23,858. 23.859 1 ��� Bottle. C. A. 'l'atum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.874 ' • 
Sad iron. H. M. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
���df�bi:rik�i.

i
:J: 'i: 'hii-i-ey : : : : : : : : : : : : : : : : : : : : : :  : : :  

Sales register, mar..ifoluing,!W. Assheton . . . . . . . .  . . 
Sasb h older, G. E. S c h airer . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Sash, window, C .  F .  01cese . . . . . . . . . . .  . . . . . . . . . . .  . . . . . , 
Sawbuck. S. D. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,601 
Saw driving mecbanism, C. C. Newton . . . . . . . . . . . . . 530,791 
Saw, III etal, M. Udgers . . . . . . . . . . . . . . .  .. . .  . .  . .  . .  . .  . . . . .  530,7U3 
gaw, set, J .  '1\ Bernard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530,501 
Saw teeth. device for side dressing. G. Fritz . . . . . . 530,833 
Sawing "pparatus. cold. H. Ehrhardt . . . . . . . . . . . . . . .  53().6.19 
8c:l1fo ld.  adjui!table bracket, R. O. DavIs . . . . . . . . • . .  530,6R2 
Screw cutting plate, H. B. Keiper . . . . . . . . . . . . . . . . . . .  53C,84.6 
Scrllbbing maCh ine, J. S. H:.tcb cock . . . . . . . . . . . . . . . .  530,689 
Seat. See Vebicle shifting �eat . 
Seed and hulls, process ot and apparatus for 

t.reating cotton. W. C. Johnson . . . . . . . . . . . . . . . . .  530,533 
SepJ.rator. See Gold separator. 
Sewage and apparatu� t herefor, treatment of. W. 

D. Scott-Moncrielf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  530.622 
Sewers . manh ole for, G. Wrlght . . . . . . . . . . . . . . . . . . . . .  530,816 
Sextant attachment , '1'. '11. H. Ferguson . . . . . . . . . . . .  530,800 
Shaft lock ing mechanism, E. G. Crawford . . . . . . . .  5.30,580 
Shafts to vehicles, device for attacbing, W. T. 

Sear" . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . .  53().301 
Sharpening Rravers or otber tool s. bolder for, J. 

J .  Vernier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530.7.'1.; 
ShtIljl(le planing machine. E. H. Kruger . . . . . . . . . . . .  53().6% 
Shirt., J. 1.. Knl&bt . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . .  Ii3O,6IM 

Bracket, J. H. Gavin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,873 
Button case. J . •  Jr . .  & A. Wiedemeier . . . . . . . . . . . . . . 23.868 V E l O CITY OF IC E BOATS A C OL-����?��3�1�a�a�:'.�:.�·. �.����.�'::::.:':::::: ':::.: : "  ra:��� lectio� of interest ing letters to the editor'of the SC lEN_ 
Carpet, A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,863. �i.864 ��!��. �::r�����t�:r.i�� ��� ���t!��� i�t� \��tBf���e 0tr��� 
8}�ctl�:1��

e
r:�:ii.

P
c2;k������: : : : : : .' : .' : : : .' : : : : : :::: ��:��g sail faster tha.n the wind which propels them. I l l u strated 

<;ul'rycomb.: W. P. Kel logg . . . . . . . . . . • . . . . . . • • . . . . . . . . .  23,8i2 �n��!����IHsrii?;IE��j[�;��o��02i�?
e
��ic�c��

N
c�Iritls� R�i��jg:·f�r:b�.gdr::�I

:tr H·aii� : : : : : : : : : : : : : : : : : : :  ��:��� 'ro b e  had at t h i s  offi ce Hnd from al l newsdeal ers. 
Pickle fork. L .  A. Piaget . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.1'50 
Rug. J. B. Neil . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.867 
Rug. A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.865. 203.866 Spool rack. F. S. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.669 
Stove, b eating. W. McArthur . . . . . . . . . . . . . . . . . . . . . . . .  2.3,R77 
Watch cbarm, etc, G. E. Rhodes . . . . . . . . . . . . . . . . . . . . .  23,857 

A l) r i t u ( ' d  e R JH' of the specification and drawing of 
any patent in the foregOing l istl or any patent in print 
i ssued since 186B. 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. 

( � a  l I u ci i n l l  J'Hlf P n ( ""  may now be obtained by the in
ventors for any of tbe inventions named in the fore
going- list, provided they are simple, a t a  cost of $40 each .  
If complicated the cost will be a Jittle more. �'or full 
instructions address Munn & Co., 361 Rroadway. New 
\ ork. Otber foreillll patents may also be obtained. 

��� T Y P E  W H EE L S .  M O D E L S  &, £ X PERIMENTAL WDRK.SMAll MACHINERY NOV ELT IES  s.. ETC. NEW YORK GTENelL WDRKS 100 NASSAU ST N."'. 

MILLING 
-FOR-

M i l l i n g  Parts of Machi nery. 

�����=� �:r1��yc�i�
e
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the production of duplicate and in
terchangeable parts. pr l l lustrated Cataloyue Free. I 

L S STARRETT Manufacturer of Fine Too]s. 
• • , P. O. Box J3, ATHOL. MASS. 

l D ECEMBER 2 2 ,  1 894. 

A RC H I TE CTU RE. 
Meeh&nics. Steam Engineering, Mechan
ical·Drawing, Electricity, R. R. and Bridge 
Engineering, Plumbing, Heating. Minitm. 
English Branches. Send for free circular. stating subject wish to study or Jour tra.de. 
Correspondence School of Industrial 

Sciences, SCRANTON. l' A. 

I S  KARAT 

G O L D  P L ATE 

Pum� ing W,t�r ay ��m�n=uQ Air. 
We take pleasure in announcing that by arrangements 

made with J. G. Pohle. we are enabled to furnish our 
customers with the 

P O U L t  A IR I, I F 'f' l' lJlUP, 
protected by numerous American and Foreip:n patents. 
so��

s
s������g��������������� i���:t����d

t�:f,:�: 

'l·IfIE,.J�e��rsg�irdlit��il���I�n�rJt�N��·'york. 

O I L W E L L  S U P P LY G O .  
l\Ianufact.urers of everything needed for 

A R T E S I A N  W E LLS 
f�o����:,r 2�:1��!: �r;:,

r 
c������

r
i3�fil��t;' 

'1'ools, etc. ll l us'ri UH(� i Of} IU .  }J1 ' I c e  hS l S ,  
fInd discount stUffs on req ltes c �  
Pitbburg. O J !  City and Bradford, Pa. 

Also. 32 Cortlandt St . •  New York . 
A RT ESIAN W E LLS -BY PROF. Eo 
G. Smith. A paper on artes ian we l l s  as a source of 
water supply. Estolential geological con ditions of arte
s ian wel ls . Some chemical features of artesian well 
supply. Contained in SCIENTU'IC AMERICAN SUp
PLEM�-::NT. No. 94-3. Price 10 cents. '1'0 be had at this 
office and from al l newsdealers. 

"D R I LLI NG' 'MACHINERY. 
, MANUFAC TURED B V '  

WILLI A M S  BROTH ERS., ' .  
. ITHAC A. N.  V.� . 

un' . ... IT .. " OR ON S ILLS; FOR, 
OR SHALLOW WELLS, WITH 

STEAM OR HORSE ' POWER 
S E N D  F O R  C ATA L O G U E  

W1WAMS ElROS.ITHAG.A.� 

Ameri can 
_ $6 -Typewriter 

A standard made mach ine. capable o f  good, hard 
����:'ca�g��: ���

u
:��rl ����e��(ft)

s
�la���ters. 

Has a cast iron base and top p]ate, steel working 
f:��\::��S�tz::��J1!�
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facture. ar Write for Iltustmtea Catalogue. 

American Typewriter Co. , 267 Broadway, N .Y. 
If you, want the best Lathe and Drill 

CHUCKS BUY 
W E S T C O T T ' S .  G�;' 0 � �:a8t� 
est Capacity 
and Thtrabil
ity, Cheap and 

II.  �. A .  ... """'" •••• � . • • • ' v. wv':"- c.p�" " . " "  or German. 
1893. 

© 1894 SCIENTIFIC AMERICAN, INC.
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1 9th EDITION G R EATLY E N LAR G E D .  

J U ST R EA DY. 
The Complete Practical Machinist � Embracing Lathe 

Work, Vbe 'York, Dri lls anLl Drilling, 'raps and Dies, 
Hardening and Tempering, '.rhe :lIaking and L'se of 
'l'ool�. Tuol Grinding, Marking out Work, ::\lachille 
'1'0018, ete. By ,J o�hua Ro�e. ::\1. E , author of " _  Mechan
ieal Drawing �elf l'augbt ," u 

�
IodeTn 8team Engines," 

. . 8team Boiler�," " 'l'b e  �lide Valve," " IJatteI'n .lIaker's 
Assi stallt. " 11lustrated by 3!)5 engravings. 19th edition, 
greatly enlarged, with new and valuable matter. 12mo, 
504 pages. Prize . .  _ . . . . . . . . . . . . . . . . . . . 0 • • • • • • • • • • • • • •  $2.aO 

By lilail, f/'f(' of  p()staGe, to all ll  address in the  1vorlel. 
ABSTHACT OF COXTE:"IT:-l.-(1hapter I.  Cutting Tools 

for Lathes anll Pl aning )[achines. II. Cutting Speed 
and Feed. 111. Boring Tools for Lathe ';Vork. I V, 
����� �T�:ti1;�r�'i���

�
'Ec�en��i��: 

D
vfI�' �t��
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���n:P��: 

Vlli. Dri l l ing in the Lathe . IX Boring Bars, X. Slott
ing �lachine 'L'onl� XI. Twist Drills. .\ U. 'rocI SteeL 
XIII. 'raps anll Dies. XIV. \' ise \Vork j 'J.1001s. X V. 
Fitting Cutt ing Hods. X \�l. .:\li l l ing .:\I:whilles and ':\1ill
ing Tools. X \· II . Grindstone and 'l�ool Grinding. XVIII. 
IJining or :lfarking out \York. XIX. :llachine '1'0018. 
XX. To Calcu late the> Speed of Wheels, Pulleys, etc. 
XXI. How t�) �pt a S l iue Valve. XXlI. PUlupS. Inuex. 

Z i,-<r'Pril'I' , $:!.5U })Jj mail, free of P()�t(t(Je, to any address 
in the H'Of·lI1. 

� A c irL ltlar of 4 pllaes, with Flpecimens of tlle illJ(stra
fions, showing thl' ful l  Tn!Jle of Contents, rtviU be sent free 
to (tny vue jlO'ui.-;h i llq  rd.'J wldress. 

iTO!lr Snv a l l (l Bll larged Catalo!lw' of P, act ical and. 
Sc il'ntijic Book.'!, m lJfI(JC.". 81'(', ami OUt ot1ll'r ( 'atllloguf'.'? 
the whole c01'erfnu n'I.'fU lH'(Ulr71 of Hciellc(' ai/p1iett f,o t,lI e 
A1'ts, sent free a n a  free of JI()stfl!lC to all'y ow' 111 any part oj the rtvo1'ld lvh. H'ill furn�h U� with h i� aadress. 

H E N R Y  C A R E Y  B A I R D  & C O . ,  
INDGSTHIAL PUBLISHBRS, BOOKSF.LLERS & I:HPORTERS 

S 1 11 'Val n u !  ";t . . P h i l n dp l p h i n ,  Pn . . U. "'. A .  
For the Pictorial and Literary Presentation of 

the E vents of the Day 

. )�. . ........ 

TAKES T H E  LEAD.  
In add ition t o  its many other attractions , i I I us= 

trated records of the ach ievements in 

"'. S C I E N C E  A N D  ART .'" 
form a notable feature. During 1894 there have 

been capital articles on such topics as : 

Ohicago Drainage Oanal. 

Recent Excavations at Dashur, 

Gold Mines of Oolorado. 

Egypt. 

N eed of a National Health Board. 

Electrical Industries. 

Cleansing the Streets of Paris. 

Constant advancement in excel lence is the chief 

guide in the d i rection of HARPER'S W E E K LY ,  I 
and, with almost boundless resou rces , it w i l l  con= 
tinue to treat every scientific event of public i n =  

terest comprehensively and at the shortest notice. 

3�d T h o u . a n d  N o w R e ady. 

A B C  OF  E L E CTR I C ITY 
B y  \\' �I. H .  :\IEADOWCROF'l'. 

FROl\I TllE LABOHATORY OF THOS. A. "EIHSOY. 
OltANGE. ]i/o J . . Sept. 24. 1888. 

E?e���f�i����;':;;�d ��11(?tb���;!1:t:l���t;r��� ;��:1��8! 
therein are currect. Your treatment of tIle suhject. and 
arrangement of the matter, have impressed m e  favor-
ably. Yours truly. 'I'HOS. A. l<JDISON. 

" Electric science i s  making magnificent �trides, and 
t.his book tills a useful office in settfng forth the features 
and cbaraeters of these advances."-Brooklun 'l'imes. 

" The book i8 well i l lustrated, and no pains have been 

I
' 

spared to make it accurate and reliable throughout."
Electrical Hf'rii'w.  

H In simple language the author lays bare the seerets 
of electrical science and application."-Ell'ctrLcal TVol'ld. 

108 pages, illtl�trater1. Cloth binding. lrm be �ent 
lJO,";(plltcl jor 50 cent�. 

IIO�IE 8 1 1 0 I�  CO . . 4;; V � " " Y ",I . . N ., w  Y o r k .  

The United 

Autographic llegistcr Co., 
1 48- 1 54 M o n roe St.  C h i cago 
REGISTERS LEASED ���� 
of less than .2 cents per day. 

' OR SOLD at fro.m $ 1 5 to $50· "'�"'!"'I""'_ 5.2000 tn  use. Th-fade 
in 25 styles. St-'IHI for Circulars 

BEWARE of I nfri nge ments 

AGENTS W A NTED �7e��I!H���';e������:
s c�::; 

plan. Three hundred per cent. profit. RICHARDSON 
& CO., 82 Reade Street, New York. ------- -----------

W O O D E N  T A N K S .  
For Rai lroads. �1ills and Manufactories. 

Builrters of Steel Towers and Tanks. 
La. Red Cypress Wooo rt'anks a specialty. 

\Y. E. ( ' A L II \V I<:I , L e o  . .  
217 F. .  Main St.reet, J .. ouisvil1e, Ky. 

W i mshurst Mach ines 
!,>, 1 t; a n d  6 0  I,i gll t Dy

n n nl D  e a s t i n /ils, 
Simple and other SCl F.NT1FIC 

A \f ERIC,\N Motor Castings. 
E :"i Gl :"i E  e A "'T I !\ (l �. 

TRI,1<; I' H O :"iES, 

�' itu t i f i t �mtritau. 

* T H E " MU N SON " TYPEWRITER .  
'l'his machine i s  an U evolution," the outgrowth of years of experience and the 

best ��s��;�e�
f :����g�.
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o the To his own interest who dEa\:' in Alms and Ammunition or who �hoots a IdLe 
Pls:ol, or �hot Gun and La; nor a " opy of ID.E.\L H. \.:\J) BOOh. ,. l\"o. -l .  A 

Ensi l y  O I) {, I':t l t' d .  with lT ll i v e rsnl li e }- H o a r d .  �Lr���:� :Z�g f��t��:�;\O�j.; t:;lt
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InEAI� li t' (;, ('0 . •  Dr:1wt'r ::-6" , I': e"\\' Jhn(>n, (;t . . t:. /!io. A. INTERCHANGEABLE STEEL TYPE WHEEL, 
d u r ab l e  and p a � i l }"  kept in order. ;{O keys, 90 characters. Weight, with carry

ing case, 16 pounds. Special wheels for different lang-uag-es. S I NT Z  GAS  E N G I N E  G O .  
Highest j}Iedal Awarded, Trorfd,','1 Pair, C7l io{go, 1893. Sen d jor circular to GRAND RAPI D S, MICH.) 

The M u nson Typewriter Co. , 1 7 1 E. D iv is ion Street, �h icago. I I I . ,  U. S. A. U. S. A. 
3-1anufacturel's of the � i n f z  �1  H 
. i O I l U I· Y  u u d  J l a r i lu-' ( � a l'l  and 
( � :a � o l i l l f' .', I I t! i l l l' l'!' .  i:!::sppeially 
adapted for TIonts and Electric 
Ligbf,ing. Runs witlJ manufac
tured or natural gas - :B()at� and 
launcbes. Prices within the reach 
of nIl .  � Sell ft for ( 'ataZogue. 

Railroad Train First, Bicycle Secon d , ' 

R.unning Horse Third . 

J O HNSON'S time of 1 . 3 5 2 - 5  for a m ile  ran k s  
seco n d fastest of any method o f  p rogressi o n .  
Eng i n e N o. 999 o f  the Empire State Express 
covered a mile over the N ew Y o rk C e n t r a l  
trac k s  b e tween C rittenden a n d  W e n d e ,  N .  Y . , 
on M ay ro,  1 893,  in 32 second s, being the 
record for the d i stance . Salvator, the great 
runn ing h o rse,  ran a mile in 1 . 3 5  1-2 on the 
M on m o u th trac k .  August 28, 1 890. In no 
other c l a s s  of sport  has the two-minute mark 
been beaten under fai r cond itions. The pac
ing record for a mile i s  2 . 0 1  1-2 made by 
Robert T . ,  while the lowest trott ing figures 
were made by Alix at Gal e s b u rg, recentl y .  
2 .03 3--+. -From the BiCyCling World. 
$24. A n  8 Light,  1 6  C .  P. , 1 1 0 Volt  Dyna m o  

rJ10 introduce our l> vnaIllo� 
and l\lotor� of larger � capaci
ty and gain the confidence of 
the public, we place 011  the 
market a high grade machine 
retainin/il all the speeial fea
tureM of larger maehines. 
Durable. effieient, compound 
wound, self-oiling, finely fin
isued. P l at i l l "  U y n a ll l o !'i .  
an sizes. 
� Sc'nd for circular 1tJ'o. 22

. ROTH &; ECR, 
3 2  Market St., Chicago, III. 

to play whist without the 
etement of chance ilil with the 

C H I CACO 
Dup l icate Whist Boxes . 

They are n o  larger than ordinary card caseR 
-are built on the f'.implest principles-durable and vel'Y 
h3:ndsome-not at all like the other ull\vieldy and e01l1 pllcated contrivances . Set of 12 boxes, $5 ; including lZ 
packs of enameled playing cards , $7. Express prepaid. 

Sample l·ox with csrds in, 2oc. 
Circular and complete price list sent free. 

A. H. lVOODlV ARD, 852 Caxton DIdg., CRICA/;(/. 

M ATCH $ MACHIN E RY.  
Latest improved. Complete plants furnished. JOS. C. 
nONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 

1 8  KARAT 

G O L D  PLATE 
Gen 18' or �adle8' Size. 

t:CT T illS O,[,T and send it to us 
with your name and address 
and we will f:>end you t his 
watch by express for exami
nation. A. Guarantf'e for 6 f ears 
and chain and charm sent 
with it. You examine it and if 
you think it ft barg-ain pay our 
sample price, e2.35, and it is 
yours. It is bf'autifully en· 
Rraved and w arranted th(-'best 
time-keeper in the World fOI 
the money, and equal in up· 
pearan('4il to a. genuine Solid 
Gold W a tch. Write to·dllYJ this offer will not appear 
again. Addref's 

THE NATIONAL MFG, 
&. IMPORTING  CO . , 

334 DEARBORN STR EET, 
C H I CA G O .  I L L. 

__ --"'C7'=-----=Mention the SOTENTTFTC' A_M_E_R
_T_CA_N_

. __ _ 

R E C E I V E R ' S  SALE.  ;M ::ili��?;'l��g¥�c1��� 
a'1d '1'001 Co., including real estate, tools, machin-

J.lellt iotl thig  paper 

The E lectr ic Cand le 
i s  the cheapest and most reliable are light for projec
tion. It will run Il1 both the direct and alternating 
current, and will fit almo�t any lantern. 

� Scurf for illu�t rated circular. 

QUEEN & 00., PHILADELPHIA, PA. 

���WORKSHOp E���-
With outfits of Barnes vVood and Metal vVorking 
�hinfr?gJcars?c���IY ,;! .... �-..,.,j pete with Factories that use steam .... 1I:.lE;:"Y' power, both in quality and profit. on product. 
The only complete line of such machines 
made. Have �tood the test twenty years 
Send for catalogue. Addrei'1s: • 

W. F. IlL .J O H N  BAR N E S  C O . ,  
1 999 R u by S t . , R o c k fo rd ,  I l ls.  
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M .:\  (� H I N E�.  C o rl i l"o1 l':i  E lI g- i n e!oi� n l'p,"�f"l'S' 
and Seventh Sts , Buffalo, N. Y., and consists of a four " nll� B u t t l cl·IIi'. lH a e ,lI l Il l"l'Y . .  THE VlT·TER 
Htory hrick lmilding ful1y equipped for the manufacture. 
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w�aiU�k�c�e�, �'�V�I"�' of ti fl lwr'H maehines and tools, machinery for wurking --- -
shcf't metal , presses, dies, etc. The factory is now in 
operation, and all information in referenee to same . 
cheerfu l ly given. Addrel-\8 �nCHAEL N}jiWIUJL. Re-
ceiver, cor. Hudson and Seventh Sts., Buffalo, N. Y. 

KEEP THE HEAD COOL. 
T h e  Hraidc>d W i " .,.  S p r i u ir  

I 'i l l o w  I S  Cool and 
Cleanly. Comfort

able as down or 
feathers. Praeti. 
cany indestruct
ible. Price, up. , S'lrmnon to know. eJ-page pamphlet, 
1 IoI 8tel'e��

u
?
t
1,l
s
e i 8tamp�. Dr. E. J. GoodWIn, ::';olitude . 

Ad�';;� $2.50. S A F ETY TH R U ST CO LLA" , 
St., J�hilll .• J'a � () l j l n  A N I) � I' ] J I 'I'. 

__________ Of dlaracter and at. price to Emit 

A N Y  I D EA I S  W O RTH LESS 1 f t the most ('ritical buyer. Dealer .... ��. e�sc,fir;,,�'k� in Rhafting will COllRuit their 
you a "iiwdcl or "manufacture. Write. Terms very reaSOll- interests in writing for Price 
able. L. R. HITCHCOCK, Wa�:r_t_ow_n_,_��l� ___ THE GouvJJ.�����N ���7;����' Co., G(luverneur. N. Y. 
GROUND MICA of a

1!)f��r
e
���';;es 

_ SHANNOCK MICA CO. , tlHAN]i/OCK. It. I. 

ST ER EOPTI CON S .  
MAG I C  LAN T E R N S  AN D 
ACCESSORI ES. SEND FOR CATALOGUE. 
TO CHAS BESELERMAKER218CENTRE 5T. . N EW YO R K : 

LECTURER S ! �X��O���!i<t����;'l· 
for I . n ll t el"n S l i d e s .  From original subject, 75 cents 
each i from own negative, 40 cents each. 

The Ba i l ey Automat ic  B i cyc le  B rake 00 is as quick in action as thought 11-
Helf. So unobtrusive. the . f�dp " � wonl<l never know be had it were i � _� '� �lOt .f()r tl�e iru,tant and effeetive .a id 

�\�j) k\��r.
e
�tl.��171S�

l
C:�;3

t
si�: CRH�����(:' 

CR ITER I O N  MAGIC LANTER NS 
A n d  

Stereopt i cons .  
---Vg�· US E GRIN D  S To1rr. ,-

If so, we can supply you. All siz
III O l l l l l f' "  anLl 1 I 1 1 1 l 1 0 1 1 1 1 I f-' d .  alw 
kept in flotoek. Remember, we mak 
specialt,yof selecting stoneM for all I" 
cial purposes. � Ask jor cataloQu 

OU, IJime or Electr ic Light. Front of T�antorns easily removable for substitution 
of SCientific attachments, \Ve make lanterns and views for all kinds of uses. 
�- ('(ltlllo(luts frff:'. J .  B .  ( ' 0  L r[' t.\.- ( ' 0  •• I H n p .'klJl un � t u  � •• " , 1:�Dl·k .  
189 La Sane Street, Chicago, I l l .  1140 Market Street. San Francisco. Cal. 

MESSRS. MU.N� & Co , Solicitors 
of Patents. have had nearly fifty 
yearl:'!' continuous experience. Any 
one may quickly ascercain, free, 
whether an invention probably is 
patentable by writing to l\1unn & Co. 
COIDlllunicatiow; Htl'ictly confiden
tial. A bandlJook of patents and 
how to outain them sent free. 

PATENTS 
taken througb Munn & Co. receive 
speCial notice in the Scil'1dit/(' A nur .. 
�i(��aniI�

i
fll��I��g;3, h:�

e
��� l��&::i circulation of any sC'ientitic work. ,3 a year. 8pecimtm eopi(?� free. 

Addre," }!UNN & CO" 
New York, 3Gl Broadway. 

A Desi rab le  H o l i d ay G i ft 
• •  D R A P E R ' S  • •  

Reco rd i n g  Thermometer 
Gives a conect and continuous record 

in ink of the temperature on a weekly 
chart. 

Indorsed by the U. S. Government. 
Stanr1ard�zed and lVwrrantl'd. 

lV1'itc for pwrHcular�. 
'J' H E  D R A P ER lll FH. C O . ,  

1 �,):-l F I' o u t  � t . .  N e w  Y O l'k 

Patent Steel � SKt:LETON LEGS _ 
J Are the Best. � Established 1849. 

. 
D. W. KOLBE & SON, 1339 Arch St . , Philadelphia. 

CLOTHING 
801<.1 direct to commmers AT U)WER'r PIUfES 

VENETIAN IRON HALL LANTERN. 

M ore Designs. 
O u r  Book let  

Venetian Iron 
for a Stamp. A .  F. WEED & CO" 

108-8 LlS. "TY aT. N EW YORK. 

"Opalescent 50ft Hned Radiance." 

x. P - P. 
Express prepaid to 
any express office in 
tho Umted States. 
Remit bY 650  
Draft or 

��dn:r: '" 
We al so se i l  the 
Tool s and M ate· 
rial s to make this 
work yourself. 

j::��::�;�!�Ct:� Agents. $75 
a week. Exclusive territory, The 
n.pill DJsh W aiher. Washes all  the 
dislws Cor a family in one minute. 
Washes, rinses and dries t hem 
w i thout welling the hands. You 
push the but LOll ,  the machine doeJl 
the rf'st. Bril{hr,  polished dishes, 

cheerful wives. No scalded 

� II _��N,:,g�':'�k�:��d�i)S::h:�"�.�n�o;�m�u�:s�"ct�!��: Il l! rabie, warranted. C i rcular� free 

W. P. HARRlfi\ON & CO., Clerk No. 12. ('o] umbuA. O. 

T Y P E W R I T E R S. 
All makes half-price. R�built to equal new. Shipped WIthout deposl.t t<} rei'lpons.lble parties in all parts of the world. Unpre,l lHllced adVICe g-iven. Illust'd cata. free. 'l' Y I' E W R I 'n : R  ( 45 Hberty Street lIEAJlQI 'AI ITERJil, 5 New York, U. S, A. 

Tho TYDOWrilor 
EXCHANGE, 

8 Barclay St. , New York. 
\Ye will save you from 1()  to 
50 per cent. on ��ypewriters 
of aU makes, 

� Se11li jor cataln(}Hf'. 

S T E E L, I R O N ,  C O P P E R , Z I N C, B R AS S ,  T I N , 
A n d a l l  D t h e1' lllp t n l ",  Pf" l'fU l' n t f' d  a �  U f' q n h'ed fD1' Grain Cleaning and Min-
i
�!�r��lip*&h:�
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r:}'ile Works, Filters, Spark An:ester�, GaH and Water \Vorks, Oil, Gas, and Vapor Sf-oves 
Coffee Machinery, E'tc. ,  pte. �tandard Sizes Perforated Tin and Brass always in Stock' 

T il E  H A R U. I "' GT O N  .\C I" 1 ' ( ;  . .  E ll F O H A'l'Il'iG CO. ,  e llicago, . 
And 284 Pearl Street, New York. 

Thp ( ' L EV E L A N II ", T O l'i E  C 
Zd Floor. Wilshire. Cleveland. 

NOW R.EADY I 

FOu1'teenth Elliti 

Experimental 
A G R EAT B O O K  FOR THE H O U  

/ ! 

/ 
l '..! O IJ ages a n d  1 1 0  �up erb '-.J"'/ .,-dd 

Just t.h � thing for a holiday present for any 'man 
woman,:-.;t.udellt, teaclwr, or anyone intprc .... t ed in Elcience: 

In the rwyv maHer ('ontained in the la .... t t-'(Uti0I1 wil1 ll(� 
found the Scientific l}Rc of the Ph01l0g-raph. tJle l'UriOUR 
optical i l lusion known Uflo the AllorthoscoJle. toget her 
with other new ami i lltpreHting Optical ] l lusion�, tIJ(; 
Optical Pro.icction of Oparpw Ohjects. llew experiment.'l 
in Project:ioll, Irid p�eE'nt. Gla�sl HonlP points in Pl.wto-
§���r�\�� �;lt�l��::��ic�tlW�f�·w,r:li���i, �y�le�L"i�:��1(::��"IF�;;�12 
er, l1a('("trif'al H,o('ker, �Jler-tr i ( ' Ch inll--'s, How to COl' ',' 
Lantern Hl idef', �tl1dy of t.1l l" �tars, and a grpat deal of other new matter wlncl! will prove of inter('�t. [0 seien
titlc readers. 

b���N�
g
��'iJ�2i��fot:h�

t�y ��i1:$11i
.n
l�ta�f�\�t" 1 .7 

�Sf'nd for III II "r 1'll tf'd nrC/ti l l  

M U N N  & CO • •  Pub l ish 
Offi ce o f  the  SC I E N T I F I C  A M E  

3 t H  Hlt O A U WA Y .  N E W Y O it  

© 1894 SCIENTIFIC AMERICAN, INC.
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ORDINARY RATES. 
Inside Page. each insertion, - 1;; cents a line 
flack Palle, eacb inserlion. - • 51.00 a line 

Ill'"' F<w some classes of Adveriiuments, Special and 
Higher .rates are required. 

The above are charges per agate line-about eight words per line. This notice shows the width of the line, and is set in agate type. Engravings may head advertisements at the same rate per 8Ilate line� by measurement, as the letter press. Advertisements must be received at Publication Office as early as Thursday morniDj! to appear in the following week's issue. 

COLD FORGED PRODUCT. 

Forged Wood Screw 
Patented May 10, July 19, 1887; Oct. 29, 1889; 

Ang. 19, Oct. 21, 1890; April 7, May 12, 1891; 
July 19, 1892. 
lts A dvantnsres nre : 

1. Stronj:{er than a common screw. 
2. Uniform and wide slot. 

. 
3. Requires the use of hut one hit in hard wood. 
4. Inserted. easier. 
5. Centralized point. 
6. Superior holding power. 

The New 
Model 

No. 
Remington Typewriter 

• • A DEVELOPMENT
NOT AN EXPERIMENT. 

MANY NOTABLE IMPROVEMENTS. 
Permanent Alignment, 

Improved Spacing Mechanism, 
Uniform and Easy Touch, 

Better Ribbon Movement, 
Improved P�er Feed, 

AND MANY OrHFR USEFUL AND CONVENIENT DEVICES. 

WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, NEW YORK. 

BUY 
ITELEPHONES 

'1'''ot n"f� �ood-liot ·· ch e ap Ihillll!'il." The difference in cost is little. We guarante.e our apparatus and 
���r:::!�:n��� ��3\����ma:na:���el���) �r J�t��,h ��:ts. 

WESTERN TELEPHONE CONS'l'RUCTION CO., 
(<10 Monadnock Block, CHICAGO. 

Largest l'fanu.facturf'1's 0{ 'J"deplwnes -in the Cn'tted Sta.tes. 

KDOAKS $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, 
!! Send for � 
Zflatalouge·Z 

Rochester, 
N. V. 

7. 1.1he screw being (�old Fo rged. instead of Cn,. leaves on its entire surface a THE ONLY STORAGE BATTERY IN USE IN CENTRAL 

At 

metallic skin. 
STATIONS OF AMERICAN MANUFACTURE. W- Send for samples to 

THE ELECTR IC STORAGE BATTERY CO. , 
AM E RIC A N S eRE W C o. �' . Drexel Building, Philadelphia, Pa. 

I p . P::,:':':��:::.:',_ HL�"!!.PE AC�!!!I�q�!TOR. 
rICO �"wing Machinell,<!rgans, Pianos . S'alep,Tool: Electrical �tora""e Cells of any J)esired Capacity 4 Ncales of all vuietles and 100u other articles. - B • 

Lists free. CmCAGQ ScALE Co., Chicago. lll. iT Cataloque8 giving Oapacities, DimensiO'ns, Weights, Prices, etc., on application. 

ACCOUNTANTS 
who use the Comptometer 

have no trouble with their trial balance. Has it ever 0c
curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves? 

Write for Pamphlet. 
FELT .. TARRANT MFG CO. 

62-58 ILLINOIS BT •• CHICAGO. 

IC2-HOUSE AND OOLD ROOl\L-BY THE Mos·f
pOPULAR. SCIENTIFIC PAPER IN THE WORLD. 

� ESTABLISHED 1845. 
I:' G. Hatfield. With directions for construction. Four €ngravings. Contained in SCIENTIFIC AMERICAN SupPLEMENT, No. ;111. Price 10 cents. To be had at this Office and from "II newsdealers. 

Circulation Larger than all Papers of its Class Combined. 
Only $3.00 a Yea ,', inclnding Poslage to United S'atcs, Canada, and Mexieo, 

illcludiug' Postnge to ull ('oullu'ies in tbe Postal Union. 
$4.00 a Yenr, 

yi��� ��I��� 1�e�!i���l���:lhi�; ��p��an��efr�� excellence, and enjoys the largest C irculation ever attained by any scientific publication. Every number contains sixteen lar�e pages, beautifully printed, ele· 
fg��liv!ll;:;�:je�: t�! :�:{��v�Y, ��f:::ti�;:�n� i�: 
��f:�! :�dat��esU��f�Y l�s,P!�g���:n�eRFon�;�t&e�� 

It abounds with fresh and interesting subjects for dis� cus"!ion. thought or experiment. It, tends to improve 
���e����n���������:s 1°u�31�!tsX;j���iuf��;��ti�ri� for business, and for simple lig-ht and profitable occupa· tions. It promotes Inuustry, Progress, FJ.1hrift and Intelligence in every community where its circulates. 

I DECK\lBER 22, 1894. 

A DE ... GH'l'FUL eHRIS'I'MA'" GIFT. 

The Kombi 
Camera 

Makes a p.icture the size of this and in any shape you please. It is a combined camera and graphoscope. 1% by 2 in.-weigbs ( oz. Goes in any pocket, no tri-
lfgy�O r �Jf:lcall�� tt�Y 

WiU photograph anythimg � or anyboWy. Can be maile very profitable. �"" The I,"ombi, complete, S3.BO. 
C � ..... /, �rrip of Filln (Za exposuloes) �O 

ceo!!. additional. 
If not for sale by your photo dealer, the Kombi will be sent to any address. postage paid, on receipt of price. 

ALJ<'REII e. KEllII'ER, 208 Lake St., ehicago 

F R E E! �:f1i�1iiG�,;,h�lfeJt;���fI?i�s1�.e tions, will be sent without charge to any part of the world to any hlacksmith who will write for it. Address 
M. T. RICHARDSON CO .. 84 Reade St., New York. �GE"TS WANTED FOR. FINE TOOLS IN EVrRYSHOP 

WR"EFOR ... S � . 
I?ATALOGUE ..,.H.BE LV & ..,0. ANDAGENCV. CHICAGO,ILL.U.S.A.-

OATES ROCK & ORE BREAKER 
Capacity up to 200 tons per hour. 

�:tar.r��dc��O��r��:�J��� rg� all otller Breakers combined. 
Builders of high grade Mining Machinery. King-Darragh Concen· trator. Connersville Blowers. � Senil for Catalogues. 

GA'.'J<�S InON 'WORKS, 
50 C So. Clinton St .• Chicago. 

HI6 C Liberty St., N. ¥. 237 C Franklin St., Boston, Mass. logy, Mineralol!:y, Natural History, Geography, ArcbreOlogy� Astronomy, Chemistry, Electricity. Light. Heat, Mechanical E�ineer
.
ing, Steam and Railway Emrtneer

ing. ¥iP�Buildlng, Marine En,lneering, l'lwto-

THE �CIENTIFIC AMERICAN lWfbuld have a place in every Dwelling, Shop, Office, �ool or I .. ibl'ary. Work-men, Foremen. Engineers, Superintendents, Directors, J • • • 

r';:it�:e�ffifA\'��t���m�i:��P���f�hi�;'8e�e�� Parson s Korofagrcat Instltute. 

American 

Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters
Patent No. 463,569, granted 
to Emile Berliner N ovem
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
189?, for a Speaking Tele
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro

transmitters and of 
telephones. 

eih�nJ�������tgr��r��a:,tw��ncu���s:,r��t!��I� Economy. Biography, Medicine, etc. A vast amount of 
�lft� ��j��l����!���rt�:t�CoY�����s�{)? it�s��a��� 

wg,lk and Pl'ofes.sion in lii"e, win derive satisfactlon and I Cl 
ill l���!ici'"�� a regular reading of THE SCIENTIFIC �cbool for atcbrnakerlb 

with engravings. 
Each issue contains a full list of inventions for which 

:'�k.t;i��'ge t��eR&:�ie�J-111\��(,�fiti-t�t��oe!�� Queries department, with its full an�wers to various questions in mechanics and general science, win alone repay the reader for a full year's subscription. 
The most important EngineerVng W'" orks, Mechanisms 

�� r.,���b"e"Jy�e.t:i �g�'i"����I�bl':�R�61��presented 

As an instructor for the young it is of peculiar advan· tage. Try it .-Subscribe for yoursBlf-it will bring you valuable ideas; subscribe for your sons-it will make them manly and self-reliant; subscribe for your workmen-it will please and assist their labor j subscribe for 
hitin f'li¥�l?ds-it will be likely to give them a practical 

One <,opyof THE SCIENTIInC AMEHICAN and one copy of THE SCIENTIFIC AMERfCA N SUPPLEMENT (see prospectus below) will be sent for one �ear, postage pre-
���Jg, ��r���&ri�i�����e d�fti!�� b;a:�:, �ubW�':er�� 

SCIEN�IFIC AMERICAN SUPPLEMENT. 
Published Weekly. $5.00 a Year, including Postage. 

Tbts..... is a di�tillct paper from THE SCIENTIFIC Penlectees,hAisrttOsr,YaIO'df tMheec Par Ong"CraelsSE Onfg,tnheeert,.in�e.s Tinh,.tshpeaSpCeir-AMERICAN , but it IS uniform in size with it, every num- h, _ 

ber containing 16 octavo pages. THE SCIENTIE'IC contains no advertisements. A catalogue of subjects 
AMERICAN SUPPLEMENT embraces a very wide range published in TH E SCIENTIFIC AM F.I <ICAN SUPPLEMK�T 
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