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� citutific �tutritau. (JANUARY 7, I&)3 
SAFETY SUGGESTIONS FOR OCEAN STEAMERS.

�
�eive the Vatican exhibits, Marseilles to receive the 

Oonsiderable anxiety prevailed in this city during the French Columbian relics, and will then proceed to 
past week owing to the non-arrival of the British fast Cadiz to assist in fitting out the caravels for their voy
mail steamship Umbria, of the Cunard line, plying be- age across the Atlantic over the original course taken 
tween New York and Liverpool. The apprehensions by Columbus. The caravel Santa Maria, representing 
for her safety were considerably relieved by the arrival the discoverer's flagship, will be sent over separately 
of another vessel that reported having seen and sig- by the Spanish government, but will join the other 
naled the missing steamer at sea. Thtl Umbria was vessels at Havana. 
then under sail, 750 miles distant from New York, and The entire fleet is to start from Cadiz not later than 
signaled that she was disabled, but required no assist- February 15, so as to insure its arrival here in time to 
ance. From this it was assumed her machinery was out participate in the Columbian naval review at Hamp-
of order and repairs were in progress. ton Roads next May. 

The large and splendid German steamship Spree .... , .. 
lately met with a serious disaster, due to the breaking The Medical Uses of CODlpressed Gases.* 

of her propeller shaft. Ragged parts of the machinery BY CLEMENT B. LOWE, PH.G., M.D. 
broke 1\ hole in her after compartment, which soon Within a comparatively recent period there has been 
filled with water, and the great vessel was left help- introduced to the notice of the medical profession the 
less, to drift upon the waves. Fortunately her com- use of compressed gases, the principal ones now being 
partment bulkheads remained tight, and her signals used in this way being oxygen and nitrogen monoxide 
of distress were seen by another steamer, which took (formerly known as nitrous oxide, or laughing gas). 
her in tow and finally brought her into port. The medicinal properties of both of these gases have 

The accident which occurred to the double propeller been known for many years. Experiments made upon 
ship City of Paris a few months ago will, doubtless, be animals have shown that the inhalation of oxygen pro
remembered by most of our readers. In this case one duces no injurious effects, but the reverse � they gain 
of the propeller shafts broke down and the flying frag- in body weight through the stimulating effects upon 
ments of iron broke through the bottom of the ship, the nutritive functions, these results being produced 
and also through the longitudinal compartment bulk- mainly by the effects of oxygen upon the blood through 
head of the adjoining engine room, so that the water the increase and stimulation of the red corpuscles. The 
quickly filled both engine compartments, disabled both effects thus.produced upon animals have been verified 
engines, and left the vessel helpless. A double propel- by numerous cases reported by physicians of promi
ler ship had been previously regarded as particularly nence. The chief diseases in which it is indicated are 
safe ; it was reason�d, if accident happened to one set diseases of the respiratory organs, characterized by dif
of machinery, the remaining engine and propeller could ficulty in breating, such as asthma, croup, etc., also in 
drive the vessel at nearly normal speed. The futility the early stages of phthisis pulmonalis; in chronic in
of such expectations was well illustrated in this particu - digestion, and especially in asphyxia from poisonous 
lar case. gases, such as carbon monoxide, etc. In the latter case 

The question whether all reasonable means of secur- its use may be invaluable; for instance, a person has 
ing the safety of ocean steamers in case of accident are been found insensible from the inhalation of carbon 
at present made available is an interesting one. We monoxide produced by imperfect combustion in a stove 
think they are not, and that much might still be done, in a bed chamber. If the carbon monoxide has not 
without material augmentation of weight or expense been present in sufficient amount to saturai;e all of the 
in the fitting up of the vessels. We will make a few hoomogiobin of the red corpuscles of the blood, recovery 
simple suggestions. takes place, but very slowly, it being weeks or months 

N early all steamers of the class mentioned are pro- before the patient is restored to normal health. In 
vided with a number of independent donkey engines, such a case the inhalation of oxygen would be of the 
boilers, and pumps. It seems as if it would not be a greatest valve, the hoomogiobin being at once changed 

Contents. difficult matter to carry pipes to bow and stern, and to oxyhremoglobin and the blood in the arteries being 
(lIIustrated articles are marked with an asterisk.) arrange suitable connections with the pumps, so that restored to its bright scarlet color. 

n-eatlOir .... oodveckers........ 
1 j Mall service. street car . . . ......... 10 in the event of accident to the main propelling machin- The anoosthetic properties of nitrogen monoxide were 

ns,dob\rds eai? . . . . . ........ 
1 

Meteors ofNovomborOO .... . ...... .  ei'y, the variomnstreams of water could be joined and discovered by Sir Humphry Davy. It was first used in. tJ��Ui6:' Lb.;;: ohi��i:�:_ g. �=g�t:�:��
g
e. !�:��:gnoiogy 3 �����=�.0!&iiDii*:::: � I ParYi'':oiieiii''buii.iiiig;,:''oiiawi.: 7 used to propel the ship, the same asnoW'-"pl'aeticed on in'dentistryby Dr: Wells, 'of Hartford, Ct., and more 

��neader, Stone's- . . .... . . . .  � Canada' . . . ...................... 8 jet-propelled vessels. With a proper arrangement of recently a,s a remedial agent by some of the most emi-
.!ng,a. alJ of tiles' . . ..... . .... 'I Quarrying red sandstone' ......... 1 J'et pipes, the vessel could then be readily steered in nent physicians of the country, Dr. J. E. Blake and A. Int. Forell's Portland........ 6 Rusting, the prevention of .... . ... 10 
�!f,"g�i'i'a'Fn::nQu:�::ss;.;.:: � Saf:��a.;:::F..������.� .. ��� .. �� 2 ('ase of breakage of the rudder, and kept head to wind McLane Hamilton being prominent among them. It 
�I�' iigiii' 'siiiiUiliiig' 'appara: 4, ��r� .. t3�]';.�'1�;:��?����,.

N.Y·1 if the engines were disabled. It is also probable that, is also being extensively used by medical quacks under 
lS*............. ... ... .. . . . . . . . .. 5 I SignaJing apparatus, Boughton's' 5 by a simple attachment, the main engines and boilers the name of compound oxygen. It should be stated :I, compressed, medical uses. 2 Skating on artificial ice* . . . . ... . .. 11 
',moisture in........... ... . ... 7 Speaking tube, the" Homacous- might be used for jet propulsion, in case of loss of the that in many cases the latter gas has given better re-natural, decadence of. . . .. . . . 3 tic ". . . . . . . . . . . .. . . . ... . . . . . . .. . . . 6 '��t!W,�g:,si.�.������::::::: J ¥li':,sg'l8I'ji!?g:u����k����::: 1� propeller blades, which is not an uncommon accident, sults than those from oxygen. It is stated that one of 
I]ost by wind currents . . . ..... 10 Tuberculosis fro", bed bugs...... 5 as we all know. the best known of New York City physicians has used lU"l'iHclal, for skating in Tunnel, an eil!:ht mile submarine. 6 h 0 000 11 . 
IU'ls· .... ................. ....... 11 Watchmaker s tool, Cameron's .. .  6 We have in our back volumes several times illus- more t an 2 , ga ons of nItrogen monoxide in his 
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trated the construction and operation of jet-propelled practice during the past t wo years, chiefly in the treat
boats. The method is simple, practical, and success- ment of nervous diseases. He regards it as a sheet 
ful; but as yet it has not been made equal in speed or anchor in nervous prostration, insomnia, melancholia, 
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No_ 

For the Week Ending January '2', 1893. 
Price 10 cents. For sale by all newsdealers. 

PAGE �HI,[ ECTURE.-The H"us�. of ParUament.-An account of 
tntultw�td:JiUJding, the orbnn of its construction, and critical 

ect:of its architecture.-1 illustration . . . . . ... ... .. . . . .. . .... .... ... 141!l1 
TAlNY.-The Baobab.-The great African tree and probable 
raordinary age of some examples.-2 illustrations .... , ... , , .. , ... 14193 
VIL ENGINEERING.-A New Thames Tunnel.-The Black-1 tunnel for going under the Thames River! with dimensiOns 
IJ���fi':.��. ��: ��� .����� �� �� .�����.��.��. ��� .����:���

i
��:� 14186 

�ORfCULT UR.E.-Hyacinths in Moss.-A very pretty way of �Wit1$ hyacinths in the hODse.-l illustration . . . .. .. . . . . . .......... 14194 
CHANICAL ENGINEERING.-lmproved Balancing Machine. 
ma-Jbine for securing perfect balance, both running and stand-� of Hywbeels and bandwheels.-1Illustration ..................... 14183 

,��W��tH�� s�JcW:il�.=-��';lC�I���
l
gfi'bVer�

f 
i�

h
3l:::� I.ted.-A very curious and interesting study of what does and 

d what does not spread the disease ........... . . . ... . ... ............ 14111. 
���J�:!te���:.fA���N�ou���s�X�� ���r: ��d ��� 
uative paper on the copper mines of the Ifinited States, with 
I.tistics illustrating the work of different companies and the con
mption per head of copper by the populace of the United States 
I)Ull85O to 1890 . . . . . . . ... . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . .. .. . . . . . .... . . . . 14183 
���;;��t!b:;;�hlJ.i9s��J;.;;:b,;�k��j5]��t;��tli�nV;

ery lugenlous 
I!' . 14194 

It has, however, been successfully applied to life peutically is not new, the use of them in a compressed 
boats, and a fine example is seen in the English steam form is more recent, as previous to the use of the ap
life boat Northumberland, which is now in active ser- paratus devised by the S. S. White Dental Manufac
vice in England. An engraving of this little vessel, turing Company, of this city, which, through their 
with particulars, will be found in the SCIENTIFIC courtesy, I shall have the pleasure of showing you this 
AMERICAN of September 6, 1890. afternoon, oxygen had to be made by the physician 

As applied to life boats, one of the particular advan- himself, necessitating the use of expensive apparatus 
tages of the jet system is that there is no projecting and the loss of valuable time. Even if procured from 
propeller to be injured or fouled by ropes, or by pound- those who manufacture it for calcium lighting (with 
ing on sands or wreckage. but one exception in this city), it would taste of illumi

The Northumberland pushes out against fierce nating gas (carbureted hydrogen), on account of the 
breakers with the utmost facility, and is not only pro- same pump being used to compress both gases. 
pelled, but readily steered by means of her water As the use of these compressed gases shall become 
jets. 

. 
more frequent by the medical profession, pharmacists 

In addition to the supply of jet pipes to ocean steam- can add to their stock these cylinders, and be ready to 
ers as abOVE: indicated, it would seem as if thepe vessels supply them at a moment's notice as they would any 
might also be furnished to advantage with one or more other remedy, as is ab'eady done by a member of our 
steam life boats such as the Northumberland. college. 

The suggestions here made apply not only to ocean In using. the appa-r<'Ltus the compressed gas is first 
passenger vessels, but to war ships. Every one of the conducted into a rubber bag or a metallic gas receiver, 
boats of our new navy ought to be fitted with jet from the former of which it is inhaled under ordinary 
steering and propelling pipes. In the event of battle pressure, the gas passing through a bottle partly filled 
the disablement of rudder or engine leaves the ship a with water. If to be used as an enema, the gas is dis
helpless target before the enemy's guns. The addition placed from the receiver by water flowing from a can 
of the simple means here indicated would enable them placed about 22 inches above the receiver, and is passed 
to turn quickly into any desired position, even if en- through a bottle, containing warm water, to the pa
gines and rudder were broken, and thus to stand up tient. 
against the foe. I Nitrogen monoxide is used in the same way for in-

• '.. • halation, but when used as an anoosthetic, of course, 

�����������!����� 
The Coming of' ColuDl�ms' Shlp_. the face piece as w3ed by dentists should be em-

14196 Orders have been issued by the Navy Department to ployed. 
[pt'erest!,'l' 14191 Rear Admiral Benham, commanding the European • ' • •  • 

squadron, for his flagship Newark and the gunboat NEW ARMY POST.-One hundred thousand dollars 

.... 14l.98 Bennington to convoy the Columbian caravels Pinta has been appropriated by Congress for new army post 
and Nina from Spain to the United States by way of buildings near the city of Helena, in the County of 
the West Indies. Lewis and Clarke and State of Montana. 

of·Taniiitiii.:":'JJy·wALTEld:·sALo:. l41951 The Newark is now at Smy.rna and the Benning
��I!�I'i.!'f'�:�..'!"

pects
��.���.�.��� WS'l ton is at Cadiz. The forrr 3r will visit Naples to re-
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American Ostrich Farming. night approaches, even in the equable climate of ! In this city (Pittsburg), for example, there is more to be 

BY H. C. HOVEY. Southern California, they must be taken under cover. had now than was afiorded last winter; but the increase 
Tame ostriches have long been kept as curiosities; From the age of three months they are able to take comes mostly from new wells, and, as noted above, there 

but ostrich farming dates no further back than 1866, care of themselves, unless a cold storm comes on; and is a limit to the extension of this resource. 
when the breeding of these splendid birds for indus- they seem to be exempt from disease. No adults have The gas companies, here and elsewhere, find that it 
trial purposes became necessary. in order to prevent died except from accident. 'I is more profitable to them to furnish fuel to private 
their extermination. Formerly abundant in Asia, the A full grown ostrich is a magnificent creature, weigh- consumers than to manufacturing establishments, and 
wild ostrich is now rarely found on that vast continent, ing 250 pounds, and measuring five feet from the so they are curtailing the supplies of the latter, except 
except in parts of Persia. In Africa it used to range in ground to the back, and ten feet to the head when in places where the gas is in great abundance. 
great herds from Algeria to Cape Town; but so re- erect. The hens, however, are less than these figures. In some industries the fact of the supply beingirregu
morselessly has it been hunted for its plumage, as well The eggs weigh from three to three and a half pounds, lar does not cause such great loss. though, of courst;!, 
as for the excitement of the chase, that the market value and are always white. They are rather strong when that condition is always inconvenient. But for glass 
of the nndressed feathers ran up to $500 per pound. boiled, but make an excellent omelette. Ostriches are manufacture it is of paramonnt importance that the 
With such a price set on his head, the gigantic bird notoriously voracious, and will greedily devour refrac- supply of fnel should be always steady and reliable. 
was doomed. The statistics of slaughter are not rea- tory substances if allowed to do so. Bpt their main The cooling of a glass furnace, even temporarily, in
dily accessible; but, according to one anthority, the diet is corn, melons, fmit, and vegetables. They reject volves the destruction of the pots, not to speak of the 
annual importation of feathers from a single region meat, insects, and all animal food. although taking a ma- other losses accruing from it, and after a furnace once 
would necessitate the killing of half a million ostriches. licious joy in killing the young of poultry if they come becomes cold, it takes some time, even under the most 
Stringent legislation was enacted, but not so easily en- within reach. Their method of destruction is grotesque. favorable circumstances, to get it going again. So that 
forced amid the African deserts. The honor belongs I saw one of them reach over a fence, and in defiance to make glass successfully. the source of heat must be 
to the French Acclimatization Society of having first ofa mother hen, pick up one of her brood, lift it aloft, constant and always to be depended on, else continual 
directed attention to the practicability of ostrich farm- hold it there for a while, and then let it drop. A few loss and trouble are certain to ensue. There was never, 
ing. Successful experiments were made at Algiers and repetitions of the lifting and dropping were fatal, and perhaps, a better fuel for this manufacture than natu
at Cape Town. The new business grew so rapidly in this seemed to satisfy the persecutor. The ostrich has ral gas, from its cleanliness, universal applicability to 
favor, especially at the Cape, that the colony reported, no gizzard. but takes his food directly into his capacious all purposes, freedom from smoke and refuse, and easi
at the end of the first decade, 32,247 domesticated os- stomach. His feeding attitudes are unique. He first ness of adaptation to every description of plant and 
triches; and by 1880 the number had increased to gathers as large a mouthful as possible; and then, lift- furnace. But since the first premonition of the decline 
100,000, with an investment of $40,000,000, and an an- ing his head on high, lets tlie force of gravitation con- in its supply and probable extinction, inventive men 
nual yield of plumes worth more than $4,00.0,000. vey the load slowly down his long esophagus. have been exercising their faculties in the endeavor to 

Owing to the increased supply, together with the "Bromming" is the term applied to the unearthly provide a fuel as nearly equal as possible in its ad, 
fluctuations in fashion, the plumes are less costly than sound that the ostrich imagines to be song. When I vantages to natural gas, and if they have not succeedel. 
formerly, yet the business is sufficiently remunerative first heard it I actually mistook it for the trumpeting of entirely, they have come very near it; and wherever 
to attract the attention of enterprising Americans. a distant fog horn I In the desert it might well be a there is coal to be had a good substitute for natural gas 
Ostriches were imported from Natal in 1882, 1883, 1886. fit answer to the roar of the lion. So very peculiar is can be obtained, and that without having to resort to 
and 1887, each bird having a separate padded box, and the sound, that I took pains to ascertain exactly how the use of the former in its raw state, as was the case be
most of them making the voyage safely. They w..ere "it was produced. The process, after all, is simple. � The fore the natural gas came in. Of course the cost of artl
landed at New Orleans and at Galveston; but the- bird inflates his long neck, till it looks like a great bag; ficial gas will depend on the supply and quality of the 
climate not being exactly favorable, they were taken he then lets the air out again in three installments. He coal in whatever locality it is needed, which vary consid
overland to Southern California and Arizona. Among blows thus thrice in succession, making nine roars in erably in different sections. Crude oil, too, has its ad
places where the experiments have been carried on may all. The performance is then over for the time being. vocates as a glass-making fuel, but while it has been 
be mentioned Anaheim, Los Angeles, Carpentraria, Bromming is occasionally heard by day, but more successfully used in some places, the general results of 
San Diego, in California, and Phamix, in Arizona. usually breaks the silence of the night, and is probably I its application have not been such as to inspire confi
The writer visited several ostrich" pastures," but was meant as a challenge. Two of the herd always are on dence in its value as an important adjunct for heating 
particularly interested in the methods and success of guard while their companions sleep. They take turns purposes in glass manufacture.-Glass and Lamps. 
the American Ostrich Company. The manager, Mr. in this duty. • '. I • 
E. J. Johnson, brought over the colony of parent birds, Ostrich chicks are comical little fellows with downy The Armour In stitute, ()hicago. 

twenty-three in all, from Cape Town, in 1883, and after heads and necks and striped bodies. The feathers are Philip D. Armour, the millionaire packer, started for 
a careful inquiry into climatic and other conditions, allowed to grow without being disturbed until matur- New York December 12, on his visit to Europe, leaving 
located them in the sheltered valley of the San Luis ity. The moulting time is in the fall, when all the best behind him a Christmas gift of over $1, 500.000 to the 
Rey, seven miles from the town of Fall Brook, Cal. A feathers would be dropped were they not previously city of Chicago. Absolutely unknown to the public, 
branch farm wasalsu estlt1Jlts� at Coronado ':Beach, plucked. This is not a very easy task in the case of such work has been going on for a year past toward the 
under the care of Mr. J. R. Campbell, and another at a powerful and pugnacious bird. One method is by erection of a magnificent five-story building on Armollr-
Riverside, under Mr. H. Bentley. A large number of driving the victims, one at a time, into a plucking box Avenue, and it is now all but ready for occupancy. 
young birds have been successfully raised, three of that restrains them from violent resistance. Another This building will be known as the Armour Institute, 
which have gone to Honolulu, six to Denver, and others way is for an attendant to grasp the bird's head and and will be to Chicago all that the Drexel 11lstitute is 
elsewhere, besides about a hundred still on hand. forcibly draw it to the ground, in which position it can- to Philadelphia and the Pratt Institute to Brooklyn. 

The Fall Brook farm comprises about 380 acres, sub- not see to strike while being robbed of its plumage. Thi;'> building is but a small part of the gift. In ad
divided for the various uses indicated. The" hatch3ry" The wing and tail feathers alone are plucked. Each dition to it, and for its support, Mr. Armour gives 
covers half an acre. Chicks three months old are bird yields from one to two pounds, worth from $50 to $1, 400,000. All that money and brains and labor can 
turned into a field of twenty acres. At the age of six $250, according to quality. They are sorted at the do will be done toward making it the greatest institute 
months they are promoted to a larger field of forty farm and then sent to the manufacturer, who dresses for manual training, science, and art in this country. 
acres. The full-grown birds occupy a pasture of a hun- them for the market. About one-fourth of the annual Mr. Armour conceiy,edthis idea years ago, and the 
dred acres. When breeding, each pair is confined to a harvest finds sale in California, and the rest are disposed plans have been carefully gone over with George W. 
field 200 feet square. This is necessary, for the reason of in New York. The natural colors of the'1eathers of Childs, John C. Black, and Mr. Armour's sons, Ogden 
that the breeding birds are pugnacious and even dan- the male ostrich are pure black and spotless white; and Philip. The building and the funds for the sup
gerous. It is a curious fact that the female ostrich while those of the female are drab and white. The port are to be turned over to a board of directors. It 
chooses her mate, and those once paired are paired for pure white is the most highly prized. The very finest is expected that the ,school will open on the 1st of next 
life. The males, however, do the fighting, both with are retailed in California at ten dollars a plume. The September. During the next few months the most 
each other for the supremacy of the ranch and also more common kinds shade down as low as one dollar complete apparatus obtainable for every branch and a 
with unlucky intruders. ' Their ml1!nner of warfare is each. Boas are also made of the black, white. and library bearing upon every line of study will be se
peculiar. They do not strike with the beak, but with gray mixed, and sold' at from $25 to $75 each. There is cured. The bnilding has been erected and is now be
the foot; always forward, never kicking, using right also a market for the eggs, which bring about two dol- ing finished without regard to expense. In the base
and left alike, and in rapid succession. Their aim is lars apiece as curiosities. ment will be placed the electric plant, and here will be 
accurate, and it is said that they can strike with suf- In conclusion, while mistakes may have been made located the students in forging and iron work. On the 
ficent force to pierce an inch plank. They seem void and losses incurred, the fact Beems to be established first floor is a library sixty feet square. Woodworking 
of affection, even for the owner that feeds them from that ostrich farming in America is an assured success. rooms and the rooms for reception and for the presi
the time of hatching. Mr. Campbell, who has raised The birds, instead of degenerating in captivity and dent of the institute are also located here. On the 
over a hundred ostriches, said that his birds would, at exile, thrive and multiply rapidly, and the pluwes rival second floor are the chemical laboratory, the chemical 
breeding time, attack him as·soon as they would a those of Natal or Barbary, and by more'skillful breed- lecture room, the physical laboratory, the physical ap
stranger. ing may yet compare with the wild feathers of the paratus room, the physical lecture room, and electrical 

There are three breeding seasons a year. The male Sahara. rooms. The third floor will be used by students in free-
digs a nest in the sand, where the female deposits an • , . , • hand drawing, mechanical and architectural drawing, 
egg every other day until from ten to twenty are laid. Decadence of Natural Gas. and in commerce and business. The fourth floor is de-
Then the obedient male bird takes the main care of the There is hardly a doubt that the natural gas supply, voted to the domestic sciences, there being departments 
nest, sitting from 3 P. M. till 8 A. M., when the female even in the most favored districts where this agent has of cooking, dressmaking, millinery, and kindred stud
sits till afternoon. Each nest is seven feet wide by three been discovered, is generally approaching extinction, ies. On this floor are also recitation, lec�ure, and class 
deep. A singular fact, not hitherto noted, is that the and it will soon cease to be an important factor among rooms. At one end of the fifth floor is the gymnasium, 
male, who sits at night, is black, while the female. who the fuels of the country, particularly as far as its use in 60x 53 feet. At the other end is the technical museum. 
sits by day, is gray, each being adapted to its environ- manufacturing industries is concerned. What were Connecting the two are dressing rooms for the gymna
ment by color protection. After the chicks are hatched recently the most prolific fuels in Ohio have abated sium and elaborate bathrooms fitted up in white mar
the male takes care of them, even to brooding over their yield to that extent tha� several factories depend- ble. The faculty of the institute will be of the highest 
them at night. Occasionally he contrives to steal a few ent on natural gas for heat have had to introduce standing, and it is Mr. Armour's desire that students 
chicks from another male. and then there is a row. In- other fuels; some have ceased operations, and several may have opportunities to be prepared for the higher 
deed, there is so much jealousy and annoyance that are seeking locations in the more fruitful territory of universities, or practical work in any field of mechanical 
many chicks have thus been lost. It has been found Indiana. But, judging from experience elsewhere, or scientific labor. Every possible convenience for sci
safer and more economical to hatch the eggs by the the supply even in the last named State will not last so entific research and experiments will be provided. The 
Petaluma incubator, which I had the pleasure of seeing very long either; and furthermore the expense of sink- institute is not located in a fashionable portion of the 
in operation. The temperature must be kept at 1010 iug new wells and making the necessary connections city. and Mr. Armour's idea in placing it where he has 
Fah., day and night, for forty days. With the utmost with existing plants will cost so much as to preclude is said to be to put the institute among those whom it 
care, only about sixty per cent of the eggs hatch out the possibility of continuous profitable use of the fuel. will most benefit.-Press Telegram. 
and about twenty per cent of the chicks die afterward. It must be allowed, however, that the decadence of the .... I .. 
They are at first very sensitive to cold. At midday natural gas flow is not steadily progressive, even in the THE atmosphere, if compressed, would make a sea 
they are allowed to ron about in the sunshine, but as oldest territories whence the supply has been drawn. thirty five feet deep around the globe. 
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4 
STONE'S FAMILY BREAD KNEADER. 

A device designed to preclude the necessity of put
ting the hands into the dough in the process of mixing 
and kneading, and efficiently knead the dough with the 
least expenditure of strength, is illustrated herewith, 
and has been patented by Mr. D. G. Stone, of Negaunee, 
Mich. A horizontal frame is provided with a central 
vertical stud, and to one end of the frame is secured a 
vertical frame in which is mounted a block supported 
by trnnnions, the block being apertured to receive 
another block supported by trunnions riding in bear-

AN IMPROVED DOUGH MIXER AND KNEADER. 

ings formed in the first block. Upon the horizontal 
frame is placed a circular table, having a central aper
ture to receive the vertical stud, upon which the table 
is free to turn, and which table, being removable, is 
used later as a bread board in the process of shaping 
loaves for the oven. 'To-opposite sides of the table are 
secured removable hooks, adapted to engage the 
edges of a bread pan placed thereon, the hooks being 
provided with turn buckles by means of which the 
pan may be secured in place. 

The combined mixer and kneader is supported by a 
lever having a handle at one end and a projection at 
the other end adapted to enter the central block in the 
verticaJ frame, the face of 
the mixer, which is shown 
in use in the illustration, 
being concavo-convex in 

-'Cross section, while the 
kneader end of the imple
ment is hollowed out in its 
body portion and has a 
flat, smooth face. The 
proper ingredients having 
been placed in the pan, 
the mixing is effected by 
reciprocating and turning 
the lever, revolving the 
table as desired, as the 
work proceeds, and when 
the kneading is to be done 
the lever is simply turned 
to bring the kneader into 
operative position, when 
the operation may be car
ried on continuously. The 
ease with which this usu
ally tiresome labor may be 
performed by means of this 
device is designed to insure 

. more thorough kneading, 
the object of kneading the 
dough being to break up 
into finer ones the bubbles 
of carbonic acid gall re
sultant from the fermenta
tive action of the yeast, 
which bubbles have be
come . entangled in the 
glutinous mass, and to 
distribute them evenly 
throughout the material. 
Thus it follo�s that the' 
more thorough the knead
ing the more uniformly 
light and porous should be 
the bread. 

For further information 
relative to this invention 
address the inventor as 
ahove. 

••• 

THE m:eteors of Nov. 
23, 1892, as seen by W. J. 
Hussey, at Palo Alto, Cal.,. 
did not come at a strictly constant rate, though nearly 
so. On the average,a.single observer could see from 
50 to 60 fairly bright ones every five minutes, which cor
responds to a daily rate of from 400,000,000 to 500,000,000 
on the hemisphere of the earth toward the radiant. 

I ,ientift, �mtri'JI. 
A BUILDING TO WITHSTAND CYCLONES, ETC. 

A structure for use in countries where hurricanes and 
cyclones are liable to occur, and which will afford a 
secure temporary shelter during the heaviest storms, 
is shown in the accompanying illustration, and has been 
patented by Mr. Reuben Quatermass, of Moline, Kan. 
Anum bel' of posts are arranged in a circle and inclined 
to connect with each other at the top, forming a coni
cal shell, the lower ends of the posts being firmly se
cured to horizontal anchor beams some 
distance . below the surface of the 
ground. This framework is covered 
by a sheathing of heavy planks, the 
top layers of which are nailed one 
upon the other and shaped to form a 
rounded top, The plank covering ex
tends a short distance below the 
ground, and this covering is metal
clad, making an earth connection for 
electrical cnrrents, conducting wires 
also leading from the lower edge of 
the covering farther down into the 
ground. A heavy door, also covered 
by sheet metal, allows access to the 
interior, which is suitably floored, and" 
as will be seen by the plan view, is 
provided with a circular seat. In the 
top are a number of vertical ventilat
ing pipes or tubes, and there is also an 
undergrounlj), ,ventilating pipe, termin
ating in the outer air just outside the 
building, and affording an ample cir
culation of ai.l' within when the door 
is tightly closed. This building is de- . 
signed to afford absolute protection against cyclones, 
tornadoes, and lightning, there being no danger of 
flying debris penetrating its walls or obstructing ven
tilation. Differing materially also from underground 
caves or vaults, it is not wet or damp, and is free from 
insects or reptiles, being always ready for occupancy, 
and forming a comfortable place of refuge for as long 
as any storm may last. 

••••• 
AN IMPROVED SIDE AND ROOFING TILE. 

A house which is both sided and roofed by an im
proved form of tile, with details of the tiling itself and 
the manner in which it is placed in position, are shown 

IIARVIeIt'S SIDE AlmROOFING TILE. 

in the above illustration, the imprevement form
ing the subject of two recently issued patents. This 
tiling is made and put on so as to form tight joints and 
a smooth surface, the separate tiles being removable, 
when required, without breaking, as nailing is not 

necessary. They are also designed to afford the maxi
mum of strength without exceeding the average weight 
per square of tiles now in use as roofing, while the face 
designs of the siding may be so varions in pattern and 
colors that the architect is enabled to arrange an almost 
infinite variety of combinations. 

In Fig. 2 is shown a sectional view of a side wall, 
illustrating the manner of suspending the tiles upon 
laths nailed to the wood studding, cleats slightly beveled 

QUATERMASS'S CYCLONE BUILDING. 

on their lower edge being nailed to fit tightly a.bove 
each row to secure the side tile in position. These 
cleats are not required to be beveled for roof tile. Figs. 
5 and 6 represent plain and ornamental siding tiles" 
Fig. 9 indicating their finished appearance in position, 
while Fig. 8 is a sectional view and Fig. 7 is an orna
mental coarse strip, border, or moulding. Figs. 3 and 
4 are front and side views of the roofing tile, Figs. 10 
and 11 being similar views of these tiles in position on 
a roof. 

It will be seen that these tiles have flanges, whereby 
water is prevented from passing into the joints at the 
sides and upper edges, the lower edges of the tiles above 

B 

hanging clear of the upper 
edges of the next lower 
tiles, portions of the upper 
surlaces of the roof tiles 
also having deep grooves 
leading downwardly from 
the upper flanges to con
vey water to the outer sur
faces. The upper flanges 
of the tiles also have stops 
opposite the upper ends of 
the grooves to prevent 
water and snow from being 
blown, upward. Portions 
of the face of the roof tiles 
also have diagonal side 
grooves conveying the wa
ter toward the larger chan
nels centrally in the face 
of each tile. 

These tiles may be made 
of such sizes that all cut
ting around doors and win
dows w i l l  b e obviated. 
Among their advantages 
over the ordinary wood 
siding is the fact that they 
are fireproof, while they 
require no painting, and 
their durability and ele
gance are obvious. 

Further information re
lativ.e to these tiles maybe 
obtained of Messrs. F. N. 
Marvick & Co., San Ma
teo, Florida. 

...... 

Du]clne. 

Dulcine is a p r o d u c t· 
which, because of its in
tense sweetness and its 
non-poisonous character, 
seems destined to become 
a serious competitor of 
saccharine. It was pre
pared first in 1883 and its 
sweetening power then re
cognized; but the cost of 
manufacture was too great. 
Patents have now been ap

plied for its preparation!fromp-phenetidine by the ac
tion of ammouia and carbon oxychloride. The chemi
cal name for the compound is p-phenetol-carbamide 
and its fO.ffllula C.H. (OC.H.) NHCONH •. -.Apothe
ker Ztg., 1892, 500; .Am. Jour. Pharm. 
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AN IMPROVED ELECTlUC 

L I G H T SIGNALING 
APPARATUS. 

The present method 
of signaling at sea by 
codes, with flags, cones 
and lights, is often ted· 
ious, aud in many cases 
there is a good deal of 
ambiguity about the 
signals or a want of 
the n e c e s s a r y tho· 
r o u g h  understanding 
between the sender and 
receiver. 

J titutifit jUlttitlu. 
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5 
wheels. ' At the start, 
with the tools working 
on the largest diameter 
of the stock, the fric
tion wheels being the 
drivers must run on the 
largest diameter of the 
disks to drive them at 
the slowest speed, thus 
g Ii v i n g the greatest 
leverage , at t h e  time. 
when most needed. As 
the tools feed in and the 
worked diameter of the ' 
stock decreases, the fric·' 
tion wheels are also fed 
in onto a smaller dia··, 
meter, a n d  therefore 
the disks are dri ven at 
a higher speed . Each : 
disk is geared to the 
main spindle, the two'  
together giving ample" 
power for very heavy 
chips. A wedge, operat. j 
ed by the handle seen 
in the c ut, spreads tbe� 
disks from the wheels, 
allowing the tool blocks 
to be moved q uk.lkly in 
or out. 

So also in signaling 
upon land, by means of 
semaphore and helio· 
graph, etc. , there is al· 
ways a wide margin for 
mistakes, aside from the 
tediousness of the work 
and the necessary limi· 
tatiom; of this method 
of communicating ' in· 
formation. The accom· 
p a n y i n g  illustrations 
represent an improved 
m e t h o d  of signaling, 
designed to meet all the 
requirements of such a 
service, both upon sea 
and land, and adapted 
for day or night use. 

BOUGHTON'S " TELEPHOTOS," FOR DAY AND NIGHT SIGNALING. 
These machines have 

an im proved form of 
tool block, very solid 

and rigid. The cutting blades are set at an angle 
with the line of travel, and are supported clear 
out under the cutting point. The whole machine is 
designed to be stiff, solid, and durable. The machine 
cuts 2 inch " cold rolled " or soft steel in 50 seconds 
easily, and in a cut for time only, cut several pieces in 
28 seconds each, at a cutting speed of about 30 feet 
per minute. The machine embodies several patents. 
It is made by the Hurlbut-Rogers Machine Company, 
of South Sudbury, Mass. , who will give any further 
information desired. 

The improvement is styled the by means of a thumb screw and ratchet, whereby 
" telephotos, " and is the inven- the letters and characters are transposed as desired. 
tion of Mr. C. V. Boughton, of When two instruments are talking with each other, 
Buffalo, N. Y. The Morse alpha· the one receiving would acknowledge the symbols as 
bet is employed in this signaling received, and in case of secret signaling the characters 
apparatus and, by means of novel of each instrument would be shifted in the same way. 
and ingenious electrical connec· On shipboard the keyboard can be located where 
tions, the signs indicating each most convenient, as any length of wire can be used in 
letter of the code are simultane- connecting it with the light frame, and the latter may 
ously displayed by simply press- be occasionally, as required, hoisted to or perman€ •• U· 
ing once upon a single key, after I ly fitted at any desired point, and read vertically, or 
the manner of operating a type ' it can be laid along the hammock rail and read hori
writer, the dots and dashes then I zontally; the same applies to semaphore, signal sta
being marked by corresponding 1 tions, light houses, and light 
bars and beams of electric light, ships A simple mechanical 
w i t h distinctive intermediate arrangement will turn t h e  
spaces, upon ' the side of a suit- light frame in any direction 
able signal staff. when permanently fitted to a 

That the device should be en- mast. 
tirely practical, and adapted for For field work, a special 

.. . . , . 

THE Phwnix Bridge Company, of Philadelphia, has 

the widest range of service, it wagon with appliances for 
was necessary that the dimensions and weight raising a n d  lowering t h e  
of the apparatus should be kept within the frame is designed, and the 
closest limits, that it might be readily portable. weight and requirements for 
The machine case, therefore, is of aluminum, handling will stand com pari
irregular in form, and occupying an area of 2% son with what field telegra
feet square by a depth of 6 inches. Of this phy calls for. The weight of 
area, 1 foot 6 ,  inches is taken up by the key- the wagon filled with appa
board, with 87 1etters, numerals, etc. , the re- ratus will not exceed 1, 500 
maining portion being taken up by the several pounds. An attachmflnt for 

TRUCK AND TURNTABLE FOR BOUGHTON'S "TELEPHOTOS. " 

BIGNAL 

thousands of electrical connections required. the automatic printing of the messages sent and re
Outside this area the connecting wires are ceived by the apparatus, by which, it is said, 72 1ettei-s 
gathered and stopped together as an un- have been practically sent and read per minute, has 
stranded cable of 1%,' inches diameter, and led been added. It will only print the letters in Roman 
to the light frame. The latter is also of alumi- characters when the light has been clearly displayed. 
num, made in three parts with the two ends The signal is designed to be plainly �sible for about 
folding upon the center, in which position it three miles by day or ten miles by night. -

measures 9 feet by 1 foot square, and when • , . ,  .. 
• 

extended for use, Z7 feet by 6 inches square. A NOVEL CUTTING-cOFF MACHINE. 
It contains 106 incandescent lights of 32 candle In this machine, in place of the usual cone pulley for 
power (lamps of any power up to 110 candles driving and varying the speed, is a device produc
can be used with a possible elongation of the ing a constant-cutting speed of the stock against the 
frame to 28 or 29 feet). On reaching the light tools, which means, in other words, 
frame, the cable spreads out, each separate that the speed of the main spindle 
wire going to its proper lamp. Each lamp is , carrying the stock is automatically 
numbered, and each binding post and cross bar increased as the diameter on which 
within the machine bears the corresponding the tools are cutting is decreased. 
figures, so that any lamp failing to respond to This result is obtained by means 
the key touched, the cause is easily traced, of a friction wheel, traveling on the 
and as easily remedied, even to a defective face of a disk ; but, in this case, 
wire, which, if ever necessary, can be traced, the usual arrangement is improved 
withdrawn, and replaced by a new one in a few by using two leather-covered disks, 
minutes. New lamps will burn for 600 conse- revolving in opposite directions, 
cutive hours, and when exhausted can be re - and pressed upon opposite sides o{ 
placed as rapidly as those in every-day store use. the smaller friction wheel by a 
The weight of the keyb?ard will not exceed 75 i spring. The two friction wheels 
pounds, and that of the lIght frame 120 pounds. I are used diametrically opposite to 

The lights at night will be visible at distances each other, and, contrary to the 
equal wit� other electric lights of like power, usual custom, these are the drivers 
and expenments now made with lenses encour' l and the disks the driven wheels. 
age the belief that eventually the telephotos I The friction wheels are mounted 
will be readable from distances beyond the I on feathered shafts sliding in sleeves 
reach of flags in broad daylight. Two lights , driven by the pulleys shown in the 
form a dot, and the minimum of a dash is 20 ' cut, and are governed in their move· 
lights, or five feet. The blank space between : ments across the faces of the disks 
dashes and dots occupies th e same length of I by a rigid connection with the cross 
space, five feet. Two red lights mark periods. ' feed screw of the tool blocks, any 

signed a contract for a tower to be erected at the 
Columbian Exhibition. It is to be constructed of steel, 
and will be in shape an open framework cylinder, 560 
feet in height and 210 feet in diameter. The platform 
at the summit will be reached by a circular inclined 
railway, which will be operated by electric power, the 
grade being about 8 feet in a hundred. The ground 
space of the tower will be occupied by a spacious restau· 
rant and the summit will be crowned by an observa· 
tory, where will be located search lights and other de· 
vices for electrical display. The tower is to be COD
structed as a permanent structure. 

-'---. _- _ .  ,,/ 
,," By a very simple arrangement the apparatus It movement 0, f the latter producing 

BTUI'. can be changed as desired for secret signaling, a corresponding m o t  i o n  of the A NOVEL CUTTING·OFF MACHINE. 
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AN IMPROVED SPEAKING TUBE. 

. This device, patented in America, Europe, Australia 
and other countries by Mr. H. A. Cutmore, does away 
with many objectionable features of the old-fashioned 
speaking tubes, the whistle being automatic and there 
being no necessity of changing the tube from mouth 
to ear, and viae versa, during conversation. A few 
inches beyond the mouthpiece into which the speaker 
talks is a cock, in which is a plug leading to a flexible 

J titutifit jtUttitll. 
amount of noise. A form of instrument has also been 
especially d esigned for use on board ship in connection 
with a system of electric signals. 

Further information relative to this improvement 
may be obtained of Mr. S. Stretch, Jr. , No. 527 West 
Twenty-third street, New York City, where it may be 
seen in practical use. 

• I • • • 
Forell's Portland Cement. 

Roman cement has been defined at the international 
meeting of cement makers as a product obtained by 
heating aluminous chalky marl below the temperature 
of fritting until the carbonic acid is driven off and then 
reducing it to a fine powder. All Roman cement thus 
made contains a varying percentage of lime and hy
draulic factors. The hydraulic factor!> mostly consist 
of hydrate of alumina, hydrate of silica, and peroxide 
of iron, the amount of the hydraulic factors depending 
upon the nature of the raw material used. When water 
is added to the Roman cement, these hydraulic factors 
combine with the lime and cause the cement to set. 
This setting, however, is very imperfect, as the combi
nation of the lime with the hydraulic factors is very 
incomplete. 

According to the invention of Carl von Forell, of 

more headings may be driven at the same time and 
the work carried on, with six or more times the speed 
over the usual method of driving two headings, one 
from each shore. and meeting in the center. 

The proposed tunnel is to be constructed of brick 
set in cement (large quantities of clay free from lime 
being found in the island), but where the slightest 
dampness manifests itself, cast iron segments grouted 
behind with cement will be used, as in the St. Clair 
(Sarnia) and Hudson River tunnels. 

Electricity for all power and light will be used 
throughout the construction of the work. Traffic also 
will be worked by its agency. 

The method suggested by Sir Dougias and Mr. 
Francis Fox for ventilating this lengthy tunnel is to 
place an exhaust fan at one end of the tunnel, and by 
closing a door at the other end a partial vaccum is 
thus formed until fresh air enters, each time the door 
is opened to permit of the passage of the trains. 

In our issue of November 26, 1892, we illustrated the 
novel apparatus used for testing the geological forma
tion, and as the attention of the scientific world is 
already being drawn to this advanced and interesting 
engineering project, we shall hope at some future time 
to illustrate and describe the same for the benefit of 

Brunswick, Germany, powdered hydrate of calcium is our readers. 

CUTJtlORE'S " HOMACOUSTIC " SPEAKING TUBE. 

added to the powdered Roman cement, so that the lime 
and the hydraulic factors contained in the mixture 
may, respectively, be in the proportion of seventeen to 
ten. The amount of the hydraulic factors in the Roman 

. .. . � .. 
AN IMPROVED WATCHMAKER'S TOOL. 

cement is first ascertained and the hydrate of calcium 
tube, at the end of which is an ear cup, the arrange- added, to bring the mixture up to the desired propor
ment being such that when the ear cup hangs down tions. The mixture is then ready for use, and will be 
the passage to the mouthpiece is closed, and when found to possess the essential characteristics of Port
raised to the ear the passage is opened, and the voice land cement, although much cheaper to make, as true 
from the speaker at the distant end of the tube comes Portland cement req uires a very high temperature and 

The tool shown in side view and enlarged section in 
the illustration combines a calipers for truing balance 
wheels, a beat indicator, and a poising tool. It has 
been patented by Mr. George W. Cameron, of Poplar 
Bluff, Mo. The fork of the tool has tubular bearings, 
in the lower one of which is held a threaded sleeve 
containing a spring sliding block and a screw plug, 
while in the upper bearing is a sliding sleeve carrying 
a sliding block, spring and screw-threaded plug, the 
latter serving to adjust the tension of the spring with-

through the flexible tube to the listener. Just beyond thorough calcination for its production. 
the ear tube connection, in the top of the main tube, Another improved cement of Forell is made as fol
is a connection with a globular metallic air chamber, lows : 
in which is a rubber bulb and whistle, a plunger work- Roman cement is analyzed and the amo!}nts of lime 
ing vertically in the top of the chamber, and by press- and of the hydraulic factors are accurately determined. 
ing with the hand upon this plunger, as shown in one I A chemical substance is then added to the cement, so 

SPEAKING TUBE WHISTLE. 

that the mixture shall contain seventeen parts of lime 
tv ten parts of the hydraulic factors. The chemical 
substance preferred for this purpose when the cement 
contains lime in excess is the silicate of alumina, which 
is a hydraulic factor, and this substance is mixed with 
the cement in the form of powder. The resulting com· 
position of matter is a very superior artificial cement, 
and the exact proportions of the mixture are very im
portant, as when water is added to the mixture there 
ensues a perfect and complete combination between the 
lime and the hydraulic factors, and neither the lime 
nor the hydraulic factors remain in an uncombined 
condition in the cement. 

This cement is very strong, but sets with only mode
rate thickness. The use of silicate of alumina i& pro
ferred, because of the existence of lime in the form of 
silicate of lime in cements which are burned at a com
paratively low temperature, and because lime and silica 
have the property of combining with each other in 

of the views, the usual call or whistle is sent to the various proportions. 
CAMEROli'S WATCHMAKER'S CALIPERS. distant end of the tube. By means of a switch plate, - , . ,  • 

shown in another view, the operator may be placed in An Eight :nile Submarine Tunnel. 

out changing the position of the block. A lever 
mechanism applied to the handle and fork positively 
adjusts the sliding sleeve and its contained parts up or 
down. The threaded sleeve in tho:; lower bearing car
ries also a jewel block, spring and scre w plug, and a 
nut for clamping the latter in place: In line with the 
space between the two heads is adjustably held an in
dicator arm. The adjustment of the tool, by means 
of the nuts and sleeves, for the different uses to which 
it may be put, can be very readily effected. 

communication with any number of other rooms The shore and submarine borings between Capes 
without the multiplication of flexible tubes, mouth- Traverse and Tormentire have proved beyond a doubt 
pieces, whistles, etc. The lower plate of the switch the correctness of deductions published years ago by 
is rigidly fixed to a given number of speaking Sir William Dawson, Dr. Selwyn, and Dr. Ells, of the 
tubes, and on it revolves an upper plate provided with Dominion Geological Survey, which pointed to a con
whistles and indicator shutters corresponding with the tinuous and watertight formation under the N orthum-

SPEAKING TUBE SWITCH. 

different tubes, the berland Straits, along the alignment of the eight mile 
upper p l a t e  being tunnel proposed in 1886 by Sir Douglas Fox in CQU
revolved by a small sultation with the Hon. W. W. Sullivan (now chief 
knob to connect with justice), as being the only feasible means of placing the 
any of the different Province of Prince Edward Island in " continuous - , . ,  • 
tubes through which daily comlllunication " with the maiuland of Canada Ants In Aerlea. 

a call may have been as demanded by the " terms of confederation. " A correspondent of the Daily Graphia writing from 
received or it may be The geological formation under the Northumber- Umtali says : 
desired to talk. The land Straits is the Lower PerIilian, consisting of alter- Sir John Lubbock ought to come and live here ; he 
throwing back of the nating layers almost horizontal, but dipping toward could revel in ants. There are millions and tens of 
shutter, a s shown, the island, of red clay shale and fine red sandstone, millions of them. The ground round our huts is rid
indicates the t u b e structures eminently and economically suitable for dIed with deep holes, the entrance to white ants' nests. 
through which the subaqueous tunneling. Consequently there is every These insects are terribly destructive ; a leathern bag 
call comes, and the prospect of this advanced engineering project being will be eaten into holes in one night. I think every
pressing upon t h e  commenced by the government before the close of 1893. thing in the country would be devoured by them if it 
plunger sends t h e  Sir Douglas Fox, the Dominion consulting engineer, were not for the black ants. These are quite half an 
call when the proper will probably grade the tunnel from the mainland inch long, and they prey on the smaller white ants. 
connection has been through a 30 foot continuous bed of red clay shale for One suddenty sees a long black line extending for thirty 
made. The improve- six miles, thence for the remaining two miles to Prince or forty yards along the hospital compound. The line 
ment can be readily Ed ward Island intersecting numerous alternating beds moves with a sharp, rustling sound, like the crisp rust
fitted to e x i s t i n g  of shale and sandstone. ling of dried leaves. One looks closer and finds that 
speaking t u b e s  at Mr. Alfred Palmer, Mills building, New York City, re- the black line is an army of ants going to storm a white 
small cost. porting engineer of the scheme, and Mr. Herbert Hind, ant heap. One ant alone goes at the head of the col-

This speaking tube resident engineer of the Hudson River tunnel, hold a umn, which is about eight inches wide. On each side 
is made with differ- Canadian patent which will enable the contractors to run single ants, bustling up stragglers and rushing to 
ent attachments for carry out this immense undertaking within the short drag sticks and straws out vf the way of the army, 
a variety of uses- space of two years. which streams down into the nest it has in view, and 
being furnished with '!Cheir invention consists of sinking shafts or caissons, in about ten minutes streams home again in excellent 
a suitable pedestal \ with or without the aid of air pressure, at predeter- order, each black ant carrying a white one. It is a 

for fixing on the floor by the side of a desk, novel tube I mined points (say one mile intervals) along the axis of I most curious sight. There are very few birds to be 
connections for use under a desk or on a wall behind I the proposed tunnel, and down to the level of the pro- seen ; a few golden orioles and some dear little black 
a chair, and double ear tubes for use in factories, posed tunnel, thence driving headings in both and gray birds, the size of tomtits, are all that one 
machine shops, etc. ,  where there may be an unusual directions. Thus by this simple method twelve or I comes across. 
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D o  Birds Eat A.com s 'l  

To the Editor of the Scientific American : 
In your issue of December 3, 1892, your correspond

ent from Troy, N. Y., says that woodpeclters and 
blue jays do not eat acorns, but do appear to, while 
they are only opening the acorn in order to secure the 
juicy morsel-the worm. I think that your corres
pondent is lying; under a misapprehension in regard to 
the matter. I have seen blue jays that were domesti
cated eat white oak acorns, and I have shot wild pigeons 
whose crops were filled with them. Gray squirrels do 
eat acorns, to my certain knowledge, when they are 
in captivity. Your Troy correspondent to the con
trary notwithstanding, the Iowa gray squirrel would 
starve to death before he would eat a worm. 

N. B. PAIN. 

ometer makes the well draw air in. The change in the 
color of the flame arises from the mixture of air with 
the gas in the pipe. 'rhere is but little doubt that the 
pressure of the atmosphere is felt well down in the 
depths of the earth, wherever there is soil or sand that 
is pervious to water or gas, and through any openings 
through the vast clay and rock beds of the Western 
States, lying as they do nearly level and covering great 
areas. The barometric air waves sweeping over these 
areas must cause a tidal action upon the air or gas 
spaces beneath the earth's crust, as it is well known to 
do upon the Western lakes by causing a surging of the 
waters from shore to shore.-EDIToR.] 

The Ne"W Chronology oC the Pantheon. 

About two months ago we referred, . with astonish
ment and no little skepticism (a feeling shared by some 
of the first English archreologists of the day), to the 

7 
structure, and all their stamps agree as to the date . of 
the tiles being not earlier than the first half of the sec
ond century:A. D. 

As examples of these brick stamps we may quote the 
following. The inscriptions are arranged in the usual 
manner in two concentric circles around a central 
badge or symboL It is to be regretted that neither 
M. Guillaume nor Signor Bongioannini have in their 
articles quoted these inscriptions, which are by far the 
most conclusive evidences of date : 

1. DOL ANTEROTIS SEVERI 

CAESARIS N 
'Badge or trade mark, a bull's head. This may be 

traIlSlated : " Clay work of Anteros Severus [slave or 
freedm�] of his Majesty. " 

2. C AQVILI APRILIS EX PRAEDI 

CAES BIPEDALE DOLIA 

Eagle Grove, Iowa, December 5, 1892. theory about the rotunda of the Pantheon which had 
• • • • • been propounded by M. Chedanne, a young French 

Badge, a pine cone. " Two-feet tile of clay work 
made by Caius Aquilius Aprilis on the imperial clay 
fields. " A.com -Eatlng Woodpeck.ers. architect, and set forlh in an article in the Revue des 

To the Editor of the Scientific American : Deux Mondes in August last by the French sculptor 
In your issue of Dec. 3, Mr. Nial. of Troy, N. Y., M. Guillaume, to the effect that the rotunda was not 

questions Dr. Gibbs' idea or assertion that the wood- of the age of or the work of Agrippa, at the date of 
pecker and blue jay eat acorns. I have quite near lily, 27 B. C. , but a building of the second century A. D. , 
stable an oak (Quercus agrifolia) bearing a full crop erected in the reign of Hadrian, and that it was tacked 
of nuts. To this tree hundreds of jays and wood- on to the portico, instead of the reverse process hith
peckers come, carrying off the acorns and stowing them erto believed in. The inherent architectural improba
away in every nook, and crevice they can find. The bility of the portico being erected first and a circular 
woodpecker drilling holes in fence posts (redwood), un_ building added behind it seemed too strong an resthe
der the eaves, and about houses, wherever he can fina tic argument to be passed over, and it must be added 
soft wood, much to the annoyance of the householder. that the rather inflated style of M. Guillaume's article, 
I have taken nuts out of these deposit holes months which was manifestly Ii. piece of trumpet blowing for 

3. ROSCIANI DOMIT AGATHOB 

Badge, a bust of Isis between a palm branch and a 
sistrum. The translation of this is doubtful ; it may 
mean " Clay work of Roscianus [freedman] of Domiti
anus Agathobulus." 

4. 1/Ii APRILIS CN DOMITI 

AGATHOBVLI 

, . Badge, a bull's head between two palm branch es. 
" Clay work of Aprilis [freedman] of Cn. Domitianus 
AgathoDulus. " 

5. TEG 'iJ)OL DE FIG IVLIAE 
French archreolog'y, was not calculated to predispose one after they had been placed there and found them per- PROCVL FLV NEG 

fect and no trace of a worm. I have also gathered to an attitude of faith. Whatever we may think, how-
J h f th R d D -or d " Tile work of clay from the potteries of ulia, the acorns and kept them one and two years ; when opened, ever, of t e good taste 0 e evue es eux JU on es 

daughter of Proculus. " 
dry and perfect. It is s�id the woodpecker places the article, it would appear that the trumpet has not been � 

1 d M Ch d h i d th t All these inscriptions have previously been discov-acorn rn· the hole porn· t rn· ward (fact), so that the water vainly b own, an . e anne as e e way 0 
rt t d· . f t· ered on bricks in other buildings, and they are known, runnrn· g down the tree leaves the porous base of the one of the most impo an lScoverles or some lme 

Ro h I d h t bI· h d th from various reasons, to be of about the time of Had-nut and thus extracts the bitterness. back in man arc reo ogy, an as es a )S e e 
h la d t f th tu d th h rian. Brick stamps of any kind of as early a date.as The Indians use the acorns for bread making ., they fact of t e ter It e 0 e ro n a, oug , as we 

h 11 h th · f th th th th Agrippa's time, in Rome at least, are unknown. . are bl·tter when they first fall from the tree, but later s a s ow, ere IS room or ano er eory an e 
h d b ildin h ·  b The fact that tegu7:te bearing these inscriptions ave on they sweeten. " Rains and melting snows extr""t improbable one of the roun u g aVlDg een ""'-II b ·It d fitt d to th rt· ·t been found in many different parts both of the walls the bl·tter and rn· J·url·OUS p..incl·ple and leave the actually Ul against an e e po lCO as 1 

h U • and of the dome is sufficient evidence that t ey do not 
fa..i�aceous and starchy." Do not the birds lay away stood. Possi bly, if M. Chedanne had written the artl-

t Th . �  
If . t· 1 t i d . d belong to a partial repair of an older struc ure. ey for the BanIe purpose, and not for a worm ? cle himse , In a more prac lca s y e, an accompame 

h t· f f th b ·  t �1-.. ' h must, therefore, be taken as evidence that t e existing Nordhoff, Cal. JOSEPH HOBART. it with representa Ions 0 some 0 e o  Jec s wu-lC 
• • •  • furnish the evidence for this view, he would have rotunda and dome were not built till about a century 

A. PecnDar Gas Well. 

To the Editor of the Scientific American : 
I have a gas welT on my farIll w'hlchlS very peculiar 

in its habits, and if any of your readers can explain it 
would enlighten a good many in my vicinity at least. 
Three years ago last summer I was drilling for water, 
and at the depth of 160 feet I struck a vein of sand that 
took all of the water I could put down. I stopped for 
a few days, when my man lighted a match and found 
that we had a small amount of gas. I put a pipe to it 
and it continued to get stronger until I could get a 
flame as large as the pipe (that is, 4 inches) and 6 or 8 
feet high. 

It continued to flow until cold weather, when it went 
away. I thought I had just struck a pocket and it was 
all gone ; but after a while we had a rain, when here 
comes the gas again. Now, since then I have piped it 
to the house and we use it for light and fuel in the 
cook stove. It is burning now with a fiice white light, 
but it will be gone in the morning, as the weather is 
cold, with northwest wind. Before a rain it will com
mence to suck and, sometilltes continue sucking for 
several days, according to length and severity of the 
storm. When it first comes it blows air out, and when 
the gas comes the flame is as blue as the sky and no 
light ; but it finally changes to a red, and last to white. 
Sometimes it only stays a few hours, and . again for 
weeks. There is a very black soot on all that the 
flame comes in contact with, and when not burning has 
a peculiar smell, and none in a room when burning. 
The country is.fine, black loam soil. blue clay in about 
10 to 15 feet from surface ; it is 100 feet and more thick. 
About eight miles northeast is a .gas well, 180 feet deep, 
with a pressure of 10 pounds on a steam gange ; also in 
that locality they strike gas in 12 to 30 feet, digging 
,wells ; but do not know if any have that peculiar af
fection for the weather. My well has 136 feet of' 4 
inch casing, and then is piped to the house in a 1% inch 
pipe. I would like to hear from any inquirers who 
think they can solve the problem, or be glad to have 
answer in SCIENTIFIC AMERICAN. 

JOHN A. ROBERTS. 
Morton, Tazewell County, Ill. 
[That you should obtain gas from beneath a thick 

bed of clay underlined with soft coal is not at all 
strange, but rather may be expected. The soft coal 
beds are impregnated with gas that gives great trouble 
to the miners in all the soft-coal-bearing States. We 
have had several communications in regard to the 
blowing wells in the Western country. The cause 
seems to be due to the variation in barometric or air 
pressure during stormy periods. A falling barometer 
indicates lighter atmospheric pressure, causing the well 
to blow or breathe, as some call it, while a rising bar-

found more ready acceptance than was likely to be and a half after the time of Agrippa. 
accorded to the rather exuberant eloquence of M. · The second important piece of evidence was the dis
Guillaume. covery of an earlier pavement'nearly seven feet below 

As is known to all students of Roman archreology, the . present floor of the rotunda, showing that the 
an inscription on the frieze of the octastyle portico re- original Pantheon stood at a considerably lower level 
cords that the Pantheon was built by Augustus' able than the existing building. 
minister and relative, Marcus Vipsanius Agrippa, dur- On the whole, the most probable theory of the struc
ing his third consulship, that is, in the year 27 B. C. tural history of the Pantheon appears to be this-that 
The inscription runs thus : Agrippa built the existing portico, which bears his . 

M. AGRIPPA . L .  F .  COS . TERTIVM . FECIT. 

And this inscription has naturally been taken to re · 
fer to the whole structure, more especially since the 
point of junction between the great portico and the 
rotunda behind it appeared to show that both were of 
the same date and had been built together-not that 
one had been added to the other. 

Early in the year 1892, the appearance of cer
tain patches of damp on the inner surface of the 
dome rendered necessary some repairs to the stucco 
lining of the coffers '�f the dome and a careful investi
gation of the point where the rain was able to soak in 
from the outside. .. 

The Italian authorities very kindly allowed the work 
of repair and investigation, together with the erection 
of the necessary scaffolding, to be placed under the 
superintendence of M. Chedanne, who is one of the 
Prix de Rome students in the Villa Medici. 

This enabled M. Chedaune to make a new and very 
careful set of measurements of the whole building, and 
to produce a most valuable set of drawings for his 
envoi, to be subprl,tted to the authorities of the Ecole 
des Beaux-Artsjn' Paris. 

name, as the approach to a cella, which was proba
bly of the normal rectangular form ; the pavement of 
thisl!itella being that of which a portion has been ex
pos�d at the lower level 

Then, in the time of Hadrian, the original cella was 
pulled down, and in its place the present dou: ed ro
tunda was built, with its floor at the higher leveL 

Agrippa's portico was at the same tinie taken down 
and carefully rebuilt on to the new circular cella at the 
higher level ; the inscription on the frieze not being 
interfered with. 

This would account for the absence of any signs of 
two different dates at the junction of the portico 
with the rotunda. The inscription, therefore, must be 
taken to refer to th e portico only, with its sixteen 
magnificent monolithic columns of red and gray Egyp-
tian granite. . 

At present this theory is only conjectural, but there 
can now be little doubt as to the rotunda not being 
earlier than the second century A. D. Further inves
tigation may possibly throw clearer light on this diffi
cult and very interesting problem.-The Builder. 

As already noted, the result of the investigations Moisture In Gal!l� •• 

which were thus made has been described, with a cer- The important bearing of moisture upon the combi
taiIi amount of rather tentative theorizing, by M. nation of gases, and in some cases even wlien this com
Eugene Guillaume, the able French sculptor who is bination is attendell with combustion, is mentioned by 
now director of the Ecole Francaise de Rome, in the Sir Henry Roscoe in the course of an appreciative no
Revue des Deux Mondes for August, 1892, p. 562 ; and tice in Nature of a book of chemical lecture experi
the subject has also been treated by the Roman archre- ments recently published by Mr. G. S. Newth. Mr. 
ologist, Signor F. Bongioannini, in the " Nuova An- Newth gives several experimental demonstrations of 
tologia," vol. xli" serie iii. . fascicolo del 10 Settembre, the fact that many gases, when perfectly dry, do not -
1892. The conclusions arrived at by these two author- combine ; carbonic oxide and oxygen being of the num
ities are not altogether the same, and it may, perhaps, ber. Sir H. Roscoe adds a striking illustration to those 
be well to indicate briefly what appear to be the really mentioned in the book. It is as follows : Dry a cumnt 
'important pieces of evidence, and what the most prob- of carbonic oxide over glass halls moistened with strong 
able conclusions to be derived from them seem to be. sulphuric acid ; light the stream of gas as it issues 

First, with regard to the comparatively late date of from a horizontal tube; then plunge over the blue flame 
the rotunda, the one really valuable and, it maywe a cylinder frill of air which has been previously dried 
said, conclusive' piece of evidence is derived frow�, the by shaking it up with a · little strong sulphuric acid. 
inscriptions stamped upon the bricks which are used The flame instantly goes out. This remarkable result 
as facing and as bond courses in the solid concrete of extinguishing a flame of gas by merely dried air is 
both of the drum and of the dome. I very suggestive of the hidd en value that may attach 

A large number of these bricks or tiles (tegulre biped- I' to what are commonly regarded as impurities in chemi
ales) have been withdrawn from VariOUli pa.rlli of the cal compounds and mixtures. 
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THE POTSDAIII RED SANDSTONE QUARRIES. School of Mines, and an authority on building stones:in 

A perfect building stone is far from being a common the United States, in a paper read before the Ameri
product of nature. To be qualified as a perfect build- can Society of Civil Engineers, on the decay of building 
ing material, a stone must unite the qualities of resist- stones, says : " Of .the sandstones having a silicious 
ance to weather and to fire, must be of good appearance binding material, Potsdam sandstone, which has been 
and impervious to moisture. It should also not be of used in the recently constructed Columbia College [an 
such a tint as to become dingy or of ugly Color when engraving of which is published herewith], and the 
exposed. The streets of this and other cities furnish silicious triassic sandstone, which was the material 
the best ·possible exam

. 

pIe of defective building !!tones' l used in the lower part of the cathedra. I at Rodez, are 
Brownstone buildings are seen whose carved portions the best examples, and in these no decomposition 
are disintegrating and the faces of whose smooth wall takes place. Of these sandstones, it will be noticed 
pieces are flaking off. To avoid this destruc-
tion various suggestions and experiments 
have been made either in the way of che · 
mical treatment or of method of laying, but 
nothing Sf'ems to stop it. The experience 
of Boston and of other cities has demon
strated how poor a resistant to fire is gra
nite. Granite is often a stone of handsome 
appearance, and will in some cases stand 
any amount of exposure to the elements, 
but it is very unsatisfactory in the presence 
of a conflagration. Although st.one is every
where recognized as the noblest and most 
desirable of building materials, yet so great 
hali the difficulty of securing good stone 
become that many large buildings are built 
entirely of brick and terra cotta, the art of 
man being relied on to surpass nature. 

The Potsdam sandstone is a member of 
the lower Silurian group and rests upon the 
primitive rocks of the Eozoic. This lower 
portion of the Potsdam formation varies 
from an absolute quartzite to a 8and. In 
the present issue we illustrate the quarries 
at Potsdam, N. Y. , from which this stone is 
extracted for building purposes. Here the 
famous sandstone is attacked at the place Where it 
seems t.o be of the best average quality. A thickness 
of 70 feet is exposed · in the quarries. At this point it 
is almost a quartzite. 

'!'he examination of a microscopic section of the 
rock discloses the following characters : It is found 
to consist of angular grains of clear quartz, quite un
mixed with other granular material. There is no feld-

. spar or mica intermingled with it. The interstices 
between the grains contain a. cementing material. 
This is found to be a clear, colorless silicious cement, 
so that the rock is virtually silica. On this point, 
Professor Thomas Egleston, of the Columbia College 

SELECTING LARGE BLOCKS OF STON E. 

that there are two general varieties. one in which the 
quartz grains are more or less large, and are rounded, 
but are cemented together by silica. . . .  In the Pots
dam sandstone, on the contrary, the grain of the quartz 
is quite small; its shape, when it can be distinguished 
at all by a magnifying glass, is always angUlar . . . .  
This is the best of all building materials, though 
mouldings made of the other variety (large grains) will 
last for many years without suffering any appreciable 
amount of deterioration. " 

The
' 
other sandstones vary greatly from t.his. In 

many cases the quartz grains which form. a body of 
sandstone are mixed with grains of feldspar and mica, 

[JANUARY 7, 1 893. 
which in themselves present at least a chance or pro
bability of decay. The cementing material also varies; 
it may be of . argillaceous nature or may be even a. 
calcium carbonate. As cements all these are defective. 
They always tend to yield to the weather. 

As a weather resistant pure crystalline quartz would 
be the best of all materials. This, of course, being out 
of the question, the next best thing would be in the 
line of a flint rock or quartzite. To the latter type, 
the Potsdam sandstone is closely assimilated. It de
parts far enough from it to be workable. Although 

extremely hard, it can be wrought into all 
the shapes demanded by modern building, 
including the most exquisite carvings and 
mOUldings. Its strength is very great. It 
has been tested on the Emery testing ma
chine at Columbia College in this city, and 
proved to be of extraordinary compressive 
strength. Some pieces placed in the machine 
and subjected to stress broke at a little over 
18,000 pounds to the square inch. This 
figure brings it as regards strength quite out 
of the range of most sandstones and lime
stones and makes it surpass the majority of 
granites. But one marble and one sand
stone in a very long list approaches this 
strength. What is still more extraordinary 
is that two inch cubes from one of the 
quarries proved too strong to be broken by 
the testing machine, although the pressure 
was carried to 151,000 pounds. This test 
reduces to a compressive strength. of nearly 
43,000 pounds to the square inch, or more 
than double the strength of the best gra
nite. This result, so extraordinary as to be 
properly termed an anomalous one, proves 
what the stone may be. 

We have said that granite may be weather resisting. 
While this is very true, it may be equally true that 
other samples will fail to withstand the American cli
mate. To determine, as well as possible, what the 
action of the weather, including a contaminated city 
atmosphere, might be on Potsdam sandstone, it has 
b�en tested by subjection to acid and sulphurous acid 
gas. Dilute sulphuric acid, after long action, dissolved 
oIily rlll of one per cent, or a mere trace, while some 
stones lost over six per cent. Sulphurous acid gas only 
changed its weight TIolf of one per cent. These two 
tests are designed to represent the action upon it of 
the city atmospheres. As a direct test, samples have 

PARLIADlI! BlJILDIlIas. OTTAWA, .. UD PRIVATE RESIDElIOES BlJILT OJ!' POTSDAM RED S4lIDSTOllE. 
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been repeatedly subjected to the severest freezing and 
thawing, and have remained absolutely unaffected. 

In the vicinity of the quarries, buildings have been 
constructed of this stone, which have stood for over 
seventy years. Yet exposed for this length of time to 
the trying climate of Northern New York, the stone 
has preserved its fresh appearance and has not yielded 
in the least, the tool marks being as clearly discernible 
as if made yesterday. Prof. Newberry has expressed 
the opinion that ,. had the obelisk now standing in our 
Central Park been composed of such a dense, homo
geneous sandstone as Potsdam sand-
stone, it would to-day be as perfect as 
when erected at Tanis 1500 B. C." 
Here it may be noted that this very 
obelisk, which suffered so much on ex
posure to our climate, is made of gra
nite. 

We have spokeu of the poor quali
ties of granite as a resistant of fire. 
The action of a conflagration upon 
granite is to cause it to flake off ; 
walls composed entirely of this mate
rial may thus become so reduced in 
thickness as to falL It is there that 
th e qualities of Potsdam sandstone 
appear at their fiest. It is so abso
lutely fire-resisting, its granular struc
ture so completely prevents it from 
cracking, that it can be heated to a 
red or white heat without injury. By 
many foundrymen it is preferred to 
fire brick for lining cupolas, and in the 
vicinity of the quarries is always used 
for lining lime kilns. The report of 
Prof. Wilbur, of Rutgers College, to 
Dr. Smock, the New York State Eco-
nomic Geologist, showed that this 

J eitutitie �mtrieal. 
has charge of the department of mineralogy in the same 
great institution, ill fiumcientlyiI;ldicated by the extract 
from his famous essay on the Decay of Building Stone, 
read before the , Society of Engineers, which we give 
above. Prof. John C. Smock, New York State Eco
nomic Geologist, and Prof. Francis A. Wilbur, of Rut
gers College Scientific School, are among the authori
ties we may refer to. Dr. Geo. P. Merrill, of the Smith
sonian Institution, at Washington, is our authority on 
what we have said of the microscopic examination of 
the stone. In his new work On the Building' Stones of 

COLUMBIA COLLEGE, NEW YORK. 

stone withstood repeated heating to the temperature the United States, Dr. Merrill says, referring to Pots
of melted copper, and sudden cooling, without injury dam sandstone : " I  consider this, from the standpoint 
or change of color-something which nO,other stone of of durability, almost an ideal stone. It is practically 
the large number tested by him could do. non-absorptive, and its surface affords no foothold for 

The qualities of Potsdam sandstone have been care- growing organism." 
. 

fully examined aud tested by men of the highest scien- Our illustrations of the quarries and workshops of 
tific standing. Dr. J. S. Newberry had occasion to ex- the Potsdam Red Sandstone Company, of Potsdam, 
amine the stone in 1890, and his report fully carries out N. Y., tell their own story. They show the immense 
all that we have said above. Dr. Newberry is professor scale on which the operations are there carried on. 
of geology in Columbia Coilege School of Mines ; the From the everyday point of view a valuable feature is 
opinion of his eminent colleague Prof. Egleston, who the large accumulation of ready quarried stone, nearly 

9 ,  
100,000 cubic feet usually being carried in stock, 
including 40,000 or 50,000 feet of the famous Pots
dam random rock-faced wall facings, cut ready to 
ship, so that contracts can be filled immediately on 
receipt of orders. This puts the business on a par with 
the brick and terra-cotta makers, who from necessity 
are compelled to ship from stock, and absolutely avoids 
the proverbial delay in stone contracts, which .is a 
standing joke among builders. Although it is ' the 
policy of the company to sell rough stone only, yet 
where local cut stone contractors refuse to make fair 

figures on work, their unrivaled facili
ties enable them. to cut stone ready to 
lay in the building, and to set it if re.
quired in any part of the United 
States or Canada. 

The peculiar stratification of the 
material as it lies in the quarries will 
be noticed. The natural beds are 
nearly perfect, which greatly reduces 
the cost of cutting. Immense blocks 
are �ot out almost of perfect shape, 
by the use of wedges and feathers, 
sometimes assisted by some of the 
patented methods of blasting. The 
equipment of machinery is of the most 
modern and complete description. 

Dr. Newberry says : " The element 
of beauty is no less important in a 
building stone than strength and du
rability. In these three qualities this 
stone is certainly unrivaled." 

The different quarries of  the com
pany afford a certain choice of color. 
The red stone is of an exceptionally 
pleasing and bright tint. About fiftf 
feet of these layers is exposed in the 
quarries. Stone can be taken out 

from two to six feet or more in thickness, and can 
be wedged into any size from these thick stones, re-
sembling granite in this. The company's quarries are 
distributed for about a mile up and down the Rae
quette River, and embrace the best outcrops of . stone 
to be found in the district. Dr. Newberry reported, 
after personal examination, that the� quarries were 
practically inexhaustible. We may, therefore, pro
nounce the company's quarries an almost ideal source 
of building material. 

One of the cuts, showing a workman selecting dimen-

THE MANUFACTURE OF TRUB.X AIID BOOXBIBDER'S B9ARDS.-{Bee page 18.] 
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1 0  J,itutifit �mtritau. 
sion stone from stock, gives an idea of the form in II fine wire netting, the meshes of which are 18 and 40. 1 have the total amount of heat lost by the building, and 
which stone comes from the quarry. Another cut, The water passes through this sieve roller, leaving the can easily detennine the amount of coal that ought to 
showing the interior of a stone cutting shed, shows pulp sticking to the meshes. The felt belting on the be burned to warm it." 
workmen getting out stoop rails and other forms. roller above takes up the pulp from the sieve roller as ------._'H ....... ' �.------

Quarry No. 1, from which the main supply is de- it passes over the top. This is carried on the felt belt Street Car Mall Distribution In St. Louis. 

rived, is shown in two cuts. The peculiar stratification to the roller where the boards are formed. These roll- The recent annual report of the Postmaster-General 
of the stone is very noticeable. It is exceedingly regu- ers are hollow and made of iron, and run from 18 to contains the following letter from J. B. Harlow, post
lar, with sudden variations in the dip. The drainage 21 inches in diameter. master of St. Louis, regarding the electric mail car ser
of this quarry is effected by an undershot water wheel, The pulp sticks to the upper roller as it passes be- vice in that city : 
shown in the bird's eye view to the left of the picture. tween the two, the belt passing around the lower one " In presenting the following concerning the St. 
Fl-om Quarry No. 2, now under development, a medium and back to the sieve to take up the pulp again. The Louis and suburban street railway postal car service, I 
red stone is taken. This quarry, for. a long time to come, sound of a bell notifies the attendants of the machine desire to describe not only the car as it is, its present 
will be self-draining, as will also be the case with Quar- when the pulp or board is of the right thickness. A limited schedule, but to enlarge somewhat on the 
ries Nos. 3 and 4. From Quarry No. 3 a dark red stone sharp hook-shaped knife is then passed through two future of the system which will almost entirely change 
is taken. slots ill the roller, and through the board as it passes the present method of collections reaching the main 

The Racquette River, on account of falls and rapids, around, the boards being then taken off. office from street letter boxes, as well as the dispatch of 
is not navigable, although it is the second largest river After a certain number of boards have accumulated, city mail on the line of the road to letter carriers for 
in New York, but great numbers of logs are floated they are taken to a hydraulic press, where a pressure delivery. 
down it every year from the Adirondack forests. A of 50 tons is placed on them, which forces out most of " The car is a miniature railway postal car, twenty 
fall on their quarry property gives the company nearly the water. They are then taken to the dryin� plates, feet long, and the regulation width of a street car, 
twenty thousand horse power, the entire river falling which are book-shaped, and made of copper %; of an run under the electric system with its own motor on 
about sixty feet, and this will be of great vl',lue in the inch in thickness, and hollow. They are filled with front and rear platform, with motorneer and conduc
future development of the business, giving by means steam, which enters at the ends of the plates by means tor, sliding doors at each end, and wide sliding doors 
of compressed air or electricity ample po wer for the of small pipe connections with rubber joints, which with four windows ori each side of car, with slot for 
working of machinery now using steam, and for other connect with the exhaust pipe. The plates or leaves mailing letters on each side, with appropriate signs. 
purposes. are 8 feet in length and 3 feet in width. After the The interior is well lighted with �lectric lights, the 

There is one product of the quarries which should be boards have been sufficiently dried they are taken to a furniture consisting of stove, letter case amply large 
mentioned, the banded stone. Some layers are strong- calender press, where they pass between two 18 inch enough for all distribution, a rack for sixteen sacks, a 
ly banded in different colors. With these the most heated rollers, which straightens and puts a gloss on stamping table, and all the conveniences of a modern , 
beautiful architectural effects can be produced. The them. The edges are then trimmed up and the boards railway postal car. Its run is from Sixth and Locust 
combination of light, medium and dark red stone in are ready for the market. The boards are made of Streets westward to the city limits, about six miles, 
solid colors and the banded variety gives great lati- different sizes, ranging from 19 X 30 to 34 X 44 inches, the schedule time being forty minutes. 
tude to the architect in producing color effects. The and are sold at 5 and 6 cents per pound. ThW are " The following sub-stations are on the line of road : 
colors harmonize excellently with granite or brick, and about J( inch in thickness. Sub-station 9, Fourteenth and Franklin Avenue, with 
instances of this use are numerous. Among the build- � ' . ,  • three carriers ; sub-station 11, 3901 Morgan Street, 
ings where the stone has up to this time been used for Wind the Great Force in Nature f"or Carrying with four carriers ; sub-station 12, the Arcade, Ca· 
the whole or a part may be mentioned the Dominion Oft" Heat. banne, 5500 West, with five carriers. 
Parliament buildings at Ottawa, shown in the accom- Discussing the means whereby heat is lost in build- " All mail for these carriers is made up at the main 
panying engravings ; All Saints' Cathedral, Albany ; ings heated by a steam or hot water plant, Hot Water office ready for delivery and is dispatched at 6 :25 A. M . ,  
Columbia College, New York City ; the New York Heating says : 9 :50 A. M. , and 1 :45 P. M. This leaves the clerk in 
State Asylums at Ogdensburg and Matteawan (costing " Few people have given much thought to the many charge of car free to handle and distribute mail re
over a million each) and numerous buildings in New' difficulties that must be met and overcome in the plan- ceived en route. 
York City, Brooklyn, Buffalo, Syracuse, Rome, Alba- ning of a heating apparatus ; and with a view of show- " By these men reporting at the several sub-stations 
ny, Troy, Lynn, Washington, D. C. ,  Rondout, N. Y. , ing the importance of the subject, we will try to ex- in lieu of the main office, or station C, there is shown 
New Rochelle.�. Y. , Ogdensburg, N. Y. , etc. , and plain a few of the natural laws by which heat is lost by a fair estimate an aggregate saving of time to the 
many smaller cities and villages in the United States from a building, and also the laws that may be utilized twelve. men of ten hours daily. 
and Cariada. to replace it. " It is proposed to place three more sub-stations on 

The quarries are situated near the line of the Rome, " Wind is the greatest force in nature for carrying the line of this road, for which application has been 
Watertown and Ogdensburg Railroad, and ship their off heat, and is the most difficult of all elements to con- made, and at proper intervals a number of accumula
product by the New York Central system in all direc- tend with in heating buildings. It is, therefore, neces- tion street letter boxes where carriers will deposit their 
tions. sary that its cooling power should be thoroughly un- collections, these boxes to be collected by the clerk in 

• ' . '  • derstood, that it may be provided against in the con- charge as Ithe car passes, going both east and west ; 
MANUFACTURE OF TRUNK AND BOOKBINDERS' struction of a heating apparatus. The importance of mail to be distributed en route and dropped off at the 

BOARDS. this will be recognized when we explain that experi- proper sub-station for delivery. All mail not intended 
The illustrations on the preceding page were taken ments with wind currents in glass houses have shown for line to be dropped off as car passes main office. 

from the plant of W. O. Davey & Son, Jersey City that a room heated to 70 ' in zero weather, with a still " From the limited opportunity to observe the pos
Heights, N. J. These boards are also used in the atmosphere, will be cooled 20° in 5 minutes and 45 sec- sibilities of the street railway postal service it is plainly 
manufacture of gaskets and buttons, and are made onds. evident that the results will be to expedite the delivery 
of scraps of paper and cardboard from box and " The same room will be cooled 20° in 2 minutes and and collection of mail, and thereby result in great good 
paper manufacturers with a mixture of oakum dust, 35 seconds when the wind is blowing at the rate of 3 to the service." 
shade stpps, grass rope and bagging rags. The refuse miles per hour, and it will be cooled 20° in 48 seconds We hope Congress will lose no time in passing such 
cardboard is carted to the factory in large sacks, when the wind is blowing at the rate of 27 miles per laws as may be necessary to extend this admira
sorted over and placed in a large soaking tub. When hour. When the fact is considered that it is a common ble system in New York, Chicago, and all our towns 
moist it is ready for the beating engines. These en- occurrence for the wind to blow from 20 to 30 miles per and cities. It will greatly increase the revenues and 
gines are oval shaped and made of iron and are lined hour, it-will be seen how important it is to carefully con- the facilities of the Post Office department. 
with sheet brass. They are about 13 feet in length, 7 sider the number and size of the windows and the ex
feet in width and 2� feet in height. The oakum dust, posed walls before designing an apparatus for warming 
shade strips, rags, etc. , before they go into the beating a building. 
engines, have to be cleaned. They are put separately " Very little has been said on the above important 
with a quantity of lime into a rotary boiler, about subject-important because the materials used in the 
20 feet in length and 6 feet in diameter, its interior construction of a building determine how much heat it 
fitted up with iron pins placed about 3 feet apart. will lose, as the heat can only be lost through the ma
The pins are about 1 foot in length and catch and terials of which the building is constructed. All build
separate the material as the boilf'r revolves. The ing materials have a known conducting power for heat, 
boiler is filled with steam of about 7 pounds pressure, and, though we cannot here go into elaborate tables 
and revolves slowly for 12 to 15 hours, making but one of comparison, we will give a few facts of interest. 
revolution in every 2;!i minutes. From 1 to 3 barrels " A granite wall, 18 inches thick, will lose 67 per cent 
of this mixture with about 500 pounds of scrap card- more heat than a brick wall of the same thickness. A 
board are placed in the beating engines with about frame building, plastered on the inside and covered 
1, 500 gallons of water. This mass keeps continually with paper felt and sheathing on the outside, will lose 
moving around the tub. . Attached to the shafting 75 per cent less heat than a brick wall of the same 
across the center of one side of the engine is a roller 32 thickness. A . frame house built without a paper felt 
inches in diameter, containing 56 knives, 3 feet in covering on the outside will iolile 25 per cent more heat 
length, the blades being 2 inches in width and about than the same house if c(wered with felt. 
2 inches apart. .. One square foot of glass will lose as much heat as 6 

Running up to the roller is an inclined plane, the square feet of 12 inch brick wall. If closely fitted dou
top of which conforms to the shape of the roller and ble sashes are used, 75 per cent less heat will be lost 
runs up at the back about 1 foot. Directly under- than with the single sash. 
neath and within an inch of the bottom blades of the .. The manner in which the joints of a building are 
roller are about It dozen other knives fitted into an fitted affects very materially the amount of heat lost; 
iron slot the same length as the roller blades. As the for example, a loosely fitted house may take twice the 
roller revolves, the wet mass is drawn under and quantity of heat that would be required for one well 
through the narrow space between the knives and is built. 

. 

forced up at the back and falls over. This is continued ,. Each square foot of outside wall of a building, each 
for three hours, until the materials become thoroughly square foot of glass or window surface, and each en
cut up and mixed. If the pulp is not dark enough, a trance door, have a given conducting power for taking 
few pounds of copperas are added. The pulp then heat from the inside of a building and dispensing it to 
passes out through the bottom of the engine to a large the outer air. After measuring these various sur
tank below, where it is forced into a cylinder paper faces and determining the loss of heat by the conduct
machine. The pulp is thoroughly mixed with water, ing power of the material of which it is built, we ascer
which passes through and up against a fine sieve tain how much heat any building will lose in zero 
roller. This roller is 29 inches in diameter and 70 weather ; .  by adding to this 15 per cent (which is a 
inches in length, and is covered with a double layer of necessary loss up the chiwney to wa.ke a. draught) we 

• • • • • 
To Keep Iron and Steel f"rolD Rusting. 

The number of articles in photographic use con
structed from iron and steel, from rolling presses and 
head rests downward, will render serviceable a couple 
of recipes, adapted for the purpose in other directions, 
which we append. One of the simplest, and which has 
been in use for many years, consists in coating the arti
cle with a solution of Ipdia rubber in benzol, made of 
about the consistency of cream. It may be applied 
with a brush, is easily rubbed off when needed, and 
effectually prevents rust. A coating of more use where 
the " tooth " imparted by rubber would be disadvan
tageous is prepared in the following way : Dissolve 
two parts of crystals of chloride of iron, two of anti
mony chloride, and one of tannin in four of water. Ap
ply with a sponge or rag and allow to dry. A second 
or third coating, or more, is given in the same way that 
a dark color is produced. When dry, it is washed with 
water. again allowed to dry, and polished with linseed 
oil. The antimony solution should be as nearly neu
tral as possible.-Br. Jour. 

The -lO-lnch Telescope of" the Yerkes Observatory. 

The large disks of optical glass made by Mantois for 
the University of Southern California have been pur
chased by the University of Chicago. They are nearly 
42 inches in diameter, and will allow of a clear aperture 
of 40 inches. The glass is said by Mr. Alvan Clark to 
be exceptionally good. Mr. Clark will shortly under
take the work of grinding the objective, which he has 
contracted to complete within eighteen months. The 
contract for the mounting will be let within a short 
time. The site of the observatory is still undecided, 
but it will probably be several miles outside the city. 

The contract for mounting the great telescope has 
been awarded to Warner & S wasey, of Cleveland, 
Ohio. 
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SXA.TING Olll' ARTIFiCIAL . ICE. 

It will soon be three years since, under the name of 
the .. Ice Palace," we described an installation designed 
to permit of skating upon genuine ice in all seasons. 
The company that undertook to carry out this idea 
rented the spacious hall of the Plaza de Toros, on Per
golese Street, and we had an opportunity of seeing 
there, for an instant, the im-

J tieutifit !merital. 
sary to descend to 15 or 20 degrees. �The surface 
is renewed every night. After the snow produced 
by the incisions of the skates has been removed, there 
is spread over the remaining ice, by means of a pump, 
a sheet of water that circulates during the entire pe
riod of its congelation, in order to give a perfectly even 
surface. In order to prevent the spirals from produc-

I I  

in operation, nothing wrong has occurred, and the 
numerous lovers of skating have always been able to 
pursue their favorite exercise as well as if they were on 
the lakes of the Bois de Boulogne in midwinter. 

A portion of the power of the motors is employed for 
lighting the hall, which is decorated with winter 
scenery. But no attempt has been made to push .real-

ism farther, and a heating 
apparatus keeps up a tem
IJerature of from 15 to 18 de
grees.-La Nature. 

. . .  
Horse Power of Boilers. 

When the horse power of a 
boiler is referred to, a very 
vague idea of the real m�an
ing of the term is given. Most 
people get the impression that 
when we say a boiler has a 
certain horse power it means 
that the engine which it is 
constructed to supply steam 
to will exert that power when 
all the prescribed conditions 
exist. What the horse power 
of a boiler really means is a 
question that is difficult to 
answer. It is neither logical 
nor appropriate to express 
the steam-generating power 
of a boiler in units of horse 
power, but it seems to have 
become a habit which has 
grown upon mechanics that 
is hard to break off and dis
continue. 

mense arena of 2,000 meters 
transformed into a sheet of 
water. But when it was 
necessary to freeze the latter, 
and the machines began to 
work, it was found somewhat 
late that there were many de
fects in the installation, and 
that it was possible to make 
ice only upon the edges, and 
even then not in a continuous 
manner. The directors then, 
taking a firm resolution, had 
c a r t l o a d s  of cracked i c e  
brought and packed it in the 
arena. A few skaters had an 
opportunity of trying their 
skill upon it, but in the space 
of one night all was melted 
a n d  the enterprise, s o  t o  
speak, fell into the water. It 
was a folly, too, to wish to do 
in a few weeks what required 
several months of study and 
labor. But the idea was a 
good one, and was ag!loin ta
ken up. Now skating is (and 
has been since the flrst of Oc
tober) going on day and night 
at the " North Pole, " on Cli
chy Street. This time the in
stallation has been well con

Fig. 1 .-MACHINERY HALL OF THE SKATING RINK OF ARTIFICIAL ICE AT PARIS. 

The unit of horse power for 
boilers is not, says a contem
porary, fixed except by arbi
trary agreement among the 

ducted. Time has been taken, and everything has [ ing changes of level through the contractions due· to 
been studied and put in place with care. The principle ' the differences in temperature to which they are sub
is the same as that employed previously, and our first mitted, they are composed of pipes that enter each 
engraving (Fig. 1) represents the machinery room, very other with friction to a certain length. They thus 
well arranged by Engineer Stopparrl. It comprises, to I form slides that allow of a certain play. Moreover, in 
the left, two steam engines of 50 horse power each, of order that their temperature shall be as uniform as 

parties concerned, the basis differing according to 
the nature of the work done by the steam. Many 
boilermakers rate the horse power of the boilers by the 
number of square feet of heating surface contained in 
the boiler. Although this rule is followed by many, it 
is no criterion as between different styles of boilers-a 

the Corliss type. with Stoppani distributer, which 
' 

run two double-acting Fixary ice machines. Wl�����i1illi1Ii;�i��=;���Rfl These machines are pumps designed to convert I I 
square foot under some circumstances being many 
times as efficient as in others ; but when the 
average rate of evaporation has been fixed upon 
by experiments in one boiler, there is no more 
convenient way of rating others of the same style. 
But by an outsider no exact rating of a boiler 
can �e made from a knowledge of only its heating 
surface. 

Fig. 3.-PLAN OF CONGELATION PIPING. 

ammoniacal gas into liquid ammonia. To this 
effect, they in the first place force the gas :Into 
the large condensers represented to the right. 
Here it is cooled by a circulation of water derived 
from the city mains, and becomes liquefied in the 
small cylinders seen in the foreground. Thence 
the ammonia is led into the large reservoirs or 
refrigeratorieR that are observed npon a platform 
in the rear, and expands therein with the pro
duction of cold. Having returned to the gaseous 
state, it is taken up again by the machines, which 
force it anew into the condensers, and so on in
definitely. It is always the same supply of am
monia that is used. The lowering of the temper
ature produced by the expansion is utilized for 
cooling an uncongealable liquid (solution of cal-

A, Pipe through which the freeziug liquid entell!. B, Pipe through which it 

makes its exit. 

The following rules are observed in a good 
many boiler shops, and may be useful : For cylin
der boilers nine square feet of heating surface per 
horse power are allowed; for flue boilers twelve 
square feet, and for tubular boilers fifteen square 
feet of heating surface per horse power. Hence, 
if the total heating surface be known,. divide it 
by 9, 12, or 15, according to the type of boiler, 
and the quotient will be the horse power of the 
boiler. If a boiler is tested and a statement of its 

cium chloride) which circulates in spirals in the center possible, care is taken to frequently change the direc
of the refrigeratories. This liquid, by means of a tion of the current. In this way there is secured a 
pump, is forced into the pipes placed upon the floor uniform mean temperature in the entire circulation. 
of the rink. It will be seen that in this installation everything 

There is here a notable difference as compared with · has been studied out and provided for to the least de
the installation previously tried, wherein the ammonia tails. So, during the' month or more that it has been 
was expanded directly in the 
pipe, of the rink-an arrange
ment evidently defective, be
cause of the leakages inevit
able in a system of piping 
several kilometers in length. 

horse power desired, without regard to whether it 
is to supply its steam to drive an engine or for otber 
purposes, then it is agreed upon by the majority of ex
perts to consider 30 pounds of water per hour, evapo
rated at 70 pounds pressure from 100 degrees, as a horse 
power. 

A standard was fixed by Watt at one cubic foot of 
water evaporated per hour 
from 212 degrees for each 
horse power. This was at 
that time the requirement of 
the best engine in use. Most 
nations have a standard sim
ilar to and generally derived 
from Watt's " horse power," 
but owing to different stand
ards of weights and measures 
these are not i d  e n t i c a l, 
though the greatest differ
ences amount to less than 1� 
per cent.-Electrical .Age. 

• • •  

The rink (Fig. 2) is 40 meters 
in length by 18 in width. It 
consists of a cement and cork 
floor resting upon a perfectly 
t i g h t metallic foundation, 
and . upon which is arranged 
a series of connected iron 
pipes having a total length 
of 5,000 meters. Each section 
derives its supply from two 
principal condnits, A and B 
(Fig. 3), into which constantly 
flows the solution of chloride 
of calcium cooled to a temper
ature that varies according 
to the velocity of the circu
lation, which can be regulat
ed at will When the exter· 
nal temperature is not very 
high and it is merely a ques
tion of keeping the ice in con

. dition, a few degrees below 
zero will suffice, while, on the 
contrary, when the u p p e r  
stratum, or even the entire 
riDk, iII .reXl.8Wed, it ia Xl.eeet- I'i' 2.-SXATlliG �UIX 01' AB.TUICIAL ICE AT PAB.IS 

To make glue water proof, 
dissolve of gum sandarac and 
mastic each five and one-half 
drachms in one-half pint of 
alcohol, and add five and one
half drachms of turpentine. 
Place the solution in a glue 
boiler over the fire and gradu
any stir into it an equal quan
tity of a strong hot solution 
of· glue and isinglass ; strain, 
while hot, through a cloth. 
Or to plain glue solution add 
bichromate of potash ; on ex
posure to the air it becomes 
waterproof. 
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BECENTLY PATENTED INVENTIONS. 

!lIeehaDieal. 

WRENCH. -JOhn H. Gregory, lone, 
Cal . Thill is an improvement In wrenches having a 
ftxed jaw and another jaw to slide on the toothed 
shank, a pivoted cam lever looking the wrench to any 
desired , adjostment. The outer jaw has a trianltUlar 
hook-like shape, while tbe inner jaw Is somewhat 
corved. both jaws having toothed surfaces. and the 
outward movement of the sliding jaw is controlled by 
a spring secured to the forward edge of the sliding har, 
the spring holding the jaw in engagement with the 
pipe or other object to which the wrench Is applied. an 
inclined wall or shoulder also sopporting the sliding 
jaw when the latter is pressed down against It. 

GUIDE HOLDER FOR STAMP MILLS.
Peter C. Robertson. Philli psborg, Montana. In mills 
for crushing ores the vertically reciprocating stamps 
are guided by holders or boxes secured to the raUs of 
the frame of the hattery of stamps. and this Invention 
provides for a series of guides being conveniently 
applied to a seriP.s of stamps to hold them so that they 
wl11 reciprocate easily. wlthoot nndoe friction. Tbey 
are so arranl(ed that any guid.e and Its holder may - be 
easily removed when necessary, or til!htened to force 
the back and front portions of the boxes to an even 
pressore. After the I(uldes and holders are once in 
place, any single holder and guide may be conveniently 
removed when desired. 

BUILDERS' SCAFFOLIJ.-Louis ·Korn, 
New York City. Tbis device consists of a bracket hav· 
Ing a body portion to rest on a window sllI. there being 
at one end a lateral proj ection and a pi voted depending 
arm, and at the other end a pivoted vertical post with a 
hook or brace to detachably engage the body portion. 
A dial(onal brace is pivotally secored to the under side 
of the body. its inuer end designed to rest against & 
building wall, and a short slotted brace pivotally eon. 
nects the diagonal :brace with the body. The appa. 
ratos may be folded to be conveniently portable, and 
attords a scaffold especially applicable for buUdlng 'a 
blank wall, giving a secure sopport for the workmen. 

L U B R I C A T O R .-Henry E. LejeUne,
Thibodeaox. La . A device more especially designed 
for use on the water cylinders of vacuum or other 
pomps to automatically 011 the cylinders is provided by 
thl8 invention. The Invention consists of a lubricant 
reservoir having at its lower end ootlets leading to the 
ends of the cylinder to be oiled, glass to bes connected 
with the outlets leading to the cylinder ends, while a 
valved water chamber Is held on the under side of the 
reservoir. The amount of oil ftowing to the ends of 
the cylinder can be plainly seen and readily regulated. 

SKIVING MAcmNE.-Herbert Master-
son, Je1ferson City, Mo. A reciprocating slide moves 
above a vertical open topped holder, there being a knife 
beneath the f!lide and a carrying form held in It, while 
vertically moval>le brads In the form ena:age the pieces 
of leathl'.r In the holder. The machine is d:elgned to 
skive the shanks, connters. and other pieces of hoots 
anci.'8hoes, a nnmber Of the pieces to he skived being 
pl!lCed In the bolder. and the machine then working 
positively to antomatlcally skive them one by one and 
dropping them ollt Of the machine at the rear. 

JACQUARD OARD WmE.-Alfred and 
Thomas W. Bentley. Paterson, N. J. A wire extend
ing between adjacent cards Is formed with lIattened 
parts. tying strings engaging the wires at snch' portions. 
and also the laces connecting the cards with each other. 
A lateral shifting of the wire is prevented, tbe ends 
always projecting like distances from the ends of the 
cards for suspending the latter In the nsuaI way. 

l!UlMlellaneou .. 

OALENDAR.-Joseph Wallin, Boston, 
Mass. Three dials having ratchet wheels expose indl· 
cations on their faces. a poll bar In the case enga2ing 
two ratchet wheels to move two of the dials, and rotste 
the other dial and its ratchet wheel. when laterally 
swung belo w the lower end of the case and then recip. 
rocated. The Invention also embraces other novel 
features, the calendar being adapted for perpetual nse. 
Indicating tbe name and date of days In a week and 
month in chronological order. 

SAFETY DEVIOE FOR ELEVATORS.-
1;.ouis W. Botler, Brooklyn, N. Y. This is a simple and 
eMily applied attachment for nse in �nnection with 
any form of elevator valve rope. ntllizing electriCity to 
move out of the path ot the valve rope a keeper cap. 
able of preventing movement of the rope; The keeper 
Ie carried from the path Of the valve rope the moment 
the doors of the elevator shaft are closed, and when any 
door i. opened the keeper Is drawn Into the path of the 
rope. preventing the rope trom being oPerated to start 
the car ontil the door has been closed. 

To REMOVE PAINT OR VUNISH.
Seorge L. Ball, Allegheny. Pa, Tbis is a _ composition 
to be applied by a brush upon varnished or painted 
sorfaces to remove a former coating. speedily render. 
ing hard paint or varnish soft and detachinl( it from the 
wood or metal on whicb it had dried. Tbe composi. 
tion does not discolor the snrface to which it Is applied. 
which can be varnished upon as soon .s dry. 

EXTENSION TABLE. --Johann F. Wig. 
gers. Hanover, Germany. The exteu.ible parts of this 
table may be collapsed or withdrawll and 11rmlY erected 
withoot the aid of screws, wedg ... , etc. The main 
table has a central cross piece provided with vertically 
spaced lateral projections. ftxed goides and supports 
leading to the projections from the end pieces of the 
lD&in table frame, the goidee being inclined. while 
elttension leaves baving foldlDg legs are goided by the 
su pports and rest thereon when In the Inner positions. 

SLATE ATTAOmmNT.-Maud Wyman, 
San Franci!ICo, Cal. Lettered hands. according to this 
invention, ron beneath the slate and under slots In Its 
frame, and also over & part of the frame. so that any 
letter or character on the band may be diSClosed. The 
banda pass over spools on a ftxed shaft, each spool 
havinK aJprojectlq milled edge, by which It may be 
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rotated and the band drawn along to disclose a de. 
sired letter or character. A tension spring counteracts 
shrinking and stretehing of the bands. and a .. lsts to 
hold them In proper position. 

BUGGY Top.-David Shivell, Arling· 
ton. Ind. This is an improved top of simple construc. 
tion,- provided with movable curtains, arranged to be 
conveniently operated to close the sides. Rods are 
curved to conform to the shape of the top part of the 
bows. and cortains fttted to slide at their upper ends on 
these rods are fll8tened at their lower ends to the sides 
of the buggy. the slue curtains when not in use resting 
between tlie cover and lining. Tbe cllrtains readily 
fold with the bows when the top folds, whether they 
are In a lower or upper positio� 

VEmCLE BO�Y SiDFTING DEVICE.
Charles H. Mitchell, Oxford" Ohio. The front or rear 
portion ofa vehicle body is designed to be shifted later. 
ally npon the axle by means of thill improvement. The 
invention also provides a simple device for connecting 
the body with the frqnt axle of_ a thrashing_ machine, 
separator, steam stacker. or other agricnltural \Dlple. 
ment driven by steam, by which the implement may be 
adjusted as desired with relation to the drivIDg polley 
of the engine. 

MANURE DISTRIBUTOR.- Robert J. 
Morris and Robert L. Wiggins. Alexanderville, Ga. 
This Is a mdchine for hanllng and drilline; In furrows 
cotton seed compost, or stable manure In the rough or 
polverized stste. and also guano or commercial fer. 
tiljzers at the same tlm�. The machine Is designed to 
supply the place of a cart for transporting it to the 
11eld, and also act as iI distributer to place -the manure 
in a forrow without dropping It lu beaps. and without 
trausfer of bulk from one vehicle to another; , 

OOCKLE SEP.ARA.TOR.-A n d r e  W G; 
MilIer. Estill Springs, Tenn. This Is _& machine to 
separdte cockle from wheat, oats, rye, �. tbe- mate· 
rial being fed Into a vibrator - box in which travels a 
separator formed of metallic plates covered with de. 
pressiolls, the ptates being secOTed at' oppOslte edges to 
eudless leather belts . .  ,The wh�t or ,�ther pin" be. 
comes seated i,n the dej)re,BBioni! and, 18 - carrI�" to "the 
lower end of the separator willie the ;COCkle·1s camed 
backward over the receivinl( end of the b01:. 

STAND FOR BICYCLES.-H e r m a n  O. 
Wiedenmann. Philadelpbla. Pa. This is a simple and 
durable construction �ily applied to any bicycle to 
snpport It npright and hold the wheels above the 
gronnd. The front wheel IB engaged by a frame con
sisting of two standards connected with each other at 
the top and bottom and formed with forks to receive 
the hnb of the wheel, a transversely adjustable rest on 
each of the standards engaa:ing the fork. while an In. 
dependent frame also engages the hub of_ the rear 
wheel. When the bicycle Is In position on the stand 
both wheels can be revolved. rendering it convenient to 
do any desired cleaning or repairing. 

OmCKEN BROODER.-:- Earl B a r n e  y, 
Schenectady. N. Y. This is an improvement on a for. 
merly patented Invention of the same Inventor; the 
brooder being heated by lamps and SO constructed 
that Done of the vitiated air In the lamp room can get 
Into the brooder. The latter compartment IS made 
evenly warm and well ventilated, and connected with It 
is a Ii�ht and airy exercising; room for the chickeus, to 
which 88sy access may be had from the brooder proper. 

MOLE TRAP.-George Nelson, Living-
ston, Texas. This trap bll8 a vertically sliding spring. 
pressed plunger, ('.arrying impaling devlcee, a shoulder 
on the plunger being engaged by a stationary arm of 
the frame. whUe a pivoted lever connected with a trig. 
gar is adapted to disengage the shooJder. The trap Is 
simple and cheaply made. and easily tripped to transftx 
a mole or other animal. 

DESIGN FOR A FAN.- Manuel Oar-
ranZ&, Havana, Cuba. ThlB design represents the 
vessels of Columbns' fteet on the discovery voyage. 
one of the vessels belnK close at hand and the others 
at a dlBiance on an expanse of water on the ribs of 
the fan. 

NOTE.-Copies of any of the above patents will be 
fnmlshlld by Monn & Co .. for 211 cents' each. Please 
send name of the patentee, title of Invention, and date 
of this paper. 

NEW BOOXS .urn PUBLICATIONS. 

Dm NEUEREN SCHNELLDAMPFER DER 
HANDELS. UND KRIEGSM.ARINE. By 
Oarl BUBley. Kie1 and Leipzig, Ger-
many : - Lipsius & Tischer, 1892. 8vo. 
pp. 212. 156 illustrations.. Price 5 
marks. 

ThIs work Is well worthy of traDalation. 'i.'hongh 
we have two new works- on stealn navigation, " Ocean 
Steamshlpa .. and the .. Ocean Ferry." neither gives the 
teehnlcal details; whlcb are of great IDterest to persoils 
of a scIentlftc tum of mind. All of the various stages 
in the evolution of the modern express steamer are 
given. from the Viking boat of 800 A. D. down to such 
magnlftcent 110ating hotels as the Furst BlBmarck. 
The" elevations o� the varloua 8teamers give a good idea 
of the vaho08 changes. A nomber of tbe lIJostratioDil 
.how the extremely ftorld decorations of the Germau 
steamers, which are nsually In very bad taste. Consld. 
erable attention Is given to three.screw vessels. This 
chapter Is. without doubr, the most interesting section 
of the book to the stodent Of marine engineering. The 
book Is well Illustrated. and It Is unfortonate we have 
not an equivalent w\lrk in tbe EngllBh langoage. 

ANNUAL REPORT OF THE CmEF OF EN' 
GlNEERB, UNITED STATES ARMY. 
1892. 8vo. pp. 478. 

There Is an amoont of nsefnl as - well &I corloos In· 
formation embalmed in the government - pnbllcatioDil 
which are 8<lldom read. The preilent work i. l..rgely 
devoted to an account of the various river and harbor 
Improvements which are condncted by this departinent. 
Th" most interesting; portion of the book is that relat" 
Ing to tortl4cations, bot IB unfortunately very brief. :n 

Is to be hoped that the time will come when the govern. 
ment wUl devote _more attention to our defenseless 
couts than to the Improvemeut of fourth rate rivers. 

THE OOMPASS. Edited b)" William O()x. 
Monthly. New York : Keullel & 
Esser 00., publishers. Price *1 per 

The c�lM' lmerUpn UfIder tIHB head. 1a  One Doll4r .. "ne 
1M' 6IJCh � :  IIbout Biallt words to a Hm. "'dver· 
tI8em6nU -must be receWe<l .. t publwtw.. office "" ... rlll "" 
ThUf"ltia1l 7ilOmWlg to .. _rm the JoUo'llJi'llll week·s la ..... 

year. Pattern letters and figures may be ordered from the 
This new publication Is worthy of the support Of -aU laIgest variety. of Knight & Son, Seneca Falls. N. Y. 

engineers, surveyors aud draog;htsmen, as It IS devoted Acme engine, 1 to I> H. P. See adv. nen Issue. 
entirely to their Interests. Thoqh the po)lllcatiQD IB , .. U. 8." metal polish. IndianapoliS.' Samples free. 
controlled by a larae sopply hoose of Instroments. ete •• 
for eugloeers aud draoghtsmen. this f!!oCt Is kept In the .t'resses & Dies. - Ferracute Mach. Co .. Bridgeton. N. J 

backgroond, aud all notices of a boslne.. nature are Besl;'ballDgpresses. Ryther Mfg. Co:. Watertown, N.Y. 
conftned to the cover. There se8!Di to be a lIQOd op. Patent Open'Slde Planing and Shap\nj1; Machines. 
portunlty for the, poblishers to opi,� a colwnn_ for the Pedrick & Ayer. Philadelphia, Pa. 

use of subscribing draog;htsmen out of 8ltuations. as Alummum-For agents or advertisers. Sheet Wire 
they have begun answering - qoeries. The recent DUm-. Ingots Novelties. CInCiunati (Ohio) Aluminum Co. 

ber contains timely articles upon the pantographs, ec. Steam Hammers. Improved Hydraulic Jacks, and Tube 
centrolinead, the KrBph\lmeter, etc. The InteUigent lIlxpaDders. R. Dudgeon. :It  Columbia St.. New York. 

draughtsman shoold not fall to subscribe to this iii� Serew machlnee, mUUng machlnee, and drlll presses. 
esting joomal. 

' ''i'he Garvin Mach. Co .. La!,rht and canal Sts •• New York. 
Stow lIexible shaft. Invented and manufactured by 

ORIGINAL PAPERS ON DYNAMO MA· ,Stow Mfg. Co •• Blngbamton. N. Y. See adv •• page 396. 
CmNERY AND AJ;.LIED SUBJECTS. Centrifugal Pumps. CapaCIty. 100 to 4O,1m gals. per 
By John Hopkinson; New -, York : .inlnute. All sizes In stock. irvin Van Wie, Syracuse, N.Y. 
The W. J. Johnston Oompany, 
Limited. London : Whittaker &; 00. To Let-A suite of desirable oftices. adjacent to the 
1893. Pp. 249. No index. Price *1. SCientlllc American omces. to let at moderate terms. 

-Apply to Munn & Co .• 361 Broadway. New York. 
Hopkinson's work on the dynamo during the l&l!t 

decade has bcec of such value that any publication of Hydrocarbon Burner (Meyer's patent) for burning 

his investiptlons is to be w4l1comed by nil. The pres. crude petroleum under low pressure. See adv. page 
ent little work contains nine papers. reprln� from 881. - Stsndard 011 Fuel Burner Co .• Fort Plain. N. Y. 

proceedings of dlftereut societies and elsewhere, It - Is Fine Castings In Brass, Bronze, Composition (Ilou 
Illostrated. bot unfortonately lacks an Index. It is pleas. Metal). German Sliver. Uneqnaled faCilities. Jas. J. 
fng to observe In the aothor's modest preface the ap' : McKenna & Bro •• 42t and 426 East 23d St •• New York. 

preclBtiou which he expresses for his American readers. For the original Bogardus Universal Eccentric Mm. 
Foot and Power Pressee, DPlla, Shears, etc.. address 

WHERE IS MY DOG ? OR, Is MAN AJ.oNE J . S. & G. F. Simpson. 26 to 36 Roduey St.. Brookl7n, N. Y. 
IlIDIORTAL ? By the Rev. Oharles , 
Josiah Adams. New York : Fowler The best book for e1ecta1C1an8 and beginners In elec. 
& Wells Oompany, Publishers. 1892. trlCity ls .. Experimental SCience." by Geo. M. Hopkins. 

Pp. 202. Price *1. BJ maU. 8' ;  Mnnn & Co •• publlBhers, 361Broadway. N. Y. 

This work 's a plea for the higher ' intelligence Canning machinery outllts complete, 011 burners filr 
f th I f f d UI h soldering. air pumps. can wipers. can testers. lal>ellng o e ower orma 0 nature, an w , we ave no machines. Presses and dies. Burt Mfg. Co •• Rochester. doubt, prove acceptable reading for those .1nterested In 

the brute creation. ' N. Y. 
Competent persons who d88l1'6 agenCies for a new 

pr Any of the above books may be purehalied through popnlar book. of ready sale, with handsome profit, may 
this office. Send for new book catalogue just pub. apply to Mnnn & Co •• SCientilIc American omce. 361 
IIshed. MUNN & Co., 361 Broadway. New York. Broadway. New York. 

SCIENTIFIC AMERICAN 
a u  I L D  I N O  E D I T I O N . 

.... A.Nl1&BY, 1 898, Nl1I11BEB.-(No. 87.) 

TABLB OF CONTllNTS. 
1. Elegant piate lu colors, showing a very attractive 

dwelling at BndgepOrt, Conn.. erected at a cost 
of $15,000 complete. Floor plans and perspective 
elevations. Joseph W. Northrop. architect, same 
place. 

II. Plate In colors sbowing a residence at Armory HUI. 
Sprlngfteld, l\Iass. Two perspective views and 
1I00r plau8. Mr. Francis R. Allen. architect, Bos. 
ton. Mass. An excellent design. 

S. A cottage at Brookline Hills, M..... erected at a 
cost of ",825 complete. Perspective views and 
ftoor plans. Messrs. Sheply, Rotan & Coolidge, 
architects, Boston. A pictoresque desiKO. 

'" A dwelling erected at Holyoke, Mass., at a cost of 
$6,500. Floor plans, perspective, etc. IIlr. G. P. 
B. Alderman, architect, same place. 

5. A very attractive and convenleut stable and car· 
rlage house erected at Plainfteld. N. J., at a cost 
ot $1,500 complete. Messrs. Ro .. iter & Wright, 
New York. architects. 

8. A residence recently erected at Plainfteld, N. J .• at a 
cost of $9.176 complete. A picturesque design. 
Two perspective elevatloDil and ftoor plans. 
lIIessrs. Rossiter & Wrigbt, architects, New 
York. 

7. 'An elegant residence recently erected at Malden. 
Mass., for Mr. B. G. - Underwood. Two perspee. 
tive views and ftoor piant!, together with a view of 
the Holland stslrway. Cost complete aboot 
$1l�000. IIlr. Frank L. Smith. architect, Boston. 

S. A substantial residence at Holyoke, Mass. Pe .. 
" spectlve elevation and ftoor plans. Mr. H. H. 

Gridley. architect, Sprlngfteld, M.... An excel. 
lent design. 

-

9. View of the Union Passenger Station, Worcester, 
)(ass. 

10. Mlscellaneoos contents : COD;lbnstible ftreproo11ng. 
-House dralnage.-Roofs and roof coverlngs.
Wall papers.-A plea f!lr tbe nBe of white in hoose 
paintlng.-Defective 11!les.-Antiqoity of glue and 
veneerlng.-The'piplng of dwelllngs.--,()ollodion 
glll88.-A sa-w for foot, hand, or Bteam power, iI· 
lustrateeL-A- lIew court hOQSC at GreenVille, 
IIlI ... -A baloster spindle lathe, 1110strated.
Solid partitions. 

The 8cientillc Ameri� Architectl! and Boilders 
Bdltion is issued monthly. - $2.lIO -& l'Il&r. Single copies. 
Ill> centl!. Forty large quarto pages. equal to abont 
\Wo , hundred ordinary book pages ;  forming, prac�· 
call,. & 1arge and eplfndid lIlA6A.ZIlOI o. ABoIll'rBC
!l'UBlI, richly adorne4 with eiegant piates In colors and 
with line engravi., U1netrating the most interesting 
_pie!! Of Modem ' ArchitecturaJ �ctIon and 
allied objects. 

The FnIlneu, Richn-. CbeapnMB. and Convenience 
of t.hIB work have won for It the I.A.B&BII'l' CmcuL4'iIoB 
of any Architectnral publication In the world. 8014 bJ 
all newIIdealers. 

llUNN & co ... PuBLUIIlIBII, 
aDl Broadwa1, New York. 

Point ... on ",ooertiBin{l.-Manufaeturers who would 
aavertwe frw projlt In 1893 should write to the Manu· 
facturers' Advertising Bureau and Press Ageney. 111 
Liberty Street. New York, for points. 

a;r'Send for new and complete catalogue of SCientlllc 
and other Books for sale by Mnnn & Co •• an Broadway. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name. aud & ddre •• most accompany all letters. 

or no attention will be paid thereto. This is for oor 
Information and not for pnbllcation. 

Ref'erence. to former articles or an8wers _ shoold 
give date of paper and page or nnmber of question. 

In.olrle. not answered In reasonable time should 
be repeated; correspondents will bear in mind that 
some answers reqolre not a little research. and. 
thoogh we endeavor to reply to all either by, letter 
or in thl8 department, each must take his turn. 

8peclal Wrllleu IoforBlalion on matters of 
personal rather tban general interest cannot be 
expected wlthoot remuneration. 

8eleu&Ule A._erlca.1 8up ple_ene. referred 
to may be had at the office. Price 10 cents each. 

BoolI.. referred to promptly supplied ' on receipt of 
1U1��C:". lIent for examination should 00 distinctly 

marked or labeled: 

(4629) R. R. J. , Minn., writes : A cer· 
taln chief engineer of a railroad in thi8 State having 
occasion to con vey water from a river to a tank one 
mile dlsiaut and aboot 50 feet above the supply. stsrted 
with a three Inch pipe at the river or supply end, con· 
tiuued � of the distance and then reduced the pipe to 
two Inches up to % of the distance. lInished with a one 
Incb pipe aud connecting with the tank. Now. the 
question is, Shoold he not have placed the small end of 
the pipe at the pomp and the large end at the tank' A. 

The friction will be the same whichever way the pipe 
Is laid. Thls does not come under the condition or 
a glavlty sopply, In which the largest pipe sbonld be 
placed next -to the source of supply. The arrangement 
as stated IB an engineering absurdity. The friction is 
greater and the pipe line costs more than if 2 Inch pipe 
were lald the whole distance. 

(4680) W. B. P.-Dynamite has been 
used for blowing out stumps. I� requires great care to 
avoid accidents. Quarter and half pound cartridges 
are used. with electric fuse and battery. 

(4631) W. T. B. asks : Will you kindly 
advise me if it is possible to study electrical engineer· 
lug and become an electrician withoot the aid of a 
teacher. and if so, what books would you advise me to 
stody ' A. You can undonbtedly get a good know. 
ledge of electricity by a coorse of stody withoot the aid 
of a teacher. bot you woold proj1ress futer and with 
more satlBfaction If you study under some practical 
person who is able to show yon exactly how the differ 
ent oparatlons are carried on. We ad vise you to be· 
ll;iu with " Experimental SCience," price $4. This 
wlll ll;ive you a general knowledge of phy.ics and a 
very g;ood Idea of elementary electricity. You might 
then take Ayrton '8 "Pracllcal Electricity." price $2.50. 
and after mastering; this book It woold be well for you 
to $tudy Thompson's .. Dynamo Electric Machinery.' 
price 89. 

(4632) J. J. M. writeS : I am a mechani 
cal engineer. I went on examination as an engineer 
One qnlllltion. with the :others. was put to me. It is as 
follows: Snppose I took charge of a boiler that was 
ronnlng some time, what would be the thickness of 
tbe shell Of the boiler ' The examiner did not oay bow 
long the bollei W&l ruJIJIIng. I told him if there was a 

© 1893 SCIENTIFIC AMERICAN, INC.
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role to go by. that I never I!& W  o r  heard -of one. A.  The 
qoestion put to yon was a very erode one. There is no 
role for the wear of boilers, this dependlnll: upon the 
UBe and abuse of them, as well al.o- as · . the qoality of _ 
the metal. The kind of water ueed is also to be con
sidered. Acidulated water as foood in sOlpe parts of 
the country eats away a boUer very fast. Outside rost 
also thins the sheets and tubes In _boUers not In con-

��=t���·.� �.���.:::::::::: : : : == Inkr:.�&���-:::� .�.�.�.����.�.�?�.��: 488;786 l sprt::r� �Cj�rr�!l1::'� .����� . .  ��:. � 
=he-.���c!-::�. iii ·iii.i · iiWiiiiaOi;;;e of 488;711& f!k�:O:i 'lo:!l�iRiiye ' p;u.poie8: ·Diir.iiidao: · t88.822 i �?aU::;O�l�m:chY:..?w.�: ·Wrliiht .. :::: . . . . . . . : 

leatlier bo� C. B. Baker . . . . . . . . . . . . . . . . . . . . . . 4llIl.686: tore o� H. A. COO8lus . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,542 Steam boiler. M. L. Cllnton.8iii . . . . . . . . . . . . . . . . . . . .  . 
I�er�i\!·�=;iimer. ' Oiiiittmer: ' . . . . . . .  488;M2. [n

�:,:&. .L0&tt,:r:.����. �������� 4!l8,541 �=n"":=��ll:;, \�L. WeiiZ6i:::::: : : : : : : :  
Buttonhole relIiforoe for collara. F. BnIfelbard . . .  CII8,IIl1l Inseam trimming machine, F. H. Warren . . . . . . . . . t88;oo:J Stone, artificial, A. SlaoosJawek . . . . . . . . . . . • . . . . . • . .  
('-able, J. ·H. L. Tuck . . • • • • • • • • • • • • • • • • . . • . . • • • • • • • • • • •  488;640 .  Iron ware. producing enameled. C. A. W .  Voll- Stone b� or cmahllllr machine. B. D. Gates. 
Can. See � can. . rath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  488;683 Stove, M. Seebold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
g:N=�'l.,.'!:ll'��� .�:.� ��:::::::::.:: : : : : :  Ironing table, B. D. Voorhees et al . . . . . . . . . . . . . . . . . .  488,868 Stove Oil. C. K .  Stlnllon. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Car brake; J. Hlllrhes. . . . . . . . . . . . . . . . . . . . . . . . .  . . . • . . . .  :f�Un!rbo��?'fneddon. . . . . . . . . . . . . . .  . • . . . . . . . . . . .  

St
rl8:�� ����. �?�?� �� .��� • . �: .�:.� 488,� 

stant ose. Car brakll, 1. B. McCormick J ourual box, lubricatl!l.K.. R, D. O. Smith . . . . . . .  . • . . Surgical bandaaesl-sterIlIaer for. J. M. Van Hensen 488; .... 
(''''''') W W H ·te "IIT - . , ' t- Car coupllDli. c. H. CarPenter::::::::::::::::::: : : : :  Kltohen oablnet, C .  H. Hagler. . . . . . . . . . . . . . . . . . . . . .  S;S:'oal le.lI . .I:I.. Daggett • . . . . . . . • . . . . . . • • • • • • • . .  488;MII � . _. . wn S_ :  u-e q.re pU . Car coDpllDi. J. H. Croinb. . . . . . . . . . . . . . . . . . . . . .... . . .  Knlttlng machlrie. G. F. McKeune,.. . . . . . . . . . . . . . . .  S .  n . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . •  488;003 

ting op a ll:ood sized coffee roasting plant and d�slre to Car eonpllng. J. P. Derr. . . . . . . . . . . .  . . . .  . . . . .  . . . . . . . .  LamP. O. Fergusson. . . • •  . . . . . . . . . .  . • . •  . . . . . . . . . . . . . . .  Swi c switch. Eleetrtcal Iwltch. 
_. ... .. .  Car conpllng. Forsyth &; Merrell. . . . . . . . .  • • . . . . . . . . .  Lamp burner. Eo B. Beau . . . . . . . . . . . . . . . . • . . 488,1112, '1'ele teh. Tramway swltoh. 

pnt in a 800r. 1I.reproof, - that will not b ....... or crac.. Car OOUpUng. H. GaIIetrher. . . . . . .  . . . . . . . . . . . . . . . . . . .  LamP. dupl9l< arc, H .  M. Odell. . . . . .  . • • • • • • • • • • • . . . .  Switch au I mechanism. J .  W. Thomas. Jr. 488,863 
when heavy irou tlucks are run over It-spmetbing g: :::cm=: :1l':NetmrY:��:: : : : : : :: : : : : ::: : : :  Lamp, eleotric arc, E. Thomson. . . . . . . . . . . . . . . . . . . . .  Table. See B ard table. IrooJng table, Snl"g\-
cheap and durable. A. Assnming tbe 8()(1r IB on the Car ooup!IDg. 8. F. Lenotr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488, t::::&: t:=�=e

���Hsil�n�:: : : : : :  Tea��:e pof:a or other vessels. attachment · 
groond, We recomm· end a cement concrete not I_ than Car OOUpllng. R. Loo"'II . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 488.'1118 Lamp support, D. F. Ollver . . . . . . . . . . . . . . . . . . .  . • . . . .  ol covers to. MannIng &; SeIPII • . . . . . • • .  · · • · · • - . . •  488,'1\18 

Car coupllng. B. F. Ludlow . . . . . ... . . . . . . . . . . . . . . . . ' . • .  4B8,'1118 LamP. velocipede, A. C. DavlBOu. . . . . . . . .  . • •  . . . . • • • • Teleilraph apparatus, electrical c\rcu1t for. F. W. 
" inches deep, and on this lay an asphalt and lIIUld 800r Car ooupuog • .r. w. MUllcan . . .  ; .', . . . . . . . . . . . . . . . . . . .  Lamp wick r8\ser. Arlrand, T. Hipwell . . . .  . . . . . . . .  JOnes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4llIl.11M1 

I d J t h hal _..... th d Car collJlllng. F. M. B)'8D • • • . • •  , ,. . . . . . . . . . . . . . .  •• • • •  LamP, device forjr&tsrng or lowering electric, W. Tel9lrraph pole, W. H • .t'ratt . . . . • • . . . . . . . . . • • . . . • . . .  488;soo 1 nch eep • .  ns enong asp t to �o e sau Car coupllng. A. W'. 8Ohoeb. . . .. . .  . . . . . . . . . . . . .. . . . .  Doran • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  - "  • •  488,8'18 Telllphonic sWitch and IYltem. electric, T. B. 
I!Olid, laid hot. . � '  car coupllng. G. B. Thompson. . . . . . . . . . . . . . . . .  . . . . .  Lam)Jll, 1"N!!laj.tng socket for locandescent elec- Sloper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 486,00Il 

(4034) A. B. asks how to harden a.lumi- Car coupliDA'. A. G. v� . . . .  - .  . . . . . • . . . • . . . . . . . . •. . . .  La��� ��mbiiili<i: ·i: iiui8iioD::::::::.� Th'k�'h��� .��l��� .��.��.t.�: .� •. .  �:. �: 611 . . d el l j t g:.�"l:e.���.�:::::::::::::: :::::::: :  488;8111 Lathe attachment, Ibach &; Schult. . . . . . . . . . . . . . . . .  Thill coupling. C. F. Neer. . . . . . . .  • • . . • . • • . • • . . . . . . . . TIl num, sbeet Bnd .� extremely bard: an ast C, ns Car spring. N. H. &; T. C. Davis . . . . . . . . . . . . . . . . . . . . . .  �7M Lathe dog, R. L. Stanle,.. . . . . . .  . . . .  . . • • .  . . . . . . . . . . . . .  ThIII coupllDi. D. W. Tanner .. . . . . . . . . .  , . . . . . . . . . . . . 
like tempered stee�' A. Alomlnom cannot- be teI1I- Car &tarter and brake, H. 8. Bodley • . • . • . . . . . . . . . . .  488;806 Lathe toOl holder. Fuller &; Hohenahell. . . . . . . .  . • . . Thill coupling. C. Th,,!"P . . . . . . . . . . . . . . . . . . . . . . t88.78l, 

'k I I I be hard ed b  h' Cars, ooal loader and dlstrlbuter forho%, J. A. In- Letter box, ho08e door. G. W. HaU. . . . . . . . . . . . . . . . .  Tbrashlnjr machlne, W. W. Dlngee . . . . • . . . . . . . . . . . .  pered 11 e stee • t can on y en y ammer Iialls . . . . . . . • . . . . . . . . . . . • . . . . . . . . • . • . • . . . • • • • . . . . . . . .  488,5114 Letter for aignB, attachable. J .  E. &; H. E. Hart- Thread. apJ)llJ"at08 for forming a knotlellB, R. M. 
InE, by making a hard alloy. and by slowly cooling. carbureter. W. &; J. FaIley • • • • . . . . • . • . . . • . • • • • • • • • • . •  4118;881 ley . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  - . . . . . . . . . . . . . . . . .  :Maclntoah (r) . . . . • . . . • • • . . . . . . . . • . . • • . • • • • . • • . . . . • .  11,296 

Carding engIue _ J. H. WhIttle . • • . . • . . •  ; . . . .  4118;684 Light f\%tore coupling. J. A. O·Nelll. . . . . . . . . . . . . . . .  Tie. See Metal tie. . By the slow cooling process sprlnJ!ll haw been made of CarPet sweeper. M. B. Holden . . . . . . . . . . . . . . . . . . . . . . . 488;562 Liquid se.P8r8tor, cenl.i1fugal. J. E. Folk. . . . .  . . . . . .  TIme reoorder, !f8tchmau's,. W. L. Bund,. . . . . . . . . .  488,68'1" 
pore alnmlnum. See Richards' work on " Alomlnnm �er.

sw_
S
ee
ee

pe.b.!:a¥.:A�!!l'er
on

.
d . • . • . . . . • . . • • . • • . • • •  488,1160 Liquids, "ppan&�08 for separating solid matter Tin eaul. macmne for manufactur\Jlg. W. Hlp-. . .,...u JOI\o • •  -.. .,...-n froll}.o,SObotka &; Ahrens . • • • . . . . . . . . • . . . • • 488.588, 488,966 perllllg . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  488,6'1' and ite Alloys." $Ii mailed. �rldae. liJil�cUe: . .  BeVoi,:,;�.:.cue: .. . . . .  488,62'f LooI<. ...... Permutation look. . Tin cans. machlue for manufacture of. W. Hlp-

(4635) J. H. W . ..-Nnt locks have been """"" 8ee --- . ..... check t=:��:.��� �:£<r.:llrePOOie: : : : : : : : : : :  =:� Tln
Ps'i,'"�!��iiiili;,iilli:ii:·B:NYe::::::::::::::::: ::::: . C8B

easf:.'
h �. J . .... !elfndlerc&tor . . . . .  ' • .  reoord • • • • • • •  �' . .  � .• •  ? • . . . . . . . • ,oa \J08 Locomotive --"'ne. J. Ricbards . . . . . . . . . . . . . . . . . . . . . ,oa-77( Tire .• bicycle, Swain &; Phlllplon . . . . . . . . . . . . . . . . . . . . profitable to .1& few lu_writors. There are a large num- ..,.- t"I .." .,.... . ""'" 

ber of patenta on this device. The kind mostly In nae Casttnir:;;o::� mouidtor; OW::m: ·warner.::: = L
ocgc:.=�o�U�?r�.cH=. ,,��d. ���. �.-:. 4B8,892 ����� .. �'Y!�'iJ.?i. �.��l�.::: : : : : : : : : : : : : : : : : : : : : : :  

are very cbeaP. perhapa li centa per pound. A short, cattle WlUlhIllLdevl�1l" G. Smiley • • • • • . . . • . . • . . . •  488;'168 Loom. J. W. &; 1. C. Maurer . . . . . . . . • • • . • . . . . . . . . . . . .  488;Ii6!I Toy. E. B. Koopman . . . . . . . . . . . . . . . . . . . . . . . . . . . . - - . . .  t88 
qoick-ronning slphou may have the d\scharge end ont = dris!:. Iar� �artBeOiiiilng" ',;itaii-: 4Bs,g �'f=�c%.:J,��·jj: P:COiib·:::::::.:��;l� :=:m ��.r,:::;!·�j,�: r.����gx: : : : : : : : : : : : : : : : : · : . : : :  =. 
of water. Long siphOJlll shonld always .haw the end Ch��: Sehenck . . . . . . . . . . . . . . . . . . . . .. . . . .  4llIl.'IOO 1I:1\=0����,,: re,'t.i:::'';;..�� .�. ��:::: : : :  =::= ��::.
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�6'17'189 Merr:rSUUd, J. B. Batt . . . . . . . . . . . . . . . . . . . . . . . . . .  488;686 Tra .. l llne. T. B. Deniston . . . . . . . . . . . . ... . . . . . . . . . . . . .  4B8,8'f' -

T ___ ..... _ f Flagstaff Be 1 b """" Po.. O .... ... H"'g ..." lIletal machlue for shearimr,McCool &; AIIl90 488;6611 TrIJ.ger. Harrah &; Nlcbols . . . . . . . . . . .. . . . . . . . . . . . . . .  488,5M' 
(4636) .uB!t>C .... rom : Ply Y Checkreln;B. B. Van .. agoner . .. . . . . . . . . . . . . . . . . . . . .  488;642 Metal b et and Its manufacfore. F. Recht . . . . .  �7i1 Trolle,. catcher. W. j •• Browne. . . . . . . . . . . . . . . . . . . . .  4118.7116 

Professor C. · V. B1ley.-The Insecte sent oomprlse a Cheetle �. automatic, D. M. Black . . . . . . . . . .  t88;1i08 MetaIllle and automatic clamp for fastening same, Trolle,. wheel . I •. J. Hlrt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chopper. See <lOtton chopper. w: W. Pitta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488,9()j, Trunk tra,.. E. J. Cummlnll1l . . . . . . . . . . . . . . . . . . . . . . . .  . 

number or specimens of the common cabbage plant Sl!'�- Sh. teEorM

ueol�;. . . G·uiber. · · .iet· · ·.:b&rci:::::·.:: : : :  �i1l\ MetaIa. treatlng materlala containing. B. F. Nen- Tuning pin. W. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . -
I ( A ft>' lwaIBfca8) Th I IB'f d opon a �- I!g """"'''' ... -. nl� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  411S,898 T .. lne holderl.:TraCy &; Graham . . . . .  _ . . . . . . . . . . . . . . . 
n
O
o':�e�; �oclferoo; Plm::..� :wlng

o: the fact 8l:t· f::e J��her -wooden ,olnts, .T. tI=� c t\'::1W;�' Ai-�::r'!"y • . • . . . . . • . • • . . . . . • . . . . • •  4118;001 g:::g�::.t::'tc'}.;JIj,rJ;.=.eeio.: ',jnpj,Orl 'iO;'; 'j: 
. 

I I i f DOddrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t88.M6 Mill. See Roll . mIlL Du"an.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  . that It feeds on the underside of · tbe eaws. t a re- ClarIuet, Lassilr &; PfretuChner . . . . . . . . . . . . . . . . . . . . . 4B8;61i6 Mixer and depoe r. batter caIte, E. Stempel . . . . .  488,'121 Undergarment, M. C. GeldoWRky . . . . . . . . . . . . . . . . . . .  . 
quently dlilicolt .to reach with the ordinary lusecticlde CIa .... bal'l SmacIeB &; EIJstrom . • . . . . . . . . . . . • • • . • . . • • • •  488;581 Motor. S ee Water motor. Upper clamp. W. H. Wood . . . . . . . . . . . • • • • . • . . • . • . • .  

sprays. The best mixture to use against it ls the kero- g:t!:.' i.n�:f�� ��� .�. ����:: : : : :  : : : :  = tlg= =:�Nf.��::;::::::::::: : : : : : : :  4118; V� .. '::" f��I���,��fc
h
!f:v.ao� •• !:l��,!,l\;; skip: W: 

sene soap emulrion. made according to the formola on 8::l h::-�\":r ':.=..t �':e·io.:·wor_; 4118;758 tI:t� I=�:�� � f:"j�a::::::::::::: : : : : : : :  val�e :��Wt�:·mecii.mlijm;R." ii:: ·8iepit;;nion: : : :  t88,7f:a 
page S. of clrcnlar No. 1. Division of Entomology. Coa�re.�.'!��nfor·oreiUitng iUid· ·8itBj,iDg: 488,«01 �:1f!��: �: I':"�lii-iD�:: : : : : : : : : : : : : : : : : : : :  l:Cf�:��j,��:1Z

h
� .• f>"avi,j:::::::::::.:·::.::::: : : : :  Second Series. po blished about a year ago In the SOI- J .  H .  HaweB . . • . . . . . . •  ; • • • . . • . . . . . . . . . . . • . . • • • . . . .  488,IIIIl NNa

u
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. BNTIlI'IO AlnIBICAN and a copy of 'which is sent here- SOOJ:; saf':J1:� f?{=�Jt=CtrTriiiiciit· Nut lock,1i.hj:;;:m8nn . . . . . . . . . . . . . . . . . . . :::�. . . . . . . . .  vendln::'achlne. T .  C .  Kirkham . . . . . . . . . . . . . . . . . . . 

:��h�r !:e::;;,=:sp:O:::t���n 
a
s::r�!: i.nr��:Par!�kJ: ii81iber a'�: : : : : : : : : � gn =.:: fDafdl;l1; Wiiioite:: : : : : : : : : : : : : : : : . : : : :  . l:�fill�fo�

a
���'tvt.,·d�;..B����:::.��r .. .  • . . • • • · . .. . . .  t88 

lance which will reach frOm the band of. the operator Confectioner s tool. G. S. Collum. . . . .  . . . . .. . . . . . . . .  Oil burner wick fas enm;j, B. F. Goodricb . . . . • . . . . .  t88.'168 Vise, J. J. Cowell . . . . . . . . . . . . . . . . . . . . ... . . . . . .. . . . . . . . .  4Il8,600 
Co�. C. Axell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

�=Ig�
m

t'p':=:.� 
•
. � •. �.�!�?:-:: == l����:��A':�=:j, �l:.<:.':f��paraiiis ·ior: t88,SIaI. to the 2fl)ond. and upon the extremity of wblch Is gam Usk�. G· !iJf.r.; �· for· iiOOk&: ·btiiM: QIIlan, C. & &; W. E. Haskell . • • • . • • . . • . • . . . . . • . . . . . .  488;IiIie S. E. Haskin . . . . . . .  _ . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  488.1l6'1 soldeied an npturned cyclone nozzle. so that the spray 0r:.,er-.:rm:t:' articles of celluloid or Idndred Oriran. reed. G. B. KelI,. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  4B8,820 WRgon body riser. E. Finn _ . _ . . . . . . . . . . . . . . . . . . . . . . .  t88,6'Il 

may be thrown easily on the underside of the leaves. coJ:,�t���itfe��::;:::::::::::: : : : :  == ��Ifo�=��:,t.=.trb:Ii::·.�.��.�:: a �::�: ��::'i!.������:.���??�: : : : : : : : : : : : : : : :-:: 
(4637) T. R. B. asks :  Which ol the me-. = �'1:.";a:b�k�;o_h·::.:·::::::::.: : :  11m �:I::n=.ft�.:::,v.�e.GE.�: :r:=fiBid::: : : : : : : :  I:� �:fg�n��".:'.;h1n:-I.��;;k: : : : : : : : : : : : : :: : : : : : : : : : : :  t88, tals copper. bl"aB8. zinc or galvanized Irou will undergo Counter and pencil holder. F. Ha'!i·fiXbiie · .. · · · ·  4118;786 �cU,forl!!.l�.fr:rs::�'. �����. �.�:: : :  �m �:���t�:,c{lJ�r:t.AD�ug· 

CI'!:'��: : : :  : : : : : : : : : : : : : : : : : :  7 the greatest expansion and contraction in a temperature CoUIP!
I�.

g·ThseeUJ
.co
caruplJCOUP

.
IIIIg

.
. coup.. · ta -ti In_lr J L Covl= �D'O ' W te I et I h M .. M I .... II.... .ling _ Permu on ...-, .  n . . . . . . . . . . . . . . . . . .  -.uoo . • r C os s P on, organ ... enz e8. · . . ... . . . . .  • .. varylU!!: frottl ]260 to 135° Fall.r  A. Zinc eXpands and Cran�erhead traveling. J. B. MOl'lIan . . . . . . . ... . 488,'f1ll Permutation lock; Singer &; avla . . . . . . . . . . . . . . . . . .  4llIl.'1'17 -Water heater. J. Dawson. . . . • .  . . . . . . . . . . . . . . . . . . . .  709 

contracte tt10st of all the common metall. and wry &v:l'vator�D���iiiIii_c:o:&·W: 488,86'1 R:=tt\�==: ����=�!:: : : : : : : : : : : : ;:� �:�:�t:�: ���Ml.:-,;-.�!���?: : : : : : : : : : : :: : : : : : :  =-
eveilly between any temperatoreS below 2lJ". Brass

CuIgv:r:;U:t':e�'T: j:·i;iii8tm·ou::::.::::::::::::: II Ph�phiC negative retoucher. A. J. Bennett. .  �'106 Water PUrilier
b 

Hewlett &; Cecil . . . . . . . . . . . . . . . . . . . . .  4B8.6'lS 
next, aud iron the least of tbo.e mentioned. (}orrycom'6. J. Hunter . . . .. .  ; . . . . . . . . . . . . .  , . . . . ; • .  ;.. . .

�� W.�.d.;::::::::::::::::::::::::::::: : : : : : : :  =:¥It �=;:�::l;,. j.T.:.bj�ii�i: : : : : : : · : : : : : : : : : : : : : : : : · : :  =:�N 
(4638) J. O. S. asks : Will yon tell me =�=��='ttc. c. D. Howard . . . . . .  488;89Ii RFe�=���.'f:o�.::t'���::::::: : : : : : : : : = w

e
�ii?�a�I�:.� . . ��.� .�����·.��·:.��?� . • ����: 488,\Ol 

ahootlbe amonnt of steam pressore an ordinary gl888 DentiLI flJIlng�W. u. porter_ . . . .  � . . .
.
. . . . . . . . . .. . . . . .  488;6IK PIn. See SatetJ 1Iin. Wheel. See Elastic wheel. Trolle,. wheel. To,. -

f I . will tand? A. . ..... d B. {la& ..L...... E See bo1e-4---' - '. Planter; leed. J. A. Dodd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,fIOO wheel. Water wheel. ro t· Jar s .... on poon a. ..-_ cam for e.reh7", H. WpJcott . . . . . . . . . . . . . . .  4llIl.1182 P1autlng machine. seed. Snell &; Smith • . . . . . • • • • . . •  4B8;848 Wheel rim attaCilment .. P. DavleB . . . . . . . . . . . . . . . . . . 
celve as bigh aod nnlform a polish and surface as lead. Door 0::.: �1'1�. �\�-N.�fJiil;:t�:: � PJastlo material. die for forming artloles from. Whistle, signal. W . M. "'mOO8e . . . . . . . . . . . . . . . . . . . .  . 
copper, zinc or steeU A. Yes. . • See Grain drier. pu� �:r.I�e:A:Benii.rd: : : : : : : : : : : : : : : : :: : :: : : : : :  ;�����·�,;�il�l�;$:N:COOC: : : : : : · : : : : : : : : : : :  ��ne, ��j,lex. W� A. MoCool. . . . . . . . . .  R�: �.:er·a��b:��·W:ii:: ·8taii"Oi-ii : : : : : : : : : : :  �I� s':���';,����'tf fI'"."Af!:r�D�:.�.?�:: : 

TO IIVEBTOlUl. compressing cap, A. S. Tomer. . . . . . . . . . . . . . . . .  Plow. t=:. P. J. 1Dber8Ohl. . . . .  . . .. . . • • • • .. . • • • • . . .  Wood and leatber substitute. e. Heepe • • • . • • • . . . . .  
Ic wheelhH• Cla08. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

:t:::-h:.:d= r.�. Clark . . • • . . • • . • • • • • • • . . . . . . . .  4!l8,918 ��:�b�it����f>����I'���I��:.�:.� •• ��: 48il,m .An experience of fort,. years, and the preparation of 
more than one huudred thousand applicatlonil for "... 
tentB at home and abroad, enable 08 to understand the 
laws and ,practice on both contlnen� and to poBSeI!8 un
equaIed facilltieB for ]IfOCI1l"InIr pateutl 'eVerywhere. A 
synopsll of the patent laws of the United states and all 
foreign countries may be had on applJeii,tlOfl,aitd peraons 
contemplatIDg the SCICDl"ing of patents, e\theJ. at home or 
abroad. are invited to write to this oIIIoe , for prices 
which are low. In acoordaoce with thll times and our 9l<
tenstve facilities for conductlog the b08ln98B. AddreBl 
MUNN &; CO� ofllce 8cImiTIi'Io AlDlBIOAN. 881 Broad
.. a,.. New York... 

. 

'EI= =li,-!o!!e=:';G:ii Cpaini8r:::::: t88 
Potato maslier. I. M. AmOI . . . . . . . . . . . . . . . . . . . . . . . . .  488;6Il8 Writing device, A. M. Nelson . . . . . . . . . . . . . . . . . . . . . . .  488,1lIj 

Electrloal distribution, I,.stem of. C. J. Van De- Pre8ervJng can, L. K. Royer . . . . . . . .. . . . .. . . . . . . . . . . .  4lI8;8UII : 
poele . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .. . . . . . .  488,928 PreIIs. See Cotton press. ===:1 s"le�8ia �=�: Field':::::::.:: : :  G PrInting fabrics, machlue for. T. J. Martin • • . . . . • • 4tlM9'J' 

Electrol RC 
apperat08. T. Crane' . . . . . . . . . . . . . . . . . .  488,7111 �=:.'a=n�l:-j,��i-:" " "" " ' " ' ' ' ' ' ' ' '  488;63'1 

Elev carrier. A. T. Kelliher • . . . . . . . . . . . . . . . • . . . •  488;76Ii Pnlle,.. Ipllt. J. F. Parkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Elevating machinery. hydraulic, T. F. Row�!!t. 'OR ..., Purse or Docket book, M. Scheuer . • . . . . . . . • . . . . . . . .  

-._ .......... Push button and thermostat, Ashley &; CamP • . • . . 
E:��·g.s:o�a:�

I
�:!T��

.
A. GloekIer ... . 488;0 =:: I: � =.�:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  

=���s'!e���I::a=e: · · · · · · · · · · · · · · · · · ·  -4Il8;58' =:11=: (v.1j.�=::: : : : : : : : : : : : : : : : : : : : : : : : : : : :  
Envelopes ... wrappers, etc.. device for molateulng. Ball Il9CUl"llllr device. BeaudrY &; KIpg • • . • • • • • • • . . . .  D. W. t;oJIlna . .  ; . . . . . . . . .  . . • . . . . • . • • • . . . . . • . . . . . . •  aaIlway ralUasteulng. S. R. Scharf . . . . . . . . . . . . . .  . . Bruer. chalk, or erayon holder. K. T. Erhard. .  . . •  Ball .. ay ailloal. electrl/l, F. P. Schlosser . . . . • • • . . . .  Exhlbltlng'C88!1o 11. P. Matthews . . . . •  ; . . . . . . . . . . . . . .  RaIlwa,. sWItch s\jlnaI. F. Harris • . . • . . . . • • . • . . • • . . . .  
Exhibitors, Ilni� for ,ewelry; F. W. Martini. . . . . .  Rallwa,. tie wear plate. B. Reece . . . . • . . . . . . . • . . . . • .  ==�: Js:'e N!3.f=:ct�r: · · · · · · · · · · · · · · · · ""  Bai=a:t"�:r.hl'��e:flt����.�: . ���

l
�� . •  � 488;717 INDEX OF INVENTIONS Fab��.��I�� �� ���.'!���.�.�: .��7 I:nway��:id��:.rJl1o�· :;�:�'kiaii,;.: 4118;1I'J9 Feed bag support. D. N. Stock . . . . . . • • • • • . . . .  488,8IiO, fI� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  488,1118 .. or _bleh LeU8n Pa'enl of 'be 

tralted 8'.'e • .  _ere Granled 
December 27, 1892" 

Feed_ter purliler. W. B. Hosford. . . . . . . . . . . . . . . . .  Rake. See Hay rake. Feed_ter regulator. J. Thomas. . . . . . . . . . . . . . .  . • • • •  Recllulng cbalr. E .  E. Peck . . . . . . . . . . . . . . . . . . . . . . . . . .  4llIl.'I'13 
J=."\�t��:.�: .�:.����?�:: : : :  =:lt� 

c��T�in:-:�itier: · · · · · · · · · · · · · · · · · · · · · ·  4118;9II =::-���'!m!s.���: : : : : : : : : : : : : : : : : : : :: : : : :  Reel. See Bolting reel. FlshlDA' reel. 
Fence Wi!"!!, machine for distributing and reeling. ' �:=r. See !��ograpblc reatater. Cash re-

J . 1I. Hoveudlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � Regulator. See Damper regulator. Feed _ter 
AND BACH BBA.,NG THAT DATB. Fertilizer distributer. B. F. Rlx . . . • . • • •  , . . . . . . . . . . • .  488;181 ReI�=:O. B. :Hathorn . . . . . . . . . . . . . . . . . . . . . . . . . .  488;1mi Fll�:'4�*�J':n�y:� .������ �I

� .�� 488.989 ReRo
V
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l!!.ngc ' eaalrse,fOWld'I!':'.YJos. tTh ••  ·o· 'm' ' i.::�;. . .
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• �� - - FIle ItrlPplng machine, H. J. Gosling • . . • . .  ;-. . . . . • .  488;61i2 . .... pm " _ """'" ..." "n [See note at end of nst about ooptes of �e.e patents.] Filter. S. L 

.

• WeBt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,f!!f"lr9 Rol�lll. u. W. B� . . . . . . . . . . . . • . . . . • • • . . . . . . . . .  488,935 

�es:..�c
�*?'FIc,;�����::::::::::::::::::. b =mg �etin�1 io�t\%r·bOIibiiiai · in:··s: 4lI8;fi66 

Addressing man matter. machtne fQr. C. A. FIre eXt!ngUIlh� automatlo W. S. Purifo,. . . . . . .  488_ Scholfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4llIl. 
AIr:::,\tgimd iiUi1i7tDiJ·aiiiNiiRius;ii::m: · p;oo.; 488,9llI r����b�n����:::::::::::::::::�:: ::: : U ��\lI.��n:ttn..or.:::::::::: : : : : : : : : : ::iB8;900tO 488; tor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4llIl.'1\18 =j:."&���g;.�:.�::: : : : : : : : : : : : : : : : : : U �C. ?D;J�It:·wiitii:: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  1l�� !j,ta!::ro.: 'Di&i1i:ig:;-a: W: ·Shej,ar;i.: B F1irnaCe. See, Kelting turnace;. Ore roasting . Sash Rosentreter &; O·Brien. . . . . . . . . . . . .  . .  Annunciator. electric, J .  H. _BIit9B . . . . . . . . . . . ... . . . .  � furnace. 8a1r. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Annunciator. electric, A. B. LYman . . . . . . . . . . . . . . . .  � � M. C. Ha .... le,.. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  Sa.... ulng. B. C. Taggart . . . . . . . . . . . . . .  . 
Autographlc realater. J. P!eJCer . . . . . . . . .  ·.488,900 to 4118;1102 Game apparatus. G. G. G. Gist. . . . . . . . . . . . . . . . . . . . . .  . Sa J. N. Klche,., et al . . . . . . . . . . . . . .  ; • • • • • •  
Axle 1!Ox. car. J: DonneU,. . . . ; . . . . . . . . . . . . . . . . . . . . . . .  488;8T!' Gas bomers, autOmatic cut-01rfor. C. Rath. . . . . . . . Saw able friction feed for...?. StOVall • . .  Baby £um� B. A. H08banda . . . . . . . . . . . . . . . .. . . . . . .  4118;600 Gas lIlJI!tl:\attachmeut. T. R. BilhOP-. . . . . .  . . • .  • . •  Saw aud filing machine, A. rlnke . • • . . • • • •  

B:ll�t ��f.ier·f� v='niiiOhiii88; ii':DOugau::::  =:� a:f:; ����� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488,IlIK =;e.,"w. ��oti .�: .���: : : : : : : : : : : : : : : : : : : : : : : : :  Bar. .  See Claw bar. . Generator. See Steam �tor. Screen.; See Carding engine soreen. Barber·s chalr ... S. Cloutler . . . . . . . . . .. . . . . . .. . .  _ . . . .  488,'IIrI' Generator. W. R. MacdOnaId . . . . . . . . . . . . . . . . . . . . .... 488,824 ' Screetttug and 8880rtlng madblnes, removable Battery. See ,""",ucIarY ba�. G Jlr\Ddlng. smootbtng. and )IOl\lIhIDg. G .• A. treacl fC!!J P. W. Gates . . . . . . . . . . .. . . . . . . . . . . . . . . . .  4!l8,700 JIearIng. antlfrlctlon. M. O. Parenteau . . • . • • • .• , • • .  4811.6B'1 . Jr. . . . . . . . . . . . . . . . .  . . • .  . . . . . . . . . . . .  . . . . . . . . .  Seat, Eo C. H89seler . . . . . . . . . • . • . . . • . . .  , . . . . . . . . . . . . . .  4llIl.51i6 Beal'I�. antlfrlctlou th!'UBt. 8. Ingersoll . . . . . . . ... : 4B8,IIl6 Glued __ A. E. Rendle. . . . .  . . . . . . . . . . . . . . . . .  SeooncIarY battery. N. WIadlmlrofl' . . . . . . . • • • . . . . • • .  488;726 
Bed slat holder� M. D. HarreIaon • • •  ; . ... . . . . . . . . . ... . 488;568 Grain W. lolcKee . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  t88 Seed driIf. Scandiacof &; D1movlch • • • . . . . . • . • . . . . . .  4118;776 Belt for women s undergarments, M. C. Geldow- . Grasl Implement, (}, Stewart. . . . . . . . . . . . . . .  Separator. See Liquid separator. .-Iky . . . . . . . . . . • .  _ . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . ... � . . .  Grasa Iheara, L. L. Bames. . . . . . . . . . . . . . . . . . . . . . . . . . . Sewing machine. O. C. Dollofl' . . • • • . . • . . . .  , . . . . . . . . . .  488,1l64 Belt liolder • .  M. Trowbridge. . . . . . . . . . . . . . . . . . . . .... . . .  Grate. rocker tooth. Downlng..!r.,. &; HaIl. . . . ... . . .  Sewing machine I!1lldll, S .  &; S. A .  Winters • . . . . . . . .  4llIl.862 Belt tightener. B. N. Pa:yne. . . . . . . . . . . . . . . . . . . .... . . .  Gnn stock recoil attachment; ... ·�·o:wnaend. . . . .. . .  Sewing machine plaIting attachment, J.  Douglas. 488;MV Belting. W. Eo SharDIee . . . . . . . . .. . .. . . . . . . . . . . . . .  .-. . .  G11I.!.!o_ l!afety-trtgger for brilech-loadlng bolt, P. Sewing machine work compreBslng mechaulsm .C. 
Bic:yele. Dev:ore '" I'�. . . . . . . . . . .. . . . . . . . . . . . . .... . .  JIlII� • • • • • • • •  ; • • • • • • • • • • • • • • • • • • • • • •  ; . . . . . . . .. . . . .  S. Gooding . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . .• . . . . . . . • 488;6:111 BllJlard'table, Scott &; Wright. . . . . . . . . . . . . . . . . . . . . . .  Habit, rldlpg. W. Shingleton . . . . . . . . .  . • • . . .  . . • • • • • • •  Shaft, _ G. J. F. Paul . . . . . . . . . . • . . . . . . . . . . . • . •  488;'1'1:1 Bit III1!aOe, A. D. Goodell. . . . . . . . . . . . . . . . . . . ..... • • • .  . • •  Hammerl_drOp..!,!'". Thompson.. . . .  . . . . . . . . . . . ... . Shears. see Gr8fIII shears. -
BIackboard>-rotary. J. F. Clark. . . . . . . . . . . . . . . . ... . . . Handle. !'C. K rrout,. . . . . . . . . . . . . . . . . • . • • . . . . . • • • • • • •  � Shears, G. Brandeuburg . . . . . . . . . . . . . . . . . . . . .  ;-. • • . . • .  "1811,968 Boat. See .rrecIdng boat. . ' HarneBfl I08.Jl91!dlng device. L. Townsend . • . . • . . .  � Sheet metal artlclea, macblne lor the manufac-BCl!IIrlu and lItitch ripper. S. &; S. A. Winters . . . . • • 488,8IIl Harro ..... C. La Do .... . . . . . . . . . . . . . . . : . . . . . . . ••. . 488,1M2, 488; tore of. J. R. PaddaCk . . . . . . . . . . . . . . . . . . • . . . . . • • • •  4llIl.683 
Boller. See Locomotlve boiler. 8team boiler. - Harrow and cnltlvator.. wheel. 0. -B. Baldwin . • • • •  488. Sheet metal. machine for �lIng. G. A. Ohl . . . . .  � 
Roiler flue cleaner, L.. B. Schults . . . . . . . . . . . . . . . . . . .  � Harrow} BJIr\Dg tooth. D. C. 1lar1<1iam . . . . . . . . . .. . . .  �7U Ships' oableB. device for cuttlng.Squlres &; Petrie 488,84,7 
Boller tube 9l<p&1laer1 Ji!. warden . . . . . . . . . . . .  ; . .

.
. . •  488;/1!19 Harv_. �. J.�' er . • . . • . . . . .  : . . . . .  488,1N8 Shoemaker

.
·s tool. ... W, Dauleloon . . . . . . . . . . . . . . . . .  488;726 Boilers, support for s ...... pans or like utensilB In Harvestlnir Jnacblne, W. J. Raudolllh . .. . . .  4II8;88JI Show fixture... E. B'riendllch .. . . . . . . . . . . . . . . . . . . . . . . . . 488;7M domeBt1c,.O. T. �  . .  , . . . . . . . . . . . . . . .  , . . . . . . . . .  __ Hate, JIl8OliIne for tchlDg sweat banllB for. Signal. See Rallway B\gnal. BoltlnJr reel. Bolenba"Bh &; Wagner .. . . . . . . . . . ..... .  4Il8;888 BftIcher &; Balch . . . . . . . . . . . . .  � • • • • • . • • • . . . . . • . . • •  4llIl.1l64 S\jj:!!al and Iwltoh tnterlocJrlng apparatns. S. T. Boot<; aupllcatlng checK, J. Oldfield . • •  ; .. . . . .  . . . . •  . .  488;1IiI8 . BaY loader. S. FCI!1[IIIIOD . . . . .. . .  ; . .. . .  "' • • . • . . . • • .  , . .  488;'183 Dutton. . . .  . • . . . • . . . . . . . .  . • .

. 
. • • .  . . . •  . . . .  . . . .  • .  . .  • • •  488;!!!!1! Bottle IIJllng and ltopperlng apparatall; D. Wick- . Ha,. loader.i. C. -A, H8DlT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � Signal � district. C. III. 8erihDer • . • . . • . . . . . . . • . . • . MI8;M'!! ham . . . . . . . . . . . . . . . . . . .. . .  _ . . .  , • . . • •  ',' ._.-• . • • .  ; • . . • . • • • 488,8Ii8 Hay rake..:�, G. Lee, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , • •• 718 SIiP!&\s. device for Bettlug semaphore, B. Marlon � BottleB. machine for maldllJ, lOOPS f�r WlrIng • .r. Beater. ...... Brick PftIII steam beater. Water SlucJge, treating. H. A. Frasch . . . . . . . . . . . . . . . . . . . . . .  488,828 H. W.-Ortmann . • • . . • • .  _ . , • . . . . . . . • • . . . . . . . • • . • • •  488,m beater. . _ SOdIum blcarbODate. apparat08 for washing. K. Box.� �itlot box. 

J

. 
0nmaI. ; ' - i.;J. ""box. Letter boL . .  1�M.��:.p 

.
. :.'�:.��::;: : : : : : : : : : : : : : :  == 8011e:::s.':iciCii1oai�iJ:"L."COiiIii: : : : : : : : :  : : : : : U Box fbr hold cI� �. B. F. W 

. . 
amm . . . .  488,910 Hoe an' Plan=:ter com� J. R. Ayers . . . . . . . . . . . 4Il8;(II8 Solderjnj Ine, cao . ... Eo Lockwood 8r).. . • . . • .  11.211'1 Brace. See B brace. . .  -. �- Hold�. v e.JII. l'. PUIr8r . . . .. . ... . . . . . . .. . . . .  488;SIlI 8oIdering tool, electrioan'/. heated, C. L. of\In. • • •  �8'IJ 

Brace.blt attach�. 8  .. tb . . . . . . . . . .  ; ... . . . .  488,'/Ol Hook. see . k llook. . ,  . 8ole� '.rfl� ,. R. Sco�t . . . . . . . . . . . . . . . .  �8(1 
Bra=.t. See Metal · et. �O lamp brae- 1�e,�i.S�=·iorerp;miiliiir:·G:F:Aiioit:: = 1===eiine.:.'¥:�·iiObiiiii8·iD;·8: 488;8M Bracket, R. &; J. lnaal, . ... .-. . . . . . . . .. . -. . .. .. . . . . . . . . . . . .  488,892 Hose brldae. J. B. GlonIJ!tler . . . . . . . . . . . . . . . .. . . . . . . .  f88:8IIII Schollleld . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . 4llIl.881 Brake. See Car br&ke: - W8IIOD brake. . . Hose noule-1IUIde for �_.J. N. Brewster . • • . • • •  �.. Splndle .� Eo .J. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . .  4118;888 Bread board, T. :0;. KI1llllD8D .• • .  .-. . . . . . . . . . . . . . .. . . . .  488;'111 H,.draulio elev&to!. c. L HAll •• ; . . . . . . . . . . . . . . . . . . . .  � SPo!II blooD, maohIne for reaming holes In, R. L. 
Brick outtlng machlu!lo F1toh &; 8ehauts . . . . • . • .. . , .  488,888 I:n:cuhator. H. M. .... ear. . . . . .  • • • • . . . • • . . . . • • • • • • • . • • •  ..... WJal!IB . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . 4IIII,tA BrI. drJ\� car� C; Chaulbcirs, Jr. . . . . . . .  , . . • . •. . • .  �1l88 . 1DdI� Bee Th� 1ncIl0llt0r. S�u. traPJ,J ... A. KeIlus. . . . . . . . . . . . . . . . . . . . . . . . . __ BrlC •. �I� .. C.' ft,lte • .: • •  ' . .. . . . .  U f  .• • • • •  f "  • • • •  __ ' � 'DlII'IItr. "' L �""", , , , , , , , , , , , , , , , , , , , , , , , '" 1""111 . ... .... . prIq. Vlhtol • •  P.11DI. , . 

DESIGNS. 
Bottle or fl.ask, W. T. Murphy . . . . . . . . . . . . . . . . . . . . . . .  �086 BretUltpin. H. A. Pistorlus . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,081 · Chair. A. Csslragh\ . . .  . . . . . . . . .  . . . . . . . • . . .  . • • . • . • • • • . .  22.0118 Fire alarm box, alJl[lllary, J. Sachs . . . . . . . . . . . . . . . . . . . 22,000 Handle for canes, Harvey &; Osborn . . . . . . . . . . . . . . . . .  �.Ql3 
Inutaod, H. N. Feder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.OM 
����.��d�W�w�;.�i!'a��i-ion : : : : : : : : : : : : : : : : : : : : :  �� ��4Jg:. ��b�·:cir!b�:l���.���: : : : : : : : : : : : : : : : : : : : : : :  �:� 
Swab cuP. S. B. Willet . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . .  22,0118 

TRADE MARKS. 
Antipyretics aod·antlneural"lca. J.ehn &; Flok. . • . . • 2'.1,2M Antiseptics. Allaire. Woodward &; Compan,. . • . . • • •  22.268 Antileptics and disinfectant .. Soherlng &; Glatz . • .  22,265 Beer. lager. Bartholoma,. Brewery Company . • . . . .  22,251 Bitters, F. H. Binder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.258 Bladders. piJr and hog. J. HedlfeB . . . . . . . . . . . . . . . . . . . .  22.2'/2 
BOOks. magazines. and periodical •• B. Stein &; Co •• 22,2211 
Carpets. Lowel l  Manufact.uring Compen,. • . • . . . . . . . .  22,234 
Cement. Portland. GlJllngham · Portland Cement Company . . . . . . . . . . • . . . . • .  _ . . . . . . . . . . . . . . . . . . . . . . . . . 22.24' �=�:.;l�.'l.':.��":,�;' C��c:'e 0;,:::: : : : :  :���.�? �:m 
g��l'f.f=

n
a·.t:�g�:::�.��:: : : : : : : : : : : : : : : : : : : : : : : : :  �:= 

Der�� fo'!ro:
r:����of:��Uc:':s�5'. C::���: 22,:m Floor, 8. Green . . .  � • • . • . • • . . . • . . . . . . . . . . • . . . . . . • . . . . . . • •  22,242 Gloves and mitts. base bull players'. A. A. Irwin . . .  22,280 

HO��:J: .�X.t.il�.��?���: .�� ����.�':'.���: .�: .����� 22,231 
Meats aod flab,' Bronson &; Fltz"erald . . . . . . . . . . . . . • •  22,2811 
Medicated beverages or toniCS. Qulrye Com pan,. •• 22.258 
Medicinal e,.e water. John R. Dlcike,. Drug Com-
MeKrc'l�&i ' ji;ej,'araiiOii . io': ' dlsea..es · of 'iIi,i ·live.: 22,261 

stomacli, or bowels. J. S. Robioson . . . . . . . . . . . . . .  22,286 Medicinal tonlcl, Ailalre. Woodward &; Compaoy . .  2:1;267 
Ointment or cream. Ikln. G. Wagner . . • . . . . . . . . . . . . .  2'.1,26S 
Pencils. lead. Amerie.an Lead Pencil Compan,. . • • • •  22,2'18 
Pillows. M. Lary . . . . . . . .  , . . . . . . . . . . . . . . . . . .  " _ . . . . . . . . .  22.2118 
Publioatlons, periodical. H. H. Chandler &; Co • . . . . .  22 228 
Rainproof fabrics for gannents. E. W. Beuthoer • . .  22.293 I!:::ci'�';'f�r :u:t".

B
�:: and air cii8e88es' of' i�e 22,28'1 throat and lung •• E. C. MlLrshall. . . . . . . . . . . . . . . . •  22,269 Remedies for neurotic and similar complaint., . O. . 

Nehls . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  ; . •  22,2'/0 Re'fI�'J��H���.��h� .�����.��� .  �I.�� . . 
������: 22_ 

Rosin. D W. Ketehum . . . • • • •  -. . . . . . . . . . . . . . . . . . . . . . . .  22.2(8 �='h�':t�I�;��t=e,;\�� i. i��r,;;.:: : : : : : : : : : : : : = 
Textile fabrics. ouch as cotton. linen. worsted. and silk aoods and velvets and velveteens. Albion . 
'!-'In c:.::'�l;ri 'j,iiLie; iLnd' iiieet: metai . OOiiii.Ct wiiii 22

,232 . Lin, N. &; G. Taylor Co . . . . . . . . . . . . . . . . . . . . . . ; . . . . . .  22._ Tobacco. plug. Wright lBrothers Tobacco Colll- -
pan,.. . . . . . . . .  . .  . • • •  ; . . . • . .  _ . . . . . . . . . . . . . . .  • • • . • • . •  ·22,246 TObA�..e ��iL=

o
��,:' �d 

• •  �?� .?��: �.���.��.� 22.� Tonic, blackberryl E. Al::"achol . . . . . . . . . . . . . . . . . . . .  " 22.25& Veterlnar:y remed eB. Kent)lcky Veterinary Medi-
cine Company . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 22,WJ, 

A printed COpy of the II1lClCllIIciLtlou. and drawtug of any "tent In the foreJrO\Dlr 11i1t, or 8!l7 �t In print 
IasUM sluce J868, .... m lie furnished fI'om this 0lil09 tor 
25 cents. In ordering please state tlte name and numbet of the patent deslred, and remit to MUDD &; Co .• 1181 Broadwa,.. llfew York. 

�=1::n pa�'tt� �;.crrJ: �bb.:h!o!: Eng list. pro�ed the,. are simple. ata coat of
.
1M' each; oomplloated the coat will be a little more. For full 

Ions addreaB Munn & Co.. 881 Brof.!I�r� New York. Other forelp patente ma7 1\so be 0_ 
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IMPROVED LATHES MODERN 
ENGINE DESIGNS 

Also Foot Lathes, Tools and Supplies; Catelogue Free 
Sebastian Lathe Go. l�Y;l�:N���trto"di::;t 

Ie 
g"' = ; .. ..  d � 

LlGHTNIIG WELL -SINKING 1.IlIIIEIY 1.luraCTUI£U. HyrdanUc, .leWDg, Revolving, ArtetdaD, 
l>IaoDond I'MoJIei:ting Tools, Engin.s, BoDen; 
Wind Mi1.la, FUmpe. EDcf.elopedl� 1,000 

engravings, Earth . Strata, Deteiml-
r::

n
��.��:!'l:.,-

.l_ DI. [ l1 .t. lI S. CuaJ 8&., Cl� m. 
l DaUu, TesM.  

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for oonstructlon. Four 
engravings. Contained in SCI_TUIC AMERICAN SUP
PLBMBNT, li9. Price 10 cents. To be had at this ofllce 
and from an newsdealers. 

A R T E S I A N  
W� OU and GasWells, drIlled 
by contractto any depth, from 50 
to 0000 feet. We also manufac-��'lo�Jr ��ryt��� 
same. . Portable H01'8e Power 
and Mounted Steam DrIlling 
Macbines for 100 to "l1fJJJ feet. ��"3 :.aJI.::.t� I�i=l! .r8'(tl�'hA�e;h CO., 

STRB1iIT. NEW YORK. 

-Gt' I�l !!L�!!�?J�!�,CO. 
Plttsburs, Pa., . 

Manufacturers of everything needed for 
.A.JR. TE_X.A.1'Ir _:JiI:EoZo& 

for either Gas. Oil, Water, ar MIneral Tests, Bobers, EnJrines, Pipe, 
Cordage, DrIlling 'rools, etc. 
Illustrated catalogue, price , lists and dl800unt sheets 

on requeat. 

The Belknap Little Giant Water Motor 
Bes:��:�n:'�tIfe'��

d 
Electric Moto1'8 and Dfll!Wlos. 

Combined W.ner Moto1'8 and Dynamos. 
Cyclone Coffee M1lls for Grocers' use. 

COmbined Motor and Mill in one case, 
:run by water or electricity. Writ< for Oircula .... 
BELKNAP MOTOR CO. , 

23 Plum St., fortland, Maine U. S. A. 
-FOR-

FREE IITEI TO IU81TAITIAL 
MAN UFACTUR ING  ENTERPRISES 

In the rapidly growJng towns of Vll'I!lnla and West VI1'" 
Jrinia, p08sessinlil CH.KAP IRON. CHBAP LUMBER, CHEAP 
PUEL, and RAILROAD PACILITlRS, Ilddress J. H. DIN. 
GEE. 333 Walnut Street, Phlladelpbia, Pa., President 
and General ManaRer of numerous Land Companies 
situated along the lines of the Norfolk & W estern 

IPECIAl N OTIC E  I 
Two handsome photG-engrBved display sheets 
entitled, 
II Recent Improvements in Air Comp,ressors," ;.���nh!::,��

o
:::mg�!

s .!��� �
l
��� thlB 

advertisement an� mall it to us with his name 
and address. 

INGERSOLL-SERGEANT DRILL Co. No. 10 Park Place, New York, U.S. A. 

If you are Interested In Tools as a manufactnrer or 
ron��;J'lM��'U�o��!'i.. �e�I!.t.�% '::,� :� 
plete book of '1m pages, handsomely bOund In cloth. 
The book will be sent to an1 part of the world, pre
paid, on receipt of ,1.00, and the money thus paid 
will be refunded with the first purchase amounting to '10.00 or over. Every manufacturer and amateur 

�:lgu�ri: tt:.slr ��f.Fa:a eS::p\te��Yu�? not in-
MONTGOMER \. & CO .. I' l n e  Tool s, 

10i) Ful ton Street, N ew York C ity, N .  Y. 

B EST LOOS E PU LLEY O I L E R  
I N  TH E WO R L D .  VANDUZEN PAT. L. PUL OILER 

Keeps Pulley oned a to , _t. with .. e IlIInl. eo., t6, 30, to, 60, 86 and 86 oenll 
.�"t!.� d=ter� =,;-;'I\.'!lIg!tltii send Catalope free. Meution this paper. 

T .lIlDllZEII .. TlnOO.a.........u,o.wu. 

Steam! Steam ! 
Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, - $ 1 75 
4- " " " " " • •  275 
Other sizes at low prices. Before you buy get our prl ...... 

B .  W. PAYN E ct, 10NI, 
Drawer li6. EI •. M I R A ,  N. Y. 

For Electrical 
and Experi 
mental work. 
For Gunsmilhs 

and Tool Makers. For General 
Machine Shop Work. 

Hil!:h grade tools ; elel!!Flt in deSign, superior In 
construction. The best--root power lathes made. 
and quality considered the cheapest. Send for 
eatalogue and pl1ces. 

w. F. It ., N O. BARN ES CO. 
1999 Ru'by Street, ROCKFORD. ILL. 

I 
THE ARMSTRO NI MACH I I EI, 8� For Cnttlnc wrand TlIreadbalr Plpe,! .,"" N ICKEL 

.5 AND S ELECTRO - PLATING 
Apparatus and lateriaL 

THill 

• Far Rand U ��.. ar P� S� ... .. 2� 
. � Hanson & Van WiDkle Co. 

Newark, N • .I. 
81 LIBERTY ST., N. Y. and .::I ll I to  (5 .23 a. ���ET, 

-----------------���==��� 

STE E L, I RON, COP P E R, Z I N C, BRASS, T I N ,  
d all other Metals Perforated a s  Reg.lred fU r  Grain Cleanl�andsMln-

an�mu.'!�DI���fe��s!Ul\'��:t":nr���t. Il!t� u::a 
Tile WorkB,�ters, Spark .Arreste1'8, Gas iWd Water Works, Oil, Gas, and Vapor Stoves, 
Coffee Macninery, etC., etc. Staudard Slses Perforated Tin and BrtUI8 always In !!tocL 

THE HARRINGTON ... KING PERFORATING C O. , Chlcaso, 
And 28£ Pearl Street, New Yark. . 

TO BUSINESS MEN 
The value of the SOllINTllI'IO AMBRIOAN as an adver

tising medium cannot be overestimated. Ita c1ronlatlon 
ls many times greater than that of any sItnIJsr journel 
now published. It goes Into all the States and Territo
ries, and IB read In all the principe! 1I11rar1es and reading 
rooms of the warld, A buslnc.s man wants something 
more than to see his advertisement In a printed news
paper. He wants circulation. ThIs he has when he ad
vertises In the SCIENTIlI'IC AMBRICAN. And do not let 
the advertising lI¥ent Influence you to substitute some 
other paper for the SCIlINTII'IC AMBRICAN, when se
lecting a list of publications In which yon decide It Is for 
your Interest to advertise. ThIs 18 freqnently done for 
the reason that the &!rent gets a lal'l!er commission from 
the pape1'8 having a small c1rCnlatIon than Is allowed OIl 
the SCIENTDl'IO AMERICAN. 

For rates see top of first oolnmn of thlB P8Iie ar ad. 
dress M·U N N  &; CO., Puhlishers. ' 

361 Broadway, N ew .York. 

DEL A N EY' S 
"Expansion Packiug. 

far Steam, Water & Amnionta 
. are best and cheapest. DELAN EY'S 1m Metallic Gaskets and 

make e:-JTi:� joints. rI • .t. Del aney '" Co. Mfrs. 
Thhd ... Fowl .. Sti., III1wauteo, Wit. 

H OW OLD IS THE. lVORLD ?..:...AN 
examination of this most interesting qnestlon from the 
standjlolnt of· geology, by the Rev. H. N. Hntchlnson, 
B.A., F,G.a. Contalnoo In 8cIENTIlI'IO AMERICAN 
SUPPLEMENT, No. 876. PrIce 10 cents. To be had at 
thls ofllce and from all newsdealers. 

ru.Shimer Cutter Heads 4li,OOO SOLD. To work Car Siding, FloorlDg �ertn:: S� ;a:a 
Blinds. Cope Heads to 
match. 
t;�'st�� !::. .. 

OLA.R.:K.'S 
WOOL WASHERS, 

WARP DYEIN.G A N D  S I ZING MACHINES. 
PATE N T  RUBBER CO VERED HQV EEZ E 

ROLl.!!!, 
POWER WRINGERS FO R HO �IER Y AND 

• Y A R N  DYEI N G. 
D R Y lNG A N D VENTILATI N G  FA NS, 

WOOL A N D  COTTO N D R Y ERS, Etc. 
Railroad. . FOR S - LE TEN MILE 
I b to 0 I . 

. .ft.  • More or Less, 
F n:'�.L�AM�' Brtst� Y

Ct S 1 2.00 of Spiral Weld Pipe, 8-lnob., L D., tested to 2IiO lbs. pres-

Catelogues free. 
C EO. P. C LA R K  

Box L. WIndsor Lock.,  Conn. 
• • , .  sure, coated with the usual coal tar composition ; ooup-

l\ngs far lead joints, pipe lengths, 16 ft. to 18 ft.; weight 
of pipe, 6 lb. per ft. Tender will he recelved for this 
pipe f. o. b. Chicago, where It may be seen If desired. 

Address all oommunloatlons to 
;to E. Mc �:LROY, 

28')' Wahash Aven.e, Chlcaso. 

and Veneer Cutting. 
S_ for eat • .4. 

Handle lIIachlnllry 
far TIll"nIng Handles 
for � Axes, 
etc. S_ for cat. B. 

Pulp 114 .... 
S_ for 

.$22 FIRST CLASS CURTAIN DESK 
• Four and a Halffeet long. Un-

, _ - limited variety In stock an. d to order. 
, = American Desk & ,  Seating Co. 

270-272 Wabash Av., CHICAGO. U.S.A. 

Steel If'JIJe for Wntiul MacbineR, 
J. D. �NEE, M'f'r. STOmrTON. N. Y. 

ENGINE GASTINGS 
from � to 6 h01'8e power, In 
��ri'laI1I,.';.�h�e

�Prlght. 
8 

sg�lel �J ''1,!;,t :&Por.;'r
a&::� 

\ng8 or Finished lIIachlnes. 
Lathe (:O Stlllgll. 

Send stamp far new Catelogue. 
PALMER B ir OS., Mlauu .. , ( � onu. 

MUD : A MATERIAL IN PERSIA N 
':i.��� ���L�l.to!

I
�"!t

S
tg'l"�'� 

ture on the mud-built structures of the �t. With 7 illnstratlons. Contained In "'e[ENTIFIC AMERICAN 
SUPPLEMENT. No. !S6li. PrIce 10 cents. To be had at 
thls OfIIce and from all newsdeale1'8. 

R� ct, I� F� IU PPLI ES 

Rue'S UtUe Glnnt Injector. SCREW JACKS, STURTEVANT BLOWERS. &c. 
.I 0 H N  �. URQU HART. 46 Vorl lnll dl St •• N. Y. 

T E: ::El  

ESTA BJ.I!!!HED 1�46. 

The Most Popular Scientific Paper I n  the World 
Ouly 83.00 a Y ear, Includlus Po"tase. 

Weekly-li2 Numberll a Year. 

• Thill widely circu l ated and splendidly illustrated 
paper Is published weekly. Every number oontaln8 six
teen pages of useful information and a lsl'I!e number of 
arIgIual engravings of new inventions and dl800Verles, 
representing EngIneering WarkB • .  Steam Machinery, 
New Inventions, Novelties In Mechanlce, Manufactures. 
ChemiStry, Electricity. Tel8l!1'&pby. Photography, Archi
tecture, Agrionlture, Hartlonlture, Natural History. 
etc. Complete list of patents each week. 

Term .. of S ubscrlptlon.-one oopy of the SOllIN
TIFIC AlIIBRICAN will be sent for on6 l1ear-62 numherB
postage prepaid, to any subscriber In the United States, 
Canada, or Manco, on receipt of three doll al's by the 
publishers ; six months, et.50; three months, et.OO. 

C l u b  ... -Spec1nl rates for several names, and to Post 
Masters. Write for partlcnlars. . 

The safest way to remit IB by Po.ta1 Order, Draft. ar 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and oorrectly addressed, 
seldom goes astray. bnt Is at the sender's rllIk. AddreB8 
all iettera and make all orders, drafts, ete., payable to 

MUNN &; C O . ,  361 Broadway, New York. 
---0--

T H E  
Jdmiftt 3m,rkaa ,uppr,mfllt 

This IB a separate and distinct publication from THE 
SCIlINTII'IC AMBRICAN. hut Is unlfarm therewith In size, 
every number containing sixteen large pages fnll of en.; 
gravlngs, many of which are taken from foreign pape1'8 
and acoompanled with transJsted descriptlOlll!- '.rUE 
SOIlDNTlII'IC AMERICAN SUPPLlDlENT Is published week
ly, and Includes a very wide range of contents. It pre.. 
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Arts. embracing Biology, Geology. Mineralogy. Natural 
History. Geography. Arch",ology. Astronomy Chemls
tiJ', Electricity, Light, Heat, Mechanical EngIneering. 
Steam and RaIlway EngIneering, MIning, Ship Bnlldlng. 
Marine EngIneering, Photography. Technology, Manu
f8ctlll'lng Industries. Sanitary EngIneering, Agriculture, 
Horticulture. Domestic Eoonomy, Biography, � Medicine. 
ete. A vast amount of fresh and vallj&hle information 
obtelnable In no other publication. 

7'he most (mportant Engin ....... g WorkB. lIlechan;<ms, 
and Manufactures at home and abroad are lllU6trated 
and described In the SUPPLEMENT. 

PrIce tor the · SUPPLlIiMBNT for the United States and 
Canada, eo.oo a year; or one oopy of the SCIBNTI1!'IC AM-
1IlRICAN and one oopy of the SUPPLEMENT, both mailed 
for one year fart7.00. Single ooples, 10 cents. Address and 
remit by postel order. express mouey order, ar check, 

MUNN &; CO .. 361 Broadway, New Yorl •• 
---0--

�uitding �ditilyn. 
TBlI SClBNTIlI'IC ·AlIIERICAN A R CH I T E C T S' AND 

BUILDERS' EDITION Is Issued monthly. �50 a year. 
Single ooples, 26 cents. Forty large quarto pages, equal 
to about. two hundred ordinary bOok pages ; forming a 
large and splendid MagazIne of Architecture, riChly 
adorned with tle9ant plates ... color •• and with other fine 
engrav\nllll ; illustrating the most interesting examples 
of modern architectural oonstructlon and allied subjects. 

A spec1al feature Is the presentation Iil each uumber 
of a variety of the latest and best pJsns for prlv.ne resi
dences. city and oountry. Including those of very mod
erate oost as well as the more expensive. Drawings In 

A. :E.. U � Z 1\7 U DiE perspective and in 00101" are glven, together with . full 
In all shapes. Manufactured by Plans, spec1flcations. Sheets of Details. Estimates, ete. 

Oayeatat 
Trade Marks, 

Oopyrla:hts, BN'd�. DesIgns, etc. 
• .L. . JJaudbook and information 

� Patents sent tree of 
Clbarge. Oldest bureau far !I8CUrinIr Patents In 
Am811c&. OVer m«m aJ>D1Icatlons have been 
Died by KUJor .. �JIIIl Bioa4w1Q', N. Y. . 

"-Ie El Sme1 nd AI '  0 The elegance and cheapness of thls magnificent work >AlW S eotrio tIng a lIlDlDum. 0., ' have won for It the . I.argcst Circ u l ation of any 

_�Corres::::pon=:d:enoe:::80::Ii:cI:ted::.:::LO:::C:K:PO::B:T:'�N::. Y�. ��������������������� , Architectural publication In the world. Sold by all newa-
dealers. t:IJiO a year. Remit to 

DRILL CHUCKS. Write " THE PRATT CHUCK CO,.:' ClsYvllle, N. 1:-, u. S. A." for 
tree illustrated catelogue of PO!'!I'I'IVE DRI VI l'j G D H lL I .  
CHUCK!'!. lIhowlng . the only perfect system ever devised far 
holding and driving drills. 

FeNI .. 1t Aseucles I Ph; Bow< et Cia., 54 Bouievard du Temple, ParIs. France. Eo Sonnenth� Jr • ..:.���-a. No. 5, BedIn. GermaiI7. 8elIIt, 8oDDenthal . eo., iii Queen Victoria Street, London. lL 0.. 

M U N N  & CO.; P ubl ish ers, 
361 Broadwa'J', New York . 

BEATTY Pianos. Orsan,!. 833 up. Want �uts;· . 
CB'K tree. Dan'! .. '. Beatty. Wash'ton.·N. �. 
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JANUARY 7. 1&)3-] 
Fl>unded by Mathew Carey. 1785. 

H E N R Y CA R E Y  B A I R D  &. CO. 
Industrial Publlsh.rs, Books.Uers, and Importers, 

SI II Walnut St •• l'hiladelphia, l'a., U. S. A .  
orOur new and Revised Catalogue of Practical and Scientific Books, 86 pages, 8vo, and our other Catalogues and Circulars, the whole coverinll every branch of Science applied to the Arts. sent free and free of postage to any one in any part of the world who win furnish his addre,s. 
BARR'S Book on Steam BoileMl, cloth. 53.00 • 

• , Combustion of Coal. cloth, 52.50. 
are recognized Standard Text Books o n  these important su� ject". New edition jus� ready. Address, D. Van Nostrand Com-h���;.:::doI;�kCo�e;�li�:!;� I�����a�:fl::l'c��!��

e
lphia, perhaps 

You 
Love Flowers t 

There is but one Magazine in the world devoted exclu· sively to their culture; its object Is expressed by Its title "success . S" with 
Flower 

It is edited by Eben E. Rexford, the most popular writer of the day In this special line. Its publishers have been for years tbe largest Rose Growers in the world, while its numerous contributors and correspondents give timely and practical hints from their own experience in a way that never falls to interest and help flower people. 
The subscription price is only 25 cents a year. Where clubs of Six or more al'e COI'med, each member gets a handMome floral premiu.D ; the organizer gets an additional premium. 
i;·O���W,�ij��:-ro����i:e:, ,:���r��e� = duction into yours. For a free sample copy. or further informatiOn, ad· dress the publishers. 
a P:oru::��l��:t{����hcgi�:::���f��,g::��� lion were sold last year. will be mailed free on application. 

TH E DINGEE & CONARD C OlU P A NY, 
West Grove, Pa. 

THE PEARY EXPEDITION : AN IN· 
teresting narrative of.-With 8 i11nstrations. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 882. Price 10 cents. To be had at tbis office and from all newsdealers. 

J tieutifit �meritltl. 

of.- By Herbert Spencer. An able paper, pointinu out the great dlftlcultieM of deal inll witb complex social questions. Contained in SCIENTIFIO AMERICAN SUP ... 
PLEMENT. No. SO 1 .  Price 10 cents. To be had at tbis Office and from all newsdealers. 

VANDUZEN SJ�M PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
Alway. in Order, never Clogs nor 

Every P�mp Guaranteed, 
--10 SIZES.--200 to 12000 Gallon. per Hour. . Cost 817 to 8175 each. Address THE VANDUZEN & TIFT CO. ,  

J02 t o  108 E .  Second St., Cincinnati, O. 
Correspondence solicited with Patentees and Manut'acturers of Useful Household Articles and Novelties. C. W. Dennis, 339 Yonge St .• Toronto. Onto 

:OUST ! :OUST ! 
Gibbs Patent D ust P rotector protects the nose and mouth from In_ haling poisonouB dust. Invaluable in every industry where dust is troublesome, Perfpct protection with perfect ventilationa Inhalation of dust causes catn l'l'la, consumption and many other se ... rions disorders, Thousands in use. �:d!�·<fi.l1?:JIf���i� r;,o�nt:�d 

GibbS31Rti."�Mi:��.� C�i�O. 

LATEST IMPROVEMENTS. 

NEW STYLE. 

NEW PRIOES. 

GROWING RAPIDLY in FAVOR 

1 MARVEL OF POWER, SIMPLICITY 
AND lOW COST, 

�!:!e���adf.i() NLi!�i!:�. ��F��n;: 
Stattonary, Marine and Po.rtable EngJnes 
for Boats, Pumps, Factortes, etc., from 

1-2 to 10 H. P. Send for Catalogue. 

SAFETY Y APOB b811[ CO" 
16 MuB. .... y SnBE'l't - NKW Yoa.: 

LECTURERS 
and all using the OPTICAL LANTERN, should be 
aware that with our 

M U LTI FOCAL  ATTAC H M E NT 
they require but one medium power objective to make 
any size picture required. at any distance from the 
screen. 

Satisfaction guaranteed. Send for circular to 
J. W. QU EEN & CO. , P�i ladelphia, Pa. 

.. ECONOMY IS WEALTH." 
Canvauers wanted to sell the N " w  Mo
del lIall Typewriter, Why will 
people buy a . I OO machine when $30 wUI 
pnrChase a bettllr one! Send for i l l ustrat.ed catalogue and terms to County Agents. 

Addresa N. TYPEWRITER CO. 6 1 1  WubinjrtOn Street. Boston, ::\lass.. 
Mention SCIentific American, 

PRESERVATION OF BEE R BY PAS-teurization.-Descl'iption of various processes of preservina' beer through the destruction of obnoxious «erms. With 6 fi«ures. Contained in SCIENTIFIC AMER ... 

hc;.��t
S
8;.r:�Ji�::�d frginSa�ll';e:'��:li�s.cents. To be 

ST E E L' TYP E  FO R  TYP EWRITERS ��(.�m�')(���(iin��i)(i�ii�i)���� Steel Stamss. Rubber and P .. - - -- t 000 L tt -----. Jq/ 
annex�.!'::�·e�!':l e&iork. I No one ever wrote e ers an Hour, � 

U���a�y ���r�l:g�r�Ct.man- that is, unless they first wrote one and then copied the rest on an 
Vork Stenci lWks, 100 Nassau St., N. Y EDISON" ::a-t:Il\lI:EOG-:El..A..P�. llnvented by TlIOS. A. Edison. For Dally01llce Use In duplicating both bandwrltlng and typewriting i Anybody can operate it. Simple-Compact-Cleanly-Cheap. Eudorsed by over 911,11011 nser •• Catalogues and Samples of Work sent free upon application. Manufactured only by the A .  B. DICK 

��lifB:'us�ea�:I�i'i; �'1�;r:e��� CO.,  1 �4 E. I,ake St. Chicngo. Branch 01llces. 47 Nassau St .• N. Y. City. 117 So. Fifth St .• _Phlla. � 
mend it very strongly. ft is distinctively • ������������ an art tool, and saves time and labor and increases the excellence of the work. Write for illustrated catalogue. It will in. terest you. 
A I R  B R U S H  M FC .  CO. 

RockCord, Ill., U. s. A. 
f1l Nassau Street. 

'l'ANGENTS: ROBERVAL'S METHOD 
of Drawin�.- By Prof. C. W. MacCord. A simple, elegant and direct, process. Illustrated with 11 figures. Con_ tained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 
S' 9. Price 10 cents. To be had at this office and from all newsdealers. 

� A LANSON CARY �I NGS t�, A N U FACTURER  OF L. SPR '@J 
iii CYI!l1IIIIIllIIlTJ ST££ OF EVERYDESCRIPTION 

2 4 0  & 2 4 2  W.  2 9'2' ST. N E W-YO R K  

HAVE YOU READ �perirnental $cienCe? 
This new book, by Geo. M. Hopkin�, is just what 

you need to give you a I;l'ood general knowledge of 
Physical Science. No one having the spirit of the 
times can atrord to be without the kind of scien· 
tific information contained in this book. It Is not 
only instructive, but entertaining, 

Over 700 pages : 680 fine cuts ; substantially and 
beautifully bound. Price by mail, $4.00. 

or Send for illustrat ed circular. 
MUNN & CO., Publ ishers. 

Office of the SCI E N T I FIC A M E R I CAN,  
361 BROA D W A V, N E W  YORK. 

ENVELOPES PIUNTEI), GUMMED, FOLD ED, A LL AT ONCE, HENCE, L O WElS'(' ('lnCES. Pa and Catnlorlue Euvelopes, Al l  Sizes. C. W. R. !3MlTH .... ¥ .. nufr·s :Agent. 31 � �th St .• PHILA .• P.A.. .ually capacity. Twp Mllhon. 

Guitars, Mandolins & Zithers in volume and qu .. Uty of tone are the BEST IN THB WORLD. War.ranted to wear in any cIlmate. Sold by all leading dealers. Beautifully Illustrated souvenir catalogue with portraits of famous artists wil l be Mailed FREE. 
LYO N  &. H EA LY, C H I CACO. 

OUB.. OFFE::El.. "2 MONTHS ON 1'RUL" FOR I 0 Bubier's Popular Electrician 
An illustrated monthly journal for C • 

the amateur, experimenter and publlc, or 
"EVERYBO DY'S HAN D.BOOK"25 

of IU,ECTKICITY. By Edw. Trevert. 60 C Illustrations. 120 Pages. All about • 
Electric Bells, Batteries, Dynamos, Motors, Railways, 
Welding, etc. Post·paid Book: and Paper tor 35 eents. 

BUBIER PUB. CO., LYN N ,  MASS. 

Hatch Chickens by Steam. 
o EXCELSIOR INCUBATOR 
Will do it. ThoUl!&Dds in 8uccessful oper. ation. S1m Ie Perfect and Self.Regulating. Lowes first�el&88 Hatcher made. CJf�r e eggs a���� :o��e:::��e::�fr! for ruUB. ataiOl!. G1m. 1L STAHL, '1uln'1. 1II. 

SiC, 
Violin Bows, C larI net'!!. Fl utes.1_ • 
Violin Cases, Clari net Music, Fl ute Music, 
C u ltars, Cornets, Violin Repai ri ng, 
C u ltar Music, Cornet Music, Harmonicas, 

Co C. STORY, 26 and 28 Central St.. Boston,Maea. 

COLOR. - BY PROF. HENRY MOR-ton. A most interesting Jecture on the paradoxes of color, 
���roe�:?1�s��ia\��n�UW:i::sl:,oi�1��rr:i���i�ec�;:1�1��� In SCIENTIFIC AMERICAN SUPPLEMENT. No. 8'18. Price 10 cents. To be bad at this 01llce and from all newsdealers. 

S T E R EO P T I CON S .  MAG I C  L AN T E R N S A N D 
ACCESSO R I ES, S E N D  FOR CATALO G U E  
TO CHAS BESE.lER MAKER218CENTRE 5T. 

N EW YO R K . 

BIT Bores SMOOTH, ROU ND, OVAL, and S Q U A RE H O I ,ES. Mortbing Core Boxe", 
letc. Invaluable to Carpenters. Cabinet and Pattern Makers. Hlgh

eA!I _est Award. Send $B.OO for set (!It to n.s). in neat case. or 5Oc. for 
BRInGEPORT GUN IM��;i:l�?��.�ee with ruust��ief���adWay. New York. 
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VELOCITY O F  ICE BOATS. A COL-loction of interesting Jetters to the editor of the SCIEN
TIFIC AMERICAN on the question of the speed of ice boats, demonst ratim! how and why it is that these craft sail faster tban tbe wind wbich propels them. Illustrated with 10 explanatory diagrams. Contained in !SCIENTIFIO 
AMERICAN SUPPLEME"T. No. 21 4. Price 10 cents. To be had at this office and from all newsdealers. 

N OW R E A DY I 
A NEW AND VALUABLE BOOK. 

This splendid work contains a careful compila. 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub
lished in the Sci e n tific ADlel'ican during the 
past fifty years ; together with many valuable and 
Important additions. Over 'J',velve 'J'honsand selected receipts 
are here collected ; nearly every branch of the use
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be
fore the public. 

The work may be regarded ru! the product of the 
studies and practical experience of the ablest chem. 
iSts and workers in all parts of the world ; the in. 
formation given being of the highest value, ar
ranged and condensed in concise form convenient, 
for ready Use. 

Almost every inquiry that can be thought of,
relating to formuloo used in the various manufac
turing industries. will here be found answered. 

Instructions for working many dilferent pro
cesses in the arts are given. 

It is impossible within the limits of a prospectns 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re
ceipts. embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper. emery paper, tracing paper. 
transfer paper. carbon paper, parchment paper. 
colored papers. razor strop , paper. paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers. ete. 

Under the head of Inks we have nearly 450 re
ceipts, including the finest and best writing inks 
of all- colors, drawing inks, luminous inks, invisi
ble inks, gold, silver and bronze inks. white inks ; 
directions for removal of inks ; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

H ow to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex· ri!�� ;����

t
:hat any mtelligent person may readily 

For Lacquers there are 120 receipts : Electro-Me_ 
tallurgy, 125 receipts ; Bronzmg, 127 receipts i Pbo
tography and Microscopy are represented oy 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints. Pigments and Varnishes furnish over 
800 receipts. and include everytbing worth know· 
ing on those Bubjects. 

Under the head of Cleansing over 500 receipts 
are given. the scope being very broad, embra cin 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home mauufacture 
of sample articles. will find in it hundreds of most 
excellent suggestions. 

or Send jor descriptive circular. 
MUNN &. 00., Publishers, 

SOIENTIFIO AMERIOAN OPFIOE, 
361 Broadw'ay; New York. W' A-rER JAMES LEFFEL &. CO., 

'" I SPRINGFIELD, OH IO.U.S.A. 
Send for our fine WHEEl IS large PAMPHLET. .. 

PLAYS Dialogues. Speakers. tor SchOOl, Club and Parlor. Catalogue free. T. S. DENISON, Publisher. Cblcago. 

W 0 R K I fI G M O D  E L S & L IGHT M AC H I N ERY .  I NVENT I O N S  D EV E L O PE D .  S e n ! ! fO l' M o de l  C i r c u l ;l  r .  J o n e s  B r,n s .  E C o  . .  C i n 't i .  O .  \ 
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16 J titutifit jttttricau. 
THE BRI DCEPORT WOOD F"INISHINC CO.  

-llI A N U FACTURERS O F  P R I C E S R E D U C E D  VfHEELERSlPATENT�OODlfILLE�� . 
B R E I N I G'S L ITHO C EN S I LI CAT-E fAI N T_ ON 1 2, 20, 25, AND 32-inch U P R I G H T  D R I L. LS, 

A L S O  O N  K E Y  S E AT I N G ADAPT E D  TO ALL C LI M ATES ESPEC I A L LY M A R I N E  EXPOS U R ES. 
---CtRANVfLLE M.-B-REINIG, PRINCIPAL OFFICE, 

GENERAL AGENT & SUPT. NEW MILFORD, CONN, --AND--

N��%hR��e�e�:l�t�s'F."£oll���521��I6:.Ji�,; 2�i.��6r.ff8�?
I
£ho�t:�i�t, C U TT I N G ·O F F  M AC H I N E S. 

PAMPHLET GIVING 01 CT/ONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. SEN D  FOR CATALOGUE AND PRICES. 

OVER MAN W H EE L  CO . 
.OSTON. WASH INGTON. DENVER. SAN P'RANCISCO. 

A. G. SPALDING " BROS., Special Agenls, 
ONICAClO. NEW Yoal(. PHILADELPHIA. 

" Ro[ors' Drivo Serow," 
Patented May 10, July 19, 1887 ; 

July 10, 1888 ; 
July 19, 1892. 

a corilmon screw., 

It will turn like a screw 
into wood when driven 

with a hammel', and 
will not break the 

fibers of t h e  
wood. and, being cold fOTY

ea, the entire surface 
has a metallic skIn. 

li'or applying steps to Elec
tric Light Poles, it has no supe- * rior. po- Send for samples to 

AMERICAN SCREW COMPANY, 
P R O V I D E N C E ,  R .  I .  

SAWS Wanted 50,000 Sawyers SAWS and L u m o ermen  to 

A send us their tull address for a copy of Em- A erson's lIT' Book of �A \\� :s, new 189'.l edi-
tion. We are first to introduce NATURAL 

W GAS for heating and tempering �aws with W wonderful effect upon improving their qua-

S lity and toughnes� enablint, us to reduce S �C(ji). &\'!;.��ed)�Wl!:�erNF..s.i'!.lJ� 

MR. BOOKKEEPER, 
do you know what the Compo 

tometer is r It costs you nothing �� ��tO���lltar���:,elft ��u�! 
accuracy, is twice as rapid as the best a.ccountal. t and relieves all ne"ous and mental strain. 

Write for Pamplrlet. 
FELT &. TARRANT MFG CO. 

152:56 ILLINOIS ST • •  C H I CAQO. 

"Prove all things ; hold fast 
that which is good. " One 
thing has proven good, and 
is held fast by intelligent, 
conservative people : -The 
new quz'ck-wz'nd£n,.f: "Water· 
burv" watch. It win ds in 
abou t five seconds, i ikc any 
good stem-wi nding watch. 

It is a stem-set watch,  with 
jeweled movement and coin

silver or 14-karat, gold filled 
cases. Better than a cheap 
Swiss watch. 

The price is still low. 
, b�r.ul.f,?;:�\:� �c::�. �:::l=::�· .tYler, - - - - - -

�ATENTS ! 
! " ." ,, ' .  MESSRS. MUNN & CO. In connection 

with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve .. 
ments, and to act as Solicitors of Patentp 
for Inventors. 

In this line of business they have had fortY-fi'" lle1lrs' experience, and now have unequaleil ,facilities for the 
preparation of Patent Drawings, Specifications, and the 
orosecutlon of Applications for Patents .In the United 
Sthtf,s, Canada, and Foreign Countries. Messrs. Munn 
& Co;. als,o attend to the prep�ration of 9,!<vellts, Copy
rights fb:r Books, Labels, ReIssues, ASBlglImftntsl and 
Repo�ts ,(\I1 .,lnfrlngements of Patents. All business in
trusted tfi ttt.em is done with special care and prompt
ness, on wry reasonable terms. 

A pamphlet sent free of charge on application, con
taining full information about Patents and how to pro
Clue them ; directions concerning Labels, Copyrights, 
�::�:�ite��:
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Patents, etc. 
We also send, free of charae. a SynopsiS of Foreign P .... 

tent Laws, showing the cost and method of securing 
Patents In all the principal conntrles of the world. 

MUNN & CO., Solleitors of Patentl., 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 6:U F S� Paotao Butldllllf .ear 7th Street, WlI8hlngton, D. C. 

w. P. DAV I S, ROCH ESTER, N. Y. 

IMPROVED IRON PLANERS 
A. SPEOIALTY. 

20 x 20, 22 x 22, 24 x 24, up to 42 x �2, to plane any length. Send for deSCription 
and price list before purchasing. Manufacturers' agent for other 

tools and machinery. Mention Scient(fic American. 

W A WILSON 21 5·21'7 North Water Street, 

. . , ROCHESTER, N. Y. 

SCIENTIFIC AMERICAN DYN A MO. TOMATIO INJEOTOR Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 00 
to 75 110-volt incandescent lamps. or of being used as a 
5 h. p. motor. This machine was constructed espeCially 
for the benefit of the readers of the ,scientific Anul'ican, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de
signed 'to lIleet the wants of mechanics and amateurs 
woo desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien
tifically. With 24: illustrations. Contained in SCIEN'ru'lC 
AMI!:RICAN 8UPPLEMENT. No. �6�. Price 10 cents. ').10 be had at this office and from all newsdealers. 

'l'he Latest and Best 
BOILER FEEDER 
Itestarting, 

Shnple.  
l'ositive. 

EICELS .II 5 ESSE»TIlLS. 
The New Griffin Mill excels all other pulverizers, especially in 

these five v ital qualifications. 

Note the ClaIms ! Read the Testimony ! 
1st. It does double work with same horse power. 

aa. 

4th. 

5th. 

.. We pulverize over 20 tons l'f tough, hard material per day, through I80 mesk 
wire, using only about I6 horse power." OHIO METALLIC PAINT CO. 

It ifl. economical and needs few repairs. 
:' Its small wear is phenomenal ; far below that of any other mill in the market." 

Its :output is enormous. 
.. We art! pulverizing 46� tons 

ten hour-.'." 

G. H. NICHOLS & Co. 

of sun-dried rock through a fine screen every 
W APPOO MILLS. 

It grlna� evenly with direct delivery and without tailings. 
. .  It �eiuires little or no attention, goes right along, does its work and does it 

nicely7- ALEXANDRIA FERTILIZER AND CHEMICAL Co. 
'l'he) are substantially built and withstand hard usage. 

" The two mills have been in constant USe for two years and continue to give us 
entir� satisfaction." 

'
LOUIS F. DETRICK & SON. 

Intendi� 'purchasers of pulverizing apparatus are invited to correspond 
with us and ' �ecure full detailed information regarding these Mills ,  before 
placing their order, 

BRADLEY FERTILIZER CO. 
9 2  ST1=tT E STR E ET. B0ST0N. 

B)y'JOHIS' 
TAI_Illaa 

STEAM PACKING 
Boiler Coverings, Millboard, Roofing, Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LlST AND SAMPLES SENT FREE. 
H. W. JOHNS MFG. CO •• 87 Maiden Lane. N. Y. 'GE"'S WANTED hlR. FINE TOOLS IN EVERY SHOP. 

" CAT:�g��R (j.H.BESLY & (;0. 
AND AGENCY. CHICAGO, I LL.U.S.A.-

SCIENTIFIlJ AMERICAN SUPPLE
�:i:l;·CA�
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10 cents. Also to be had of newsdealers in all parts of the country. 

A neat monel of the most powerful weapon of war, 
Which dictates peace to all nations. This toy Is built 
on a scale about one inch to a foot, can be used in 
any parlor. For holidays nothing gives more amuse
ment to boys than one of those Toys ; are entirely 
harmless and will even Interest scientific men. 

We have secured the exclusive right from Louis 
Gathmann to manufacture a toy torpedo gun, accor
ding to hiS Invention and designs. Full directions 
with each gun, descriptive Circular free. Price : No. 
1, $2.00; No. 2, $3,00; No. 3, $4.00. On receipt we send 
this gun with two torpedoes, an iron clad as a target, 
free to any part of the United States or Canada, other 
count,'!es expo paid on receipt. TOY GUN CO. , 

2<18 & 250 W. Lake st. , ChIcago, IlL 

The best Motor in the world for drIving all kinds of 
���tltg!y��
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n
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coffee mills, ventilating fans, ice cream freezers, meat 
choppers, etc. In use the world over, and recommended Wa�ft\�� ���:�

i
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KO DAKS 
For Snap-Shots Out-Doors, 

For Time Exposures In-Doors, 
For Flash-Li;:hts at Night. 

The Jun.·or are the most· compact 
camera made. Perfectly 

• Kodaks • ��:.P�:ntb.!'���d �i:hif�8 ' films or glass plates. Fitted with focusing index and counter for exposures. 

$40 a.nd $50. 
{ Send FOr } Catalogue. 

EASTnAN KODAK CO •• 
Rochester, N. Y. 

THE AMERI�AN BELL TELEPH�NE ��I 
95 M I LK ST .. Bl>STON; MASS. 

This Company owns the Letters Patent 

gran ted to Alexander Graham Bell , March 

7th , 1876, No. 1i4, 165, and Jan uary 30th, 

1877, No. 186, 787. 
The transmission of Speech by aU known 

forms of Electric Speaki n g  Telephones in

fringes the right secured to this CompaI!Y 
by the above patents, and renders each 

individual user of telephones not furni sh

ed by it or its licensees responsible for flUch 

unlaw ful use, and all the consequences 

thereof, and liable to suit therefor. 

"IMPROVEMENT TRE ORDER OF TRE AGE." 
• W A M O D E R N  BATH . The Smith Premier Typewriter : Quick s��U::::t�ga�� ���f�t Cabl-

Embodies the most Progressive Mechanical Principles. Sl n
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tx� All the Essential Features Greatly Perfected. 

Perfect and Pennanent Alignment. a pensive, complete, practical. Desi-
Easiest Running, and Nearly Silent. a rable for city or town. 

All type cleaned In Ten Seconds withont SOiling the Hands. ., Send 2 ct. stamp for 

The Smith Premier Typewriter Co. ,  Syracuse , N. Y. ,  U . S . A. C' 'l'he Moselv Foldi � Bath Tub C o . ,  
" ___ W_e_h_av_e_20_b_r_an_c_h._o_ffi_c_e_s_ln_th_e_p_r_ln_c_iP_a_l_c_it_le_s_t_h_ro_ng_h_ou_t_t_h_e_U_n_l_te_d_S_t_at_e_s_. __ 186 So. Canal St., Chical<O.,.�._�,_" __ ___ _ ___ _ 

EDISON INCANDESCENT LAMP 
lSI- T H E  O N LY I N CAN DESCENT LAMP LAWFULLY MADE. 
All others infringe the Edison Patents, DIlII n r e  conn terfeit • •  

T H E  RI O H T  O F  T H E  E DISON C O M P A N Y  TO A N  I N J U N CT I O N  A C A I N S T 

I N F R I N O E R S  H A S  B E E N  DETE R M I N E D  BY TH E  U. S. C I R C U I T  C O U R T  O F  

A P P E A LS. C O P I E S  O F  D E C I S I O N S  S E N T  O N  A P P L I CATI O N .  

GENEB.A.L ELECTBJ:C CO�::E'>.A.NY_ 
B:E&..A.:NCEK: C>FFXCElS • 

« Broad Street . . . . . .  '< . . . . . . . . . . . . , . .  New York. 1 620 Atlantic Avenue . . . . . . . . . . . . . .  ,Boston, Mass. 
173 and 175 Adams Street . . . .  " . , . . . .  Chicago, lll. 509 Arch Street . . . . . . . . . . . . . . .  , .Philadelphl

�.Pa. �:£�J��� .�����'::::.:':::::.�l':i��
I
G�: �W �i�.!:l :����: : : :  ::::::.W�kl=n, ti�8: 

16 FIrat Street, . . . . . . . . . . . . . , San Francl8co, Cal. Masonic Temple . . . . . . . . ... . . . . . . .  Denver, Colo. 
All bUsiness outside the United States transacted by Thom8on-Hou8ton International Co., « Broad St., New York. 

.#'_
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�""
HE Motor of 19th Century 

Can be used A ny Place, to do Any 
lVork, and by A nll One. No Boil
er ! No Fire ! No Steam ! No 
Ashes ! No Gauges ! No Engi
neer ! A periectly safe Motor 
for all places and purposes. Cost 
oj opeTatinn alJotM one cent an 

"!ib==9,==-:::S==::5 ���rci�ci�f:r���\C�������� 
power. 

Ecoaomy ReIlablllty, CHARTER GAS  ENG INE  CO. 
!<lmpUtilty. Safety. P. O. Box l�8. "'Ierli ng, ] 1 1 .  
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