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IIIPROVEl'IIENTS IN THE CABLE RAILWAY OF THE 

NEW YORK AND BROOKLYN BRIDGE. 

Our readers who have not seen t.he great East River 
Brid ge which connects New York and Brooklyn have 
been made familiar with its appearance and the details 
of its construction through the frequent and profusely 
illustrated articles on the subject which have appeared 
in these columns from time to time. It is not neces
sary, therefore, to go into minutire regarding the struc
ture itself, but it will, perhaps, be well to repeat in 
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brief some of the dimensions of the bridge, and give 
some facts regarding the traffic. 

The bridge is 5, 989 feet long, 85 feet wide. supported 
by four 15%, inch wire cables. It is divided into five 
longitudinal divisions: the carriage ways being at the 
outside, the elevated promenade in the middle, and the 
two railways between the promenade and the carriage 
ways. An endless cable, 1� inches in diameter, extends 
from the engine house in Brooklyn over sheaves at the 
center of the railway track to the New York terminus, 

[$3.00 per Year. 
thence across underneath the New York approach to 
the other railway, returning in the same manner. 

The propelling plant, which has been in use upon 
the bridge from the day of its opening up to the pres
ent time, consisted of two h orizontal steam en gines, 
each having a cylinder 26 inches in diameter, a stroke 
of 48 inches, with a fly wheel 18 feet in diameter, weigh
ing 30,000 pounds. These engines have been operated 
one at a time, jaw clutches being provided for throw. 

(Continued on page 39.) 

NEW CABLE DRIVING- PLANT OF THE NEW YORK AND BROOKLYN BRIDGE. 
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Ititufifit �tutritau. 
Salida Sprin�s and ltlines. 

As a health resort this young and growing city, with 
a present population of about 3,000, promises to rival 
Colorado Springs, Col. 

Situated in the heart of the Rocky Mountains, in the 
valley of thE: Arkansas River, at its junctiOll with the 
South Fork, at an altitude of about 7,000 feet, and sur
rounded by lofty and snow-covered peaks, averaging 
14,OUO feet high, with many hot and cold mineral 
springs of medical virtues at hand, and an equable 
climate devoid of sudden and severe changes, it offers 
superior advantages as a residence to consumptives 
and other invalids. 

Snow is seldom seen on its streets durin g the most se· 
vere winters. The high peaks by which it is surround
ed protect it from the protracted snow and rain storms 
sweeping in from the plains, that are so often experi
enced in town s adjacent to the easterly foot hills of the 
Rockies. Salida is Spanish, meaning a clear view. 

The Sedalia Copper Mine, of Salida, Col. , is one of 
the extremely few lucrative copper properties within 
the boundaries of a State where gold, silver, and lead 
ores predominate. It is located in the Rocky Moun
tains, in the valley of the Arkansas, on the line of the 
Denver and Rio Grande Railway, 100 miles west of 
Pueblo. 

On account of the low price of copper and the indiffer
ent management of its owners, it was abandoned for a 
time; but the recent advance in the metal attracted to it 
the attention of some skilled metallurgists, who leased 

·the property for a term of years and at once shipped the 
entire dump to market. They have since prosecuted 
the work with such judgment and activity as to yield 
them handsome returns, and are now shipping about 
seventy tons of its ore daily, the average grade of 
which is from 25 to 30 per cent copper. One vein of 
black oxide, one foot wide, averages 68 per cent cop
per. 

Owing to the difficulty in obtaining satisfactory treat· 
ment of the ore at the West, it is now shipped through 
by rail to New Jersey and New York, at a transporta
tion cost of $13 to $16 per ton. 

A tramway is in construction to connect the mine on 
the mountain side with the Denver and Rio Grande 
Railway, which will greatly facilitate operations. 

�4.1" 
Zirconia Minerals. 

At the last meeting of the New York Microscopical 
Society Mr. George F_ Kunz exhibited sand containing 
monazite, phosphate of cerium, lanthanum, and didy
mium containing frolll ° to 17 per cent of tho ria, from 
Brindletown, Burke County, N. C., and monazite sand 
from Caravalhas, Brazil, stating that the demand for 
theSE: minerals had greatly increased of late, owing to 
the rare earths zirconia, thoria, glucina, etc. , which 
they contain, and which are now used for the mantle 
or hood of the new incandescent gas burner invented 
by Dr. Carl Auer, now Von Welsbach, of Vienna. 'l'his 
increased consumption has led to a search by the col
lectors and dealers in minerals in England, Germany, 
France, Russia, Norway, and Brazil, and more especi
ally in the United States, and so thorough has the 
search been that the prices of minerals which were 
considered rare a short time ago are now quoted at 
one-tenth to one-hundredth former figures. 

The minerals containing these rare earths are: Lan
thanite, sipylite, tysonite, uranothorite, orangite, tho
rite, clevite, lllDnazite, beryl, yttrotantalite, alvite, erd
mannite, cerite, xenotime, fergusonite, aeRchynite, al
lanite, zircon, endialyte, e uxenite, samarskite, gadolin
ite, and bodenite. 

Of these, beryl, cerite, monazite, allanite, and zircon 
have been obtained in large quantities. 

Sipylite, orangite, and thorite are specially sought 
for. 

Monazite has been found at the following localities: 
Villeneuve, Ottawa County, Canada, a crystal of 
14>2 pounds; Alexander County, N. C. , at Milhol
land's Mill; Amelia County, Va., in 20 pound lump ; 
Norwich,  Conn. ; Ural Mountains, Mt. Sorel (var. turne
rite), Tavetch (var_ turnerite), Binnenthal, Switzerland; 
Southern Ural, River Sanarka; Arendal, Norway. 

At these localities the occurrence is of mineralogical 
interest only, except at some of the North Carolina, 
Georgia, and Brazilian localities, where it can be ob
tained in quantity for commercial use. 

In the North Carolina gold gravels of Rutherford, 
Polk, Burke, McDowell, and Mecklenburg counties 
monazite is found in considerable quantities in small 
brown or greenish or yellowish brown monoclinic crys
tals, associated with chromite, garnet, zircon, anatase, 
corundum, menacanite, xenotine, fergusonite, epidote, 
columbite, samarskite, and other minerals. With these 
associations in North Carolina and at the Glade Mine, 
Georgia, have been found several diamonds. 

From these localities will be furnished tons of monaz
ite within t.he next twelve months. 

The Brazilian monazite is found at Caravalhas, 
Bahia, where its existence was made known about 
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point where it is wanted, and a number of tons have 
been sent to the United States. 

The best zircon locality is on the old Meredith Free
man estate, Green River, Henderson County, N. C. 
The lease was for 25 years in the hands of Gen. T. L. 
Clingman, of that State, who, as early as 1869, mined 
1,000 pounds of it, and who during that whole period 
never lost faith in the incandescent properties of zir
conia, but when the time of its adoption actually came, 
through some legal difficulties the General had forfeit
ed his leases, and 'hence failed to reap his re ward. 

In Henderson County, N. C . ,  and in Anderson 
County, S. C., zircons are found in large quantities 
loose in the soil, as the result of the decomposition of a 
feldspathic rock. The crystals are generally remark
able for their perfection, weighing occasionally several 
ounces, and are distinctive at each locality. The recent 
demand has also brought to light the existence of enor
mous quantities of zircon in the Ural Mountains and in 
Norway. 

Although in Canada, in Renfrew and adjoining 
counties, enormous crystals have been found up to 15 
pounds each, yet they are so isolated that it would be 
impossible to obtain a supply there. 

The new demand has brought together _ore than 25 
tons of zircon, 10 tons of monazite, 6 tons of cerite, 
thousands of pounds of �amarskite, and tons of allanite 
and other minerals. As a consequence, zircon is now 
offered at less that 10 cents a pound, monazite at 25 
cents, and samarskite at 50 cents. 

••••• 
Why Mechanics are Out oC EDlployment. 

There are said to be many thousands of mechanics 
and other workmen in Chicago out of employment. 
This is not aitogether due to local causes, says our con
temporary, the American Artisan, for it is true that 
men are constantly flocking here from every quarter 
expecting to find e mployment, only to find the labor 
market already glutted. The daily papers tell us there 
is a surplus of labor in other cities also, and conse
quently lar�e numbers are idle. Part of this is due to 
the rapid influx of people from other countries, who 
largely gravitate to the large cities. But in Chicago it 
is the fact that her own workingmen might be nearly 
all employed but for their own agitation and unwise 
demands. The strikes and the threatened strikes 
among the mechanics of the building trades at the be
ginning of the season had the effect of deterring many 
capitalists from making contracts for contemplated 
new building enterprises and other improvements, by 
an apprehension of delays and annoyances from labor 
disturbances. It is safe to say that the investment of 
millions of dollars, which at the beginning of the sea
son were ready to be put into new business and resi
dence structures in various portions of the city, was 
frightened into other channels on this account. All 
kinds of businesses dependent for a portion of their 
prosperity upon the amount of building which is 
being done feel the effect of this, as well as do the 
workmen themsel ves. 

.'.1. 
DecoDlposltion ot· Silk. 

Dr. Weyllately gave an account before the Physio
logical Society, Berlin, of the results of his further 
researches on silk. Among the products of decompo
sition of albumen and proteid substances, one is known 
as a snowy crystalline body, which is considered to be 
leu·cin, and is generally regarded as being also a pro
duct of the decomposition of silk. Since this substance 
may be obtained in large quantities by the decompo
sition of silk, the speaker had prepared it from this 
source and analyzed it, and has come to the conclusion 
that it is not leucin (amidocaproic acid), but rather an
other amidated acid, namely, alanin. Of the two pos
sible isomers of alauin, it is a-alanin which is obtained 
by the decomposition of silk. Dr. Weyl laid stress on 
the fact that Schutzenberger had also concluded that 
alanin and glycocol occur among the products of de

composition of silk, nothwithstanding that, during 
his elaborate and careful researches on proteids, he 
employed a method which is as unfavorable as can be 
imagined for determining this point, this result is now 
confirmed by the speaker's researches. Schutzenber
ger's further supposition, that an amido-acid of the 
acrylic series can be prepared from 8ilk, was not sup· 
ported by Dr. Weyl's analyses. ........ 

Long Knn oC a Furnace. 

Mr. G. C. Stone, of the New Jersey Zinc and Iron 
Company, Newark, N. J. , reports that one of their two 
furnaces recently blew out after the longest blast ever 
made at the works, and the longest run on spiegel that 
has yet been made, being three years and two days. 
The product was: 

Tons. 
Fir8t year . .. . . ....... . .. . .. , . . . .  3,340 
Second year . ... . .. ............ 3,443 

Third year...................... 3.090 

Total................ . ..... 9,874 

Owt. 
10 
13 
8 

12 

Ponnds. 
70 
57 
79 
94 

eight years ago by Dr. Orville A. Derby, geologist of The average yield of ore was only 31·5 per cent. The 
Brazil. It occurs in large quantities as a beach sand, ! SPiegel averaged 19·55 per cent manganese. It required 
almost free from other minerals, as if concentrated. As, 2 tons 9 cwt. 22 pounds of coal to the ton of iron, and 
it occurs on the coast. it can easily be shipped to any I made about 6,000 pounds slag to each ton of iron. 
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HIRAM SIBLEY. 

On the morning of July 12, at half past ten, Hiram 
Sibley, the founder of the Sibley College of Mechanical 
Arts, died after an illness of five days. Until  the end of 
the preceding week he had seemed in his usual health, 
but on Sunday, July 8, he was stricken with apoplexy. 
FOl' much of the time i ntervening between this period 
and his death he was unconscious. 

The history of his life is a remarkable one, and shows 
him to have !.Jeetl the typical self-made American.  He 
was born in North Adams, Mass. , Febl'Uary 6, 18.07. 
After a few year:; of schooling, before he was Hi years 
old, he was apprenticed to a shoemaker. It is said that 
he watched a shoemaker worki ng, and then declared 
that he could make a shoe. The offer was accepted, 
and he sat down and wade his first attempt at a boot. 
This was the origin of his apprenticeship. The trade, 
however, was d istasteful to him, 
an d he entered a cotton factory, 
and subsequently tried w o o l 
carding and machine work, so 
that when he was 21 years of age 
he knew five trades. 

In 1843, after a num ber of suc
cessful business ventures on his 
own account, he was elected 
sheriff of Monroe County, N. Y. 
But his political aspirations were 
cut off by a subject ot greater 
interest. Professor Morse was at 
this time in the midst of his ex
periments, anj the mind of the 
eminently mechanical H i  l' a III 
Sibley saw in them the germ of 
a great future. In 1840, three 
years before this time, Mr. Sib
ley had gone to Washington 
with Ezra Cornell to assist Prof. 
Morse in obtaining an appro
priation of $40,000 to put up the 
Washington and Baltimore line. 
It was secured, and the first prac
tically operati ve line was erected. 
Other inventors were stimulated 
by Morse's success, and soon 
many telegraph companies were 
established all over the United 
States. It was to the consolidat
ing of these rival interests tha.t 
Mr. Sibley addressed himself. 
He gradually succeeded in buy
ing up theil' stock, securing some 
of it  at a nominal value, and ef
fected the desired unification, 
founding the Western Union 
Telegraph Company as the suc
cessor of the many rival corpo
rations. He held the presidency 
of the new company for sixteen 
yea l' s. The company started 
with 132 offices and $220,000 cap
ital. When he left it, 4,000 offi
ces were in operation,  and its 
property was estimated at $40,
OUO,OOO. 

His next great achievement 
was the erection of a telegraph 
line to San Francisco from the 
Eastern States. As soon as this 
was done, he tried to carry out 
the project of uniting the eastern 
and western hemispheres by a 
telegraph line by way of Alaska 
and Siberia. The work was be
gun, and would doubtless have 
been carried out, had not the 
Atlantic cable interfered. But 
the successful laying of this link 
did away with the necessity for 
the longer land line, and the 
enterprise was abandoned, at a 
loss of $3,000,000. 

His other business ventures 
were of much importance also. Railroads and farming 
were alike included among his ventures. In Illinois 
he owned a farm of 40,000 acres. This he divided 
into tracts, erected a house and barll on each por
tion, and let it out on shares. About one hundred 
and fifty tenants occupy it. For the handling of the 
crops an elevator and corn shelling mill is provided, 
built upon the line of the railroad which runs through 
the property. 

He was the proprietor of a most extensive seed and 
nursery business at Rochester, N. Y. In conducting 
it he uSfld every means to insure success and high grade 
of product. Much of his seed was raised abroad, all 
large lots were tested, and by premiums he endeavored 
to im prove the quality. This business, now of im
mense dimensions, he started in 1869, when he retired 
from the Western Union Telegraph Company. 

Rochester, :N. Y., was for most of his life h .is home. 
In 184� he settled there, and for forty-five years was 
one of its prominent citizens. 

Jtitutifit !mtritau. 33 
His early association with Ezra Cornell has been no- ground, but hastily digging themselves in,  would 

ticed. He "was named as one of the i ncorporators of have been ridiculed by German military men, in fact, 
Cornell Uni versity, and has been one of the benefac- they would have probably pronounced it rank cow
tors of the great in:;titution, by founding the Sibley ardice. 
College, now under the management of Professor Now, what was Illy astonishment to see whole regi
Robert H. 'l'hurston. His other benefactions are nu- ments precipitate themselves tlat on" their respective 
merous. The fortune he left is very large, being esti- stomach s, hastily digging up a little trench in front of 
mated at seven to ten millions of dollars. them with short-handled spades, which a num bel' of 

• , .. , • each company carry on their knapsacks, and firing 
ADlerica the lUlIUary School for Europe. away for dear life, never letting on that they had 

Col .  A. G. Adae, late captain 4th Ohio Volunteer learned all that from our Atlanta and other campaigns, 
Cavalry, read recently before the Ohio Commandery where rifle pits were first brought into perfection. "  Yes, 
of the Military Order of the Loyal Legion a very inter- here, instead of their old style of standing shoulder 
esting paper, which appears in the Ohio Soldier. It to shoulder, stand up in a solid mass, shoot and be 
is mainly devoted to a description of the German I shot at, they send out their infantry in open order, 
autullln maneuvers, w h i ch Captain Adae witnessed dur- fight on the skirmish line, which was al ways our boys' 
ing a visit to his mother's home in Germany. Comment special delight, and in which the American soldier 

beats the w 0 rid, h ide on the 
ground-why, I believe t h e y 
would hide behind trees if they 
had many in their c o  u n t r y. 
What does their cavalry do? 
'Vhat were the famous Uhlan in
cursions into France, with their 
cutting of railroads, blowing up 
of bridges, scarin g  the people 
generally, but a reproduction of 
our great cavalry raids under a 
Kilpatrick, Custer, Stoneman, 
and Long on our side, or of Stew
art, Wheeler, an d Morgan on the 
wrong side of the house? This 
mode of using cavalry, instead 
of sendin g  it against each other 
to destroy itself i n  furious and 
generally resultless onslaughts, 
was clearly first brought out by 
us." 

This confirms the testimony on 
this p o i  n t recently presented 
here, i n  a communication from 
an English officer inlndia, which 
was furnished to us by the edi
tor of the Cent1lry Magazine. 
Not only are the European sol
diers in debted to us now, as 
they always have been, for the 
suggestions of some of the most 
radical changes in the art of war, 
but it is from American inventive 
genius that the improvement i n  
the machinery of war i s  largely 
derived.-Army and Navy Jour
nal. 

The MIlitary Mlcropb one. 

An adaptation of the micro
phone to military purposes is at 
present under essay at Mont
auban, and, so far, with satisfac
tory promise. At the conclusion 
of the yearly period of training 
of the 132d regiment of Terri
torial Infantry, trials were made 
with a microph onic apparatus, 
invented by Lieutenant Desbor
dieu of the same corps. Recon
noissance by automatic means 
was the object sought for, and 
the apparatus not 0 n 1 y gave 
warning of the pafSsage of troops 
from afar, and unseen by the 
operators, but also indicated the 
different bran ches of the arms 
in movement, and furnish ed an 
approximate idea of the num
bers of men and horses on the 
ad\·ance. The c o ntr i v a n c e, 
which is as simple as it is in ge
nious, consists of a sounding 
plate buried in the soil, across 
and along any route, and con
nected by a long wire to the con-

ing upon them, he says : " I presume it would sound ductor and receiving disk of the apparatus in posi
very distasteful to German military men, and would tion; which provides the electric current to vivify 
probably be promptly repudiated by them, when I state the sound. Generals Vincendon and De Sonis, ac
that the Germans have learned a great. deal from us, compan ied by a numerous staff, watched the oper
and have adopted many features which were brought ations, and were sufficien tly impressed by their uti!
forward during our war, but, as some newspaper men ity and efficacy in giving warning, that a report was 
are wont to do, without giving credit. When it has sent to the Ministry of War upon the subject. Orders 
been the fashion among European military Ulen to have been sent to the inventor to continue his ex
speak of our armies as armed mobs, and to charac; periments under technical superintendence. 
terize our battles as bushwacking on a large scale, .... , .. 
it gives me very great pleasure to state right here, The Marine Brake. 

from personal observation, that since our war they A marine brake has been invented by M. Pagan, and 
h ave made almost a complete change in their infantry was recently tested on the Seine. It consists of a cable 
tactics, that in their late wars the employment of their having attached to it a series of canvas cones which' 
cavalry is an almost exact copy of what we did here, open out by the action of the water, and exert an enor· 
that their ambulance service and field hospitals, as mous retarding force on th e vessel. Thus the steamer 
well a� their field signal service, are largely our inven- Corsaire, running at a speed of 13 knots, was stopped 
tions and copied from us. Thirty years ago the idea by this appliance in 7 seconds, il4 seconds being reg uired 
of soldiers fighting wh ile lying flat on the ground and when she stopped by reversing the engines without 
not only taking advantage of every inequality of the making use of the brake. 
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ITHE PROJECTED TUNNEL BETWEEN FRANCE AND 

ENGLAND. 
I awful cohorts of the French wheeling and running in The British Parcel Post. 

The bill to authorize Sir Edward Watkin and his as
sociate� to proceed with the construction of the pro
posed great tunnel under the English Channel, from 
Dover to Calais, was recently again brought up in 
Parliament. It has been defeated before this. On this 
last occasion Mr. Gladstone made a strong and able 
speech in advocacy of the measure, by which the rail
way systems of England would be directly connected 
with those of the Continent, and the vast populations 
of Europe brought into direct communication with 
London. The advan tages of this tunnel to Great 
Britain are so obvious that it is difficult to understand 
why the enterprise should be so bitterly opposed. But 
Mr. Gladstone's eloquence proved unavailing. The 
measure was not only defeated by a large majority, but 
the great orator was looked upon almost as a traitor to 
his country for publicly upholding and advocating the 
bill. 

It is now nearly ten years since the preliminary bor-

absolute security through the bowels of the earth right Parcels not exceeding seven pounds are now received 
into the heart of England; and they have never for- at any post office in the United Kingdom for transmis
gotten the terrible scare. sion to the Argentine Republic and· Chili, via Germany. 

We reproduce from the London Graphic a copy of Parcels for the Argentine Republic and Chili will be in
one of the old prints of 1801, in which not only war ves- eluded in the mails for Hamburg dispatched from Lon
sels, but the Channel tunnel and war balloons, were don every Wednesday, Thursday, and Saturday morn
shown as brought into action for the nefarious purpose ing. From Hamburg parcel mails are dispatched to 
of invading Great Britain. the Argentine Republic every Thursday, and to Chili 

The London Graphic says: every alternative Monday. The parcel post is already 
"During the long war between England and France, in operation to Algeria, Ascension, Austria-Hungary, 

which raged, with two brief lulls, from 17D3 to 1815, two Azores, Barbados, Belgium, Beyrout, British Guiana, 
serious preparations were made for the invasion of Eng- British Honduras, Bulgaria, Canada, Cape of Good 
land. The first of these was in 1801, when Boulogne, Hope, Ceylon, Colombia, Congo Free State, Constanti
and every other harbor along the coast, was crowded nople, Corsica, Costa Rica, Cyprus, Danish West In
with flat-bottomed boats, and the shores covered with dies, Denmark, Dutch East Indies, Egypt. France, 
the camps of the men who �ere designed to fill the�. 1 French coloni�s and possessions, Germany, Gib�alt�r, 
The second and more serIOUS attempt was made In Grenada, Hehgoland, Holland, Hong Kong, IndIa (In-
1803-4, when the war recommenced after the short cluding Aden and Burma), Italy, Jamaica, Labuan, 
breathing time granted by the peace of Amiens. At this Leeward Islands, Luxemburg, Madeira, Malta, Natal, 
time, Boulogne being pitched upon as the principal Newfoundland, New South Wales, North Borneo, Nor-

FRENCH PROJECTS FOR THE INVASION OF ENGLAND IN THE TIME OF NAPOLEON BONAPARTE, A. D. 1801. 

Facsimile of a print published about 1801. It is interesting as showing how old is the idea of the Channel Tunnel. It will be seen that while the French are makiug feints both by sea and lu the air, the main 
attack is being delivered through the tunnel, of the existence of which the English are supposed to be illnorant. 

ings for this tunnel were undertaken on both sides of 
the Channel. On the French side, near Calais, the bor
ings were carried down vertically and then out under 
the Channel for a considerable distance, far enough to 
show the practicability of the scheme. On the English 
side; near Dover, very extensive borings were inaugu
rated, and a preliminary tunnel, in all some two or 
three miles in length, was bored out under the Channel. 
In our SUPPLEMENT, No. 330, we gave a series of illus
trations of this tunnel and the machinery by which it 
was cut. 

What then is the real reason why the English are so 
greatly opposed to the consummation of this work? 
There if! but one answer, j1·ight. They are mortally 
afraid of a French invasion. This fear dates from the 
time of Napoleon, in 1801, and the British have not yet 
got over it. In that period, it will be remembered, 
great preparations were made by the Little Corporal to 
cross the Channel and subjugate Britain. A dread of 
the possible success of the attempt struck deep into the 
hearts of the Britishers, and still lingers with them. It 
was at this time the tunnel was first proposed and the 
ease of its construction brought intelligently before 
their eyes. They were made to see, pictorially, the 

port of embarkation, its harbor and roads were made 
capable of containing two thousand vessels of various 
descriptions. As the engraving which we have repro
duced bears no date, we are unable to say to which of 
these two periods it refers, but that which makes it in
teresting at the present time is that it (jokingly, of 
course) embodies the conception of a Channel tunnel. 
It will be observed that the military operations on the 
water and in the air partake of the nature of a feint. 
The real business is being. done underground. The 
artist little thought that a time would come when such 
a scheme would be seriously contemplated, and when 
its realization would be preven ted, not by engineering 
difficulties, but by fears on the English side of the 
strait. It is quite possible that, if the Gladstonian 
party return to office, Sir Edward Watkin will be 
allowed to carry out his pet project. Sincerely do we 
hope that that day may be far distant, for the tunnel 
will practically contintlntalize England, and, in case 
;of war with France, will greatly lessen the difficulty of 
invading our shores. If the Dover end were seized by 
a coup de main, the French would have a tube at their 
disposal through which they might pour 100,000 men 
into Kent." 

way, Portugal, St. Helena, St. Lucia, St. Vincent, 
Sarawak, Servia, South Australia, Smyrna, Spain, 
Straits Settlements, Sweden, Switzerland, Tangier, 
Tasmania, Tobago, Trinidad, Tunis, Victoria, West 
Coast of Africa, Western Australia, and Zanzibar, and 
is about to be extended to Greece and Mauritius. That 
is the way the British government helps its export 
trade in small articles. 

New Hodson River Bridge. 

A bill was introduced in the United States Seuate 
July 2 to authorize the construction of this bridge. The 
bill authorizes James King McLanahan, Jordan L. 
Mott, Henry Flad, Charles J. Canda, James Andrews, 
Thomas F. Ryan, Gustav Lindenthal, and William F. 
Shunk to construct a bridge near New York City across 
the Hudson River. The bridge is to consist of a single 
span, 140 feet in the clear above the level of ordi
nary high water. No pipr is to be erected between the 
principal piers of the bridge. The bridge is to be be
gun within a year and completed within ten years after 
the approval of the bill, unless there is unavoidable de
lay by reason of legal proceedings. 
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A SAFETY SEAL FOR CHECKS, BONDS, ETC. 

A specially devised seal, for application to the face of 
checks, bonds, notes, and other documents, to prevent 
altering or changing the figures showing the amounts 
for which the papers stand, is illustrated herewith, and 
has been patented by Miss Anna M. Woodhull, of Free
hold, N. J. It is made of any proper kind of paper for 
such purposes, and preferably cut out by dies to such 
shape as shown in Fig. 2, the seals having serrated 
edges and being delivered from the die in sheets, the 
several seals of the sheets being united by narrow 
webs. The dies also cut out the central portion of each 

3 

WOODHULL'S SAFETY SEAL FOR CHECKS. 

Jcitufifi t !mtritau. 
AN IMPROVED DRAWING INSTRUMENT. 

An improved instrument especially adapted for 
drawing section lines, and having an attachment by 
which ellipses, spirals, and other geometrical figures 
may be readily produced, is illustrated herewith, and 
has been patented by Mr. B. F. Hardaway, of Fort 
D. A. Russell, Wyoming Territory. The clamping 
posts of the instrument are secured by a set screw, or 
other suitable device, to the edges of a drawin g board, 
and in each postYis adjustably held a vertically sliding 
rod, these rods supporting above the drawing board 
a bar having a graduating index on one of its faces. 
On this bar slides a sleeve, on which is formed a 
downwardly extending rod, F, to which is adjustably 
secured a ruler, the sleeve having a pointer in an open
ing through which the graduation on the bar can be 
seen, while on top of the sleeve is mounted to roo 
tate a vertical shaft, having on its outer end a crank 
arm, and on its inner end a bevel gear wheel, the latter 
meshing into a bevel gear wheel fastened on a shaft re
volvin g horizontally, and formed with a worm mesh
ing into a rack secured to the top of the bar held 
above the drawing board. The ruler is adjusted at the 
desired angle on the paper by means of the set screw, 
and, after the drawing of a line, is moved along any 
desired distance for the next line, by means of the crank 
arm extending from the top of the sliding sleeve, such 
distance being readily read on the graduation scale of 
the bar, while a device for taking up lost motion in
sures the holding of the sliding sleeve exactly at the 
desired point. After the second l ine is drawn, the 
operator again turns the crank arm the same distance 
as before, for making the lineR all equidistant, or the 
distance is varied by turning the crank arm more or 
less. 

The spiragraph attachment is connected with the bar 
supported above the drawing board by a sliding sleeve, 

seal to leave a central aperture and a small auxiliary a set screw screwing in the sleeve against the top of 
aperture at the side or top. The under faces of the the bar, while in the sleeve is held to slide vertically a 
seals are coated with any proper gum, and to each seal rod, A, in the lower end of which is held to turn be
there is at.tached a semi-transparent flap, as shown in tween collars a rectangular frame, having sliding car
Fig. 3, such flap covering the apertures, but being dis- riages, B C, the former being secured at its middle to 
connected from the main portion of the seal. When the one end of a screw rod, D, which passes loosely through 
number to be protected is written upon the check or the middle of carriage, C, and through the end bar of 
other instrument, the seal is applied so that the num- the frame, to which it can be secured by a screw. The 
bel' will be discernible through the semi-transparent carriage, C, is adapted to be secured to the side bars of 
flap, as shown in Fig. 1 ,  and the check and the flap of the frame at any desired place by set screws, and on 
the seal may be pierced through the side aperture of each of the carriages is held a drawing pen, as shown 
the seal, by a penknife o� other convenient means, at;E, so mounted as to be readily held in or out of con
after the seal has been apphed, so that any removal of tact with the paper on the drawing board whenever 
the seal would direct the attention of the payee to the desired. In the middle of the carriage, C, is mounted 
fact that the amount called for might have been I a wheel with screw-threaded hub, the threads of which 
changed or altered. engage those on the screw rod, D, the wheel resting 

• , • • • firmly on the paper on the drawing board, and an elas-
AN IMPROVED NUT LOCK FOR VALVES. tic band, secured by one end to the carriage, C, and by 

A device which is adjustable and attachable on a its other end to the end bar of the frame, tends to 
valve casing, and that will securely maintain a packing draw the carriage outward. To draw a parallel spiral, 
nut against unscrewing under the turning of the valve with uniform distanceR between its coils, the operator 
stem, is illustrated herewith, and has been patented by places the carriage, B, with its pen directly under the 
Mr. William H. Van Wart, of Stonington, Conn. The axial line of the rod, A, fastening the other carriage to 
tubular neck of a valve casing usually receives u pon its the frame, with its pen out of contact, and then turns 
exteriorly screw-threaded end an apertured packing nut the frame on its fulcrum on the rod, A, whereby the rota
or gland, between the inner side of which and the end tion of the wheel in the carriage, C, imparts an outward 
of the neck of the valve casing a suitable packing is sliding motion to the screw rod, D, moving the carriage, 
employed to make a ti ght joint. Around a portion of B, ontward, with its pen drawing a spiral . as the frame 
the valve neck, or some other part of the valve, is placed is pushed around on its fulcrum. To draw a spiral 
a strap, yoke, or ring, such as shown in the slDall 'fig- which continually diverges, the carriage, B, is removed 
ure, the ends of which have lugs or ear pieces, through from the frame, the carriage, C, placed with its pen 
which a thumb or set screw is passed, to draw the ring under the axial line of the rod, A, and the screw rod, 

D, secured a t i t s 
outer end by the set 
screw to the end bar 
of the frame, when, 
by pushing the frame 
aroun d  its fulcrum, 
an outward sliding 
motion is imparted 
to the carriage, C, by 
the engagement of 
t h e  screw-threaded 
axle of its wheel with 
the screw rod, which 
motion b e c o m  e s 
more rapid as the 
carriage moves fur
ther outward, the 
wheel making more 
revolutions in each 
passage around as 

35 
A WATERPROOF LINING FOR CELLARS. 

A waterproof lining adapted for use beneath pave
ments in cellars and engine rooms, and similar places, 
and also in mines and tunnels, has been patented by 
Mr. Fran k J. De Borger, and is illustrated herewith. 
At the bottom of the cellar excavation is placed a 
watertight casing, composed of plates of metal, united 
to form a continuous bottom, and vertical side walls, 
to fit against the regular masonry walls. Upon this 
casing is placed a layer or bed of gravel, sand, or dry 
earth, as shown in the sectional view, Fig. 2, and upon 
this is laid the usual floor, of cement, wood, or brick, 

DE BORGER'S WATERPROOF LINING FOR CELLARS. 

with vertical walls to the height of the walls of the 
metal casin g. 

For further information relative to this inventiou, 
address Mr. T. F. Neville, No. 67 William Street, New 
York City, or Mr. Frank J. De Borger, Babylon, L. I. , 
N. Y. 

Coll ecting DlatomB. 

In an interesting article in the Bulletin of the Torrey 
Botanical elllb, Mr. C. Henry Kain discusses the 
" Diatoms of Atlantic City and Vicinity. " Speaking 
of the bright brown patches of diatoms frequently seen 
covering the surface of mud, he recommends that they 
be col lected in the following manner : Half fill a bottle 
with water. Touch one of these brown patches lightly 
with the tip of the finger, and the diatoms will adhere; 
then place the finger over the mouth of the bottle and 
shake. The diatoms are, of course, washed off and 
remain. By repeating this process again aud again, 
the water finally becomes quite brown. By the time 
the collector reaches home the diatoms will have settled 
to the bottom, and the water may be poured off and 
the diatoms cleaned. It is worth while to examine 
under the collecting lens every promising patch of 
brown mud, for very pure gatherings of quite different 
species may often be collected within· a few feet of each 
other. 

The Death of' Cleop atra. 

Dr. Viaud Grand-Marais, of Nantes, has been hold
ing an inquest on the sudden death of Cleopatra. He 
rejects the theory that her death was caused bv the 

VAN WART'S NUT LOCK FOR VALVES. 

\ its distance from the 
axial poi�: �ncreR.ses. 

Central Pacific. 

The Central Pacific 

HARDAWAY'S PARALLEL RULER WITH SPIRAGRAPH ATTACHMENT. 

to a more or less contracted circumference, and thus 
firmly bind it against rotation, the strap also having a 
rigid angular or outward extension adapted to engage 
one of the flat faces of the rim of the packing nut, pre
venting the unscrewing of the latter. The patent also 
provides a modified construction for valves of large 
size, in which the strap is made in two mem bers hinged 
together, whereby a certain and easy adjustment and 
attachment may be secured on the valve casing. 

has ordered one hundred new locomotives within 
the l!l.8t few months, and is building some heavy 
ten wheel locomotives at the Sacramento shops. The 
engines have an extended front and straight stack, and 
weigh 111,500 pounds in working order. Fifteen hun
dred 34 foot freight cars, of 50,000 pounds capacity, have 
been added to the equipment lately, 1 , 000 box and 500 
flat cars. The standard rail now used weighs 60 pounds 
per yard. 

bite of a viper. She was accustomed to test the effects 
of various poisons on her slaveR, in order t.o ascertain 
which caused the easiest death. Having shown that 
no viper was found in the room of the fair suicide, that 
her body presented no traces of bites, and that her 
two maid servants were found dead or dying at the 
foot 0f her bed, he comes to the conclusion that her 
death was caused by carbonic oxide. -Bulletin General 
de The1·apeutique. 
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A. Sblp oC Logs. I AN IMPROVED WRENCH. Fast Sbips Wanted in tbe Brltlsb Navy. 

'We are familiar with the log cabin, but a ship made A wrench whJch may be readily closed to fit a nut or Although utterly unfit to fight at close action with 
of logs is something of a novelty. Such a vessel has other object, but cannot be opened except by releasing a belted ship, and running many risks of destruction 
lately been built in Nova Scotia by Mr. Leary, the a pawl, is i l l ustrated herewith , and has been patented from raking and other fire, the Blake and Blen heim, 
owner of the great timber raft that was lost at sea last by Mr. Richard L. Mabrey, of Doniphan, Mo.  The by virtue of their enormous speed, 22 knots, will be 
year. The new log ship is shortly to be launched, and head end s of the wrench bars have V-shaped transverse valuable additions to the naval service, and it is a satis
will then sail for New York. Finges Board, N. S , is the notches on their inner faces, and to the lower bar is faction to know that at last we are to have two very 
little vil lage where the curious boat is now located. pivoted a bail· shaped paw l, the cross bar of which over- fast ships of some sort to outstrip in speed the exist-

It is constructed of 30,000 logs, varying in size from a laps and engages the upper arm. To i nsure a proper ing seagoing vessels of every other country. Sir Ed
pine tree 200 feet long to a short spar 25 feet in length. engagement between th e pawl and the upper arm of ward J. Reed draws attention to the waste of public 
These logs are placed together in the shape of a ship's the wrench, th e  latter is formed with a lug h aving a money which has taken place and is in con tem
hull, and they are firmly bolted, besides being lashed serrated edge, the cross bar of the pawl being also I plation in the production of ships of insufficient 
into a com pact mass with thirty-five tons of wire rope. ! serrated. The pawl has a handle at its lower edge, by 'I speed. He states his object in drawing attention to 
The ship is 700 feet long-nearly as long as the Great them is to show how unwise our experience shows it 
Eastern-and 65 feet broad and 35 feet deep. It d raws to be to lay down vessels of a speed which cannot be 
about 22 feet of water. All the inside logs are in the useful for war purposes, should war arise. I am afraid 
rough, but built about it all is a shell of thick, smoot h that the same error is about to be repeated, but I 
planks, coming to a .sharp point at the bow with a wish to take the sense of naval officers on the question, 
heavy cutwater. The bows are very full, and running and to ask them wheth er, looking to the utter dispro-
aft to the waist the ship widens to 65 feet. From there portion of our fast cruisers to the services which will 
aft the l ines follow those of a clipper ship. Six spars be required of them in war, it is or is not wise to go 
about 70 feet h igh are. built into the ship to serve as on lavishing money in this way upon vessels not a 
masts. Five of these masts will be fitted w ith a heavy single one of which reaches a 15 knot speed, and most 
yard , which will be rigged with a big square sail. The of which are to be of only about 13 knots at their very 
mizzenmast will be fitted with a, spanker. The masts best, which means only about 10 knots in regular sea 
will carry an im mense spread of canvas. service. In view of the mighty interests concerned, 

The logs are laid in tiers lapping over one 3nother, and of the fact that at present £140,000,000 worth of 
the whole resting in an enormous cradle built of spiles. MABREY'S WRENCH. our imports are food, it is incumbent upon all of us to 
A massive chai n runs through the cen ter of the logs for do the best we can to face and to assist in solving the 
its entire length. This  chain i s  made of welded iron which it may be moved out of en gagement with the problem of its protection. One effectual way of doing 
the lin ks being 1% inches thiclc Aft, a distance of 10 I serrations of �h e  wrench bar, in which it is norma.lly th is  will be to get all the money allowed by the country 
feet, are cross chams, with links 4 inches long an d 3 held by a sprmg secured to one of the studs on WhICh and Parliament for the purpose spent upon efficient 
inches wide. These run in all directions, an d are the pawl is pivoted. and speedy ships.-Captain Colomb. 
clamped on the outside by cross arms of wood. The 4 4 • , .. .. , • , • 
towing line wi l l  be attached to the main chain, and the NEW CHROMATROPE. M U IDlnles t'l'OID Mexico. 

transverse chains are so arranged that the draugh t on We give an engraving of a novel toy which illus- In the Ethnological Department of the California 
the main chai n bi nds  the whole mass together in a grip trates some of the phenomena of color. U pon the State Mining Bureau are now on exhibition four mum
that will  make it next to im possible for it to go to  pieces. ! spindle, A, is secured a star, B, form ed of two triangu- mies, which form the subject of a paper by Dr. Wins
The greater the strain on the main chain , the tigh ter lar pieces of pasteboard arranged so that their points low Anderson in a recent bulletin published by the 
the  raft wi l l  be held together. Still further precautions alternate. One triangle is red, the other green-com- Bureau. These interesting remains were discovered by 
are taken by the use of thick wire rope, which will be plementary colors-which produce white when they Signor S; Marghieri on the eastern face of the Sierra 
bound about the logs mid way between each cross chain. are blended by the rotation of the star. In the angles Madre Mountains, Mexico, in a cave, the mouth of 
The raft will thus be bouud together by chains and of one of the stars are secured wire nails, which serve which had been so skillfully sealed with adobe plaster 
steel w i re at every five feet. The mass will be almost as pivots for the three disks, C, as shown in Figs. 1 and natural rocks from the mountain as to almost es
as solid as t he trun k of a tree. Its weight is estimated and 4. Each disk is d ivided into three equal parts, cape detection. At the extreme end of this natural se
at 20,000 tons. which are colored respectively red, blue, and yellow. pulcher these bodies-a man, woman, little boy, and 

S h ould the towing steamer, through any cause, drop The disks overlap at the center of the star, B. infant girl, of which no inscriptions or other evidences 
the ship, the sails wi l l  be used to keep steerage way. It Around the spindle, A, is woun d a cord which passes exist to reveal their race-had been placed with faceli! 
is claimed that the driving power of the sails will be throu gh the loop formed in the star frame in which turned toward the rising sun. No artificia l means of 
sufficient to sail the ship, but this is doubted by sailors. the spindle is journaled , and is provided at its end preservation had been employed. They were simply 
The sails wil l  also be spread whenever the wind is fa- with a button ,  D. By pulling the cord, the star, B, is wrapped in burial shrouds, woven of various materials, 
vorable, using them as an auxi liary to the steam power. whirled first in one direction and then in the other. cotton, hair, and grasses, and their mummification had 
A comfortable deck house has been built aft for the As the series of disks, C, turn, the colors are blended been brought about by the natural action of the ex
shel ter of the crew , which wil l  be made up of fifteen in different ways according to the relative arrange- tremely dry atmosphere of that region, which prevents 
able-bodied seamen. The New York World says the ment of the different sections. All the phenomena of decay. They have dried in the sitting posture, with 
log ship will be towed by the powerful ocean tug M. B. the blending of �urface colors are illustrated by this hands crossed and knees drawn toward the chin, and 
Morse. The Morse ha s been thoroughly fitted out for simple toy. At times the center will be a beautiful are remarkably well preserved, the brain, heart, lungs, 
the voyage. With favorable winds, Mr. Leary expects purple, wh ile the out�r part is green. At other times abdominal and pelvic viscera being intact, and dried 
tpe log ship to make the run to New York in seven some portions of the color disk presented by the 1'0- to a solid consistency. 
days. A straigh t  course will be laid from the Bay of tating disks are white, showing that a proper mixture The man is large and well developed, with a large 
Fundy to Long Island Sou nd. of the three primary colors yields white light. head and broad shoulders, but  has small hands and 

The t im uers of the shi p, if sawed on the Bay of At the instant of the change of rotation froll! one di- feet, with high arched instep. The woman is even bet-
Fundy, would req u i re a fleet of 100 schooners to trans- rection to the other, the arrangement of the disks is tel' preserved. A heavy suit of hair stil l remains. Her 
port them to New York. Vessel owners are very an- such as to present beautiful symmetrical figures. All I h ands and feet are small, the latter measuring only 872' 
tagonistic to the scheme, and the Legislature inches in lellgth, and her skull gi \'es unmistak-
will be appealed to for the pu rpose of having a able evidence of a high degree of intelligence. 
law enacted to prohibit the building and sail- (J The facial angle of the man is 71 degrees and of 
ing of such craft. The owners of hundreds of 4 B the woman 69 degreeR. The skull of the little 
schooners and other small vessels that bring boy, who is supposed to have been about seven 
lumber from Canad a on their return voyages years of age, is unusually well  shaped, and indi-
are also bitterly opposed to the sh ipping of cative of no meager mental capacity, and the 
heavy logs in bulk, as the log shi p, if success- facial angle is 71 degrees. These cranial fea-
ful ,  will destroy their trade. Dealers who de- tures are superior to those of the inhabitan ts of 
pend on the, railroad s will also be utterly unable the same region to-day. Moreover, the hai r of 
to compete with the lumber brought by the the woman is soft, silky, and brown in color, 
raft. It would take fi fty trains of fifty cars wholly unlike that of the Indian races. In 
each to transport the lumber contained in Mr. some respeets these bodies approach the Aztec 
Leary's log ship. type ; but, whatever the race may have been, 

The ship will be laun ched this month, at a it was one of superior development. The mum-
time when the tide is highest in the Bay of mies were secretly transported from Mexico, to 
Fundy. At that time 100 feet of the s�ip will be avoid trOll ble with the superstitious Indians of  
in the water, and the supports will be knocked that locality, and were purchased by·Mr. J. Z. 
away and the enormous fabric slide gracefully Davis, who presented them to the California 
into the water. The cost of this log- ship, i f  State Mining Bureau. 
landed successfully  in New York, is as follows : • , • , • 
The timbers cost in Nova Scotia $13,000 ; the A Colorado Line oC TW'o Feet Gauge. 

towage will cost $100 per day. The logs can be The experiment of building a railroad of two 
sold  in New York for $50, 000. feet gauge was undertaken a few years ago i n  

.. , • , • Massachusetts, but the road (the Billerica and 
THE steamer Greenwood, plying between Bedford) was not a financial succp.ss, and the 

Portland and Peak's Island, i s  the pioneer hoat rails and rolling stock were removed and lai d 
in electric l ighting in that section of the coun- down in Maine, where a line of some length is 
try. Th e Greenwood is 1472' tons burden and now in operation .  The first road of this llI i n ia-
carries 150 to 200 passengers. The " plant " con- T OY CHROMATROPE. ture gauge in the West has j ust been opened in 
sists of a smal l upright engine, a dynamo con- Colorado, running some ten miles from Black 
structed from drawings in the SCIENTIFIC AMERICAN the changes of color in the toy in its 'normal condition Hawk into a mountain mining region. The average 
SUPPLEMENT, and eleven lamps. The side lights are are, of course, accidental. grade is about 190 feet to the mile, reaching in some 
10 candles each, and the heal li ght and one on top When it is desirp.d to try the blending of any of the plac(ls as much as 264 feet ; and curves as short as 90 
of flag staff 16 candles each. The remainder are 10 and colors, when arranged in a particular way, the disks degrees are operated. The largest locomotive, with 
16 candle lamps. The lamp on the stern flag staff may be prevented from turning on their pivots by tender loaded with fuel and water, we ighs only 20 tons, 
stands upright on the top of the same, and shows stretching over each disk a small rubber band. and another is half that weight. This little road car
finely at night. Everything works well, and all agree The maker of this simple toy has succeeded in secur- ries a good deal of ore, and is expected also to develop 
that the lights are a great improvement over lanterns. ing colors which produce remarkably good effects. a considerable excursion traffic. 
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JULY 2 1 ,  1 888. 
®o��esponbence. 

WaterprooC Sand Paper. 

To the Editor of the Scientific Amet'ican : 
Can · you tell me how to make a waterproof sand 

paper; something that will stand as m uch use wet as 
ordinary sand paper will dry ? It need not necessarily 
be like sand paper, but of any substance that would 
answer the purpose. The cost of the material would 
not be of as much importance as the fact of beiug able 
to get something to answer the purpose. W. H. T. 

Freeport, Ill. 
• • • • • 

A. Well 1 0,000 or 20,000 Feet Deep. 

To the Editor of the Scientific Ame1'ican : 
Before the meeting of the present Congress, a stab:

ment was made that a proposition would be submitted 
by some one for the appointment of a committee or 
com mission to have a well bored into the eat·th some 
10,000 or 20,000 feet deep. I have searched through the 
proceedings of Congress, and so far have failed to find 
evidence that any action has been taken on the subject. 
When the matter was first broached, it seemed like a 
wi ld scheme and of little importance ; but like the in
trod uction of many inventions-the telegraph and tele· 
phoQ.e for example-it may develop into one of the ut
most importance. Who can tell what vast secrets of 
nature may be discovered? And what great results may 
come from the experiment ? May we not find means 
by which heat and power, of unlimited extent, can 
be found ? When the best minds of the country are se
riously studying how to find means to use the surplus 
money now in the treasury, may not a portion of it be 
asked for this purpose to advantage ? In conclusion, I 
woul d ask you to urge Congress to make an appropria
tion to the War Department to enable it to have a well 
bored at lllast 10,000 or 20,000 feet deep. C.  A. 

Philadelphia, Pa. 
• • •  I .  

Gas Threads. 

To the Editor of the Scientific A merican : 
I notice au answer in your " Notes and Queries " col

umn to C. H .  F. about gas threads, and as these threads 
seem to be a puzzle to all apprentices, a sealed book to 
most amateurs, and often a bother to the full-blown 
engi neer, I give you here a table of the English threads, 
along with the diameter. The English threads, be it 
understood, have very little taper, j ust sufficient to 
bite when a coupling or a flange is screwed home, and 
are cut to an angle of 55°. The table is as follows : 

DIAMETER OF GAS TAPS-H WHITWORTH." 
Dia. 

0'3825 
0'518 
0'656� 

0'8257 
0'9022 
1"()41 
1 ;189 
1 '309 
1"419 
1"65 
1'745 
1'8825 
2'021 
2'047 
2'245 
2'347 
2'5875 
3'0013 
3"247 
3'485 
3'6985 
3'912 
4'1255 
4'339 

New York, June 27, 1888. 

Dia. at bottom No. of thr�ads 
of thread. per in. 

0'3367 28 
0'4506 19 
0'5889 19 
0'7342 H 
0'8107 14 
0'9495 14 
1'0975 14 
1 '1925 11 
1'3755 11 
1 '5335 11 
1'6285 11 
1'766 11 
1 '9045 1 1  
1 '9305 1 1  
2'1285 11 
2'2305· 11 
2'471 11 
2'8848 11 
3'1305 11 
3'3685 11 
8'582 11 
3'7955 11 
4'009 11 
4'222/; 11 

ERNEST W. NAYLOR. 
.. , . . .  

Scarlet Fever. 

To the Editor of the Scientific American : 
I notice in your issue of July 7 an article on .. Con

tagious Diseases," in which the writer states that scarlet 
f � ver H is produced by a specific poison, which emanates 
from the person of the patient, and can be caused by 
no other means. "  

D u ring a period of 54 years in Baltimore, 1830 to 1883, 
inclusive, scarlet fever caused 12, 197 deaths, equa.l to a 
y early average of 226, 334 having bccurred during the 
latter year ; and during that year our city council 
passed an ordinance regulating plumbing, which took 
effect Jan uary 1, 1884, thll result of which, in the re
duction of the mortality from scarlet fever, has been 
remarkable. D uring 1884, 104 : 1885, 68 ; 1 886, 32 ; 1887, 
36--a total for four years of 240, equal to a yearly aver
age of only 60 deaths. Was not t.he great mortality 
from scarlet fever during the 54 years prior to our 
plumbing ordinance caused in  It very great measure by 
defective plumbing ? We think so. 

Di phtheria for seven years pri or to our ordinance, 
1877 to 1883 inclusive, caused 3,289 deaths, eq ual to a 
yearly average of 469. Si nce the ord inance has been in 
force the yearly average ha s been 234, or a total of 934 
deaths for four years. We are strong advocates of 
sanitary plumbing. 

A. R. CARTER, Health Department. 
City Hall Baltimore July 9, 188S. 

Jtitufifi t )mtritllU. 
'rhe Number o C  DIeD ED�aKed i n  the American 

Iron Trade. 

We may state that at the outstart we have no figures 
later than those of the census of 1880, although they 
may be used as the basis of some estimate, as follows. 
The census figures were : 

Pig iron . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Iron rolling mill., including nail . . .  . 
Bessemer and open hearth steel 

work .. . . . . . . . . . . . . . . . . . . . . . .  . . 
Crucible .teel work. . . . .  . . . .  ; . . . . . . 
Forges and bloomeries. . .  . .  . . . . . . . .  

Total . . . . . . . . . . . . . . . . . . . . . . .  . 

Product 1880. 
Net tons. 

3.781,021 
2,353,248 

983.039 
75,275 
72,557 

7.265,140 

Men employeil. 

41,875 
80,133 

10,R35 
5.196 
2,939 

140,978 

For the year 1887 the following estimate may be made 
covering the same ground : 

Pig lron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Iron rolling mills. . . . . . . . . . . . . . . . . 
Bessemer and open hearth steel 

works . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Crucible steel . . . . . . . . . . . . . . . . . . .  . . 
Forges and bloomeries . . . . . . . . . . . . .  . 

Total . . . . . . . . . . . .. . . . . . . .  . .  

Product 1887. IEstimate No. of 
Net tous. hands same pro· 

portion. 

1----·-- ------
7,187,206 
2,588,500 

8,4B3,491 
84.421 
4.'l,306 

13,336,924 

80,126 
89,000 

37,840 
5,820 
1,750 

214.536 

From this probably at least 10 per cent must be de
ducted to allow for the fact that a greater ou.tput i s  
being made with less labor in all departments of the 
iron trade, and notably in blast furnace work. This 
would leave it roughly 193,000 hands in the iron and 
steel works themselves. 

The quantity of iron ore used in 1880 was as follows : 
Tons. 

Blast fnrnaces.  . . . . . .  . . . . . . . .  . . .  . . .  . . . . .  . . .  . . .  . .  . . . .  7,256,684 
Rolling mills . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  .. . . . . . .  363,959 

Bessemer and open hearth . . . . . . . . . . . .  ' . . . . . . .  . .  . .  7,327 
Crucible . . . .  . . . . . . . . . . . . . . .  . . . . . . . . .  . . . .  . . . . . . . . .  . . . .  2,128 

Forges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  79,610 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,709,708 

The number of hands employed in mining 7,064,829 
tons of iron ore in the census year was 31, 668. The 
output for 1887 is estimated at 11 , 300,000 tOllS, which 
would indicate a force of 50, 600 hands. 

In 1880 the consum ption of anthracite coal by fur
naces and rolling mills was 3,22�,498 tons. In 1887 it 
must have been at least 4,000.000 tons. In 1880, 70, 748 
hands produced 28, 621, 371 tons of anthracite, which 
would indicate 10,000 men for the iron works fuel in 
1887. In 1880 the furnaces and rolling mills consumed 
5, 659,055 tons of bituminous coal . Taking into aCllount 
the fact that the steel works used relatively l ittle coal , 
and that natural gas is widely employed, the fuel con
sumption of 1887 may be roughly estimated at 5,000,000 
tons. In 1880, 41,850,054 tons of bituminous coal gave 
employment to 100, 116 men . .  We would have 12,500 
men for the above q uantity. Allowing for the intro
duction of coal cutting machinery, etc. ,  it may be put 
down at 10,000 men. 

In 1880, 3, 142 men were em ployed in producing 
5,359,489 tOilS of coke, of which 2 ,277,555 tons were con
sumed in iron works. In 1887 the consumption was 
probably not short of 6,000,000 tons, which would call 
for 3,500 men engaged in the labor of converting coal 
into coke. The number of men employed in mining 
the coal for the coke may be roughly estimated as fol
lows : Taking 63 per cent as the yield of coal when 
making coke. 9, 500,000 tons of coal would be required, 
which would call for about 20,000 men. Then there 
are at least 2,000 men employed in quarrying limestone 
and over 1 ,000 in makin g charcoa l. We thus make the 
following total as a rough estimate : 

Hand •• 

Furnaces and rolling mills . . . .  . . . . .. . .  . . . . .  . • .  . . . . . . .  193,000 

Iron ore mining . . . .  . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . 50,600 
Anthracite coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,000 
BituminouB coal . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  10.000 
Coking coal . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,500 
Mining coal for coke. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,000 
Quarrying limestone . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  2.000 
Malting charcoal . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 

Total. . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . . . . . 290,100 

It is safe to say that ill raising the raw material from 
the ground and man ufacturing i nto merchantable pro
ducts the iron trade gives employment to about 290,000 
men. This does not i ncl ude any of the force employed 
in water or rail transportation. It does not embrace 
the wire mills, pipe works, foundries, boiler shops, 
bridge and structural iron shops, etc . -Iron Age. 

How to Use the Tel epb o n e  o n  SnblDaTlne Cables. 

At a recent meeting of the Paris Academie des Scien
ces, a note of M. Ader on the use of the telephone as a 
receivin/l instrument for �ubmarine cables was read. 
If a telephone is placed at the extremity of such a cable 
while signals are being transmitted, these signals cause 
absol utely no sound in the telephone, because, thongh 
the diaphragm is put i n  m otion by each signal, the vi
brations are too slow to be perceived by the ear, which 
only recognizes a sound when the vibrations exceed 
about twenty per second. If however the telephone 
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is connected to the cable through a vibrator, the num
ber of vibrations may be increased to any extent and the 
signals through the line be easily distinguished. With 
the dot and dash system there is no difficulty in read
ing by the telephone. the differing durations of the 
sound being easny percei ved ; but for the rapid work
ing of cables it is found ad visable to work with alter
nating cu rrents, and in this case some method of dis
tinguishing in the telephone between positive an d 
negative currents must be adopted . This is d one by 
making use of two in struments, one applied to the left 
and the other to the right ear, the natural tones of the 
two telephones being different. Both these instruments 
are connected to the vi br!l.tor, and through it to the 
cable. Each separate telephone circuit is, however, 
traversed by another current from a local battery, 
which passes through one circuit in a positive direction 
and through the other in a negative, the vi bration being 
included in  both circuits. The strength of this current 
is adj usted to be equal to that from the cable, and hence 
when, say, positive currents are being sent, the local 
current in one telephone is annulled, while in the other 
it is increased, and that telephon e  alone sounds, and 
when negative currents are sen t the reverse takes place, 
the other telephone sounding, and in this way the 
signals can easily be disti n guished. 

" . , e  
Char i n  S Ul!;ar Refining. 

At a recent meeting of the Society of Chemical In
dustry, London, a paper by Messrs. B,  and J. New
lands was read upon " The Mode of Using Char in 
Sugar Refining. "  The paper set forth that the char
coal used in experimenting wa.R not new, but had been 
used for some time in sugar refining. New charcoal 
would not get rid of the color in the sugar solution. 
Dried bloGd and horns give a charcoal of great decolor· 
izing power for oils and fat<;;, but not suitable for sugar 
refining. For the latter, a charcoal is required which 
is both hard and porous, and one wh ich adheres 
strongly to the tongue ; when the charcoal is not 
sufficientl y hard , it causes inconvenience by the pro
duction of dust. The following table shows the 
amoun t of dust produced after each sample of char
coal had been revolved 672,000 times, and then sifted : 

Size of 
sieve. 

English charcoal (No. 1) . . . . . . . . . . . . . . 10 to 20 

" ., . '  • . . . . . . . . . . . . . . .  20 to 30 
.. . .  . . . . . . . . . . . . . .  40 to 50 

(No. 2) . . . . . . . . . . . . . . . 20 to 30 
., . • . • . . • • . . • . • • . .  30 to 40 
.. . . . . . . . . . . . . . . .  40 to 50 

Russian charcoal . . . . . .. . .  . .  . .  . .  . .  . .  . .  . . .  8 to 10 

Dust 
produced 
per cent. 

2'560 

2 560 
3'220 
1"414 
3'694 
8'720 
3'878 

Most refiners like a . .  small grist " char, since it is most 
efficacious in decolorizing sugar, and the fol lowing 
table gives the results of experiments on that point. 
The amount of reduction of color in each case was de 
termined by means of a photometer : 

Size of 
sieve. 

Proportion 
of color 

remaining. 
Char 10 to 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

• •  2O to 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
.. 30 to 40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'5 

Original color, 23'0� 

The higher the temperature with i n  certain limits, the 
better are the decolorizing results : 

Temperature, 
Pr�l'g�f��n 

Fahr. remaining. 
100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 
125 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58 
150 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46 
1'l5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 
200 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  32 

Original color, 420. 
Time is a matter of importan ce, and six hours gives 

the best results in the case of cane sugar. Beet sugar 
is better with longer contact. The authors had ob 
tained the following results in time experiments with 
three descriptions of sugar : 

Jamaica. Natal. 88 Nat. beet 
Original color . . . . . . . .  . .  660 . . . . . . . . . . .  420 . . . . . . . . . . . .  23 

Proportion of Color Left. 
Hour� . Jamaica. Natal . 88 Nat. beet. 

2 . . . . . . . . . . . . . . . . . . 102 . . . . . . . . . . . . . . . . . .  00 . . . . . . . . . . . . . . . 6 
4 . . . . . . . . . . . . . . . . . 92 . . . . . . . . . . . . . . . . . .  37 . . . . . . . . . . . . . . . . .  5111 
6 . . . . . . . . . . . . . . . . . . 00 . . . . . . . . . . . . . . . . . 28 . . . . . . . . . . . . . . . . . 5 
8 . . . . . . . . . . . . . . . . . .  64 . . . . . . . . . . . . . . . . . . 29 . . . . . . . . . . . . . . . . . 4J1i 

10 . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . .  30 . . . . . . . . . . . . . . .  -

The coloring matter which char abstracts from sugar 
can be dissolved out of the char again by alkal ine sol u 
tiona; �onsequently, the char does not a.ct by destroying 
the coloring matter by peroxide of hydrogen or any 
other oxidizing agent. 

The absorption of air by freshly burnt bone charcoa 
goes on for a considerable time ; for if some freshly  
burnt charcoal be put in a bottle, and turned out of  i t.  
a few days afterward, a thermometer then put in  the 
mass will rise 20° or 30° F. , showing that absorption is  
going on. In sugar refineries the char after u se is 
washed with once or twice its weight of water, and 
then recalcin ed in closed cylinders. At first steam is  
driven off from it ,  and this  steam is  uti l i zed for the 
drying of wet charcoal . " Buchanan's Im proved " kiln 
is one of the best forms of pipe kilns for revivifyi ng 
charcoal. 
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TEMlliUNCK'S CHELYDRA. 

Among the turtles that inhabit ponds or rivers, and 
t1bat Dumeril and Bibron have arranged in a particular 
family uuder the name of Elodites, although their 
organization differs little from that of land turtles, one 
of the most interesting is undoubtedly Temminck's 
chelydra (Chelydra Temminckii), for which Agassiz es
tablished the genus G-ypochelys. 

The species, of which the menagerie of the Paris 
museum has two fine specimens, makes itself at once 
remarked by its huge head, which is very wide at the 
temples, but decreases rapidly in front and terminates 
in a pointed snout at whose extremity are situated 
the nostrils. The eyes are large and brilliant and are 
surrounded with a row of small,  hard protuberances 
that project over the i ris. The jaws are armed with a 
horny facing, sharp upon its 
free edge and particularly 
strong. The upper overlaps 
the under, and the two, in 
moving, constitute a formid
able pair of shears. The 
upper jaw ends in front in a 
strong median vertical hook, 
followed by a rounded groove, 
an arrangement that recalls 
the beak of a vulture. A 
similar hook i s  observed on 
the lower jaw, but it is 
covered by the preceding and 
nestles in a small cavity in 
the upper jaw. Under the 
chin there is a pair of wattles. 

The neck is stout, and is 
covered with a wrin kled, 
rugose skin, which is dotted 
with warty projections that 
often terminate in horny 
spines. This skin does not 
a d  h e r  e to the subjacent 
tissues, and is so loose that it 
forms a sort of sheath into 
which the neck can withdraw 
by bending behind under the 
vertebral column in order to 
take a position under the 
carapax. Under such circum
stances, the head seems to be 
directly supported by the 
body, and this is the state 
that is represented in the en
graving, and that in which 
the animal habitually re
mains, ' although the head 
itself at times almost entirely 
disappears. But, let prey or 
enemy present i tself within 
reach, and the neck suddenly 
straightens under the action 
of peculiar p r o  t r a c t  i v e 
muscles, and the head is 
thrust out in front on the ob
ject attacked, which is at once 
seized between the animal's 
powerful jaws. 

The carapax is wide, oblong, 
and quite depressed, and is 
traversed by three longitud
inal ridges. Its front edge is 
excavated above the neck, 
while the posterior is denticu
lated. The plastron is narrow 
and cruciform, and is immov
able. The fore legs are strong, 
and the toes, which are con
nected by a flexible mem
brane, terminate in strong 
claws, that are five in number 
on the fore feet. but four only 
on the hind. The tail, which 
is long and thick, especially 
at the base, i s  covered with a 
warty skin and three rows of 
oval plates, one on each side, 
and one on the median dorsal line. The plates of this 
latter row stand out �o as to resemble a discontinuous 
dorsal crest. 

The carapax, neck, and top of the head are of a 
some what dark brown, but the plastron and a large 
portfon of the jaws is of a pale yellow. 

The animal seems to l ive to a very advanced age. Of 
the two specimens owned by the museum, one has been 
in captivity for eleven years, and the other for nine, 
and their size, which is very large, has not perceptibly 
incl'eased during that time. The carapax of one of 
them is 24 inches in length by 20 in width at the broad
est part, and, when the neck is entirely hidden benooth 
the carapax, the distance from the snout to the end of 
the tail is four feet. 

The chelydras are peculiar to North America. The 
species under consideration is met with chiefly in the 
MisKissippi and its affiuents, as well as in some of the 
other rivers that empty their waters into the Gulf of 
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Mexico. The museum specimens both came from the 
Mississippi. They usually keep themselves entirely 
submerged and immovable at the bottom of the tank 
in which they are placed, with their snouts directed ob
liq uely upward. From time to time they slowly lift 
their heads and stick their noses out of the water to get 
a fresh supply of air, and then disappear again. They 
are frequently observed to expel from their nostrils a 
stream of water, which is made manifest on the surface 
by the uplifting and dist.urbance of the liquid. But 
whence comes this water, from the stomach or the 
lungs, and what is its role ? These are q uestions that 
are yet to be solved. 

The diet of the chelydras is essentially flesh. In a 
state of l iberty they live chiefly upon fish. but they do 
not disdain aquatic birds, which they seh;e with their 
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in the water, a parasitic vegetation develops upon its 
carapax, and covers it in such a way that it is difficult 
to distingnish it from surrounding objects. This is the 
case with the museum specimens, which disappear 
under a thick stratum of confervre. 

Despite its savage nature, Temminck's chelydra lives 
on good terms with another species of the same genus, 
the Chelydra serpentina (the common snapping turtle), 
which does not attain so large a size, but the disposi
tiou of which is more ferocious and the character more 
treacherous, as its specific name indicates. In a state 
of liberty, it falls upon everything it meets, and does 
not fear to attack and profoundly wound· those who 
chance to bathe in the watercourses that it inhabits. 

The chelydras are capable of swimming in water with 
agility, but upon land their movements are s low and 

uncertain. So they scarcely 
adventure upon it except for 
the purpose of laying their 
eggs. The eggs of the snapping 
turtle, which are laid to the 
number of twenty or thirty, 
and are relatively small, are, 
it appears, much sought for ; 
but the flesh of these animals 
exhales a strong odor of musk 
and is not edible.-La Nature. 

• • •  
The WeYlllersch Bat tery. 

The Weymersch e 1 e c t r i  c 
battery is of the Bunsen type, 
the difference between the 
two lying in the depolarizing 
fluid. In the Bunsen cell this 
is nitric acid, but it has n ot 
yet been announced what it 
is that Mr. Weymersch uses. 
Whatever it is, it effects, says 
Engineering, a most remark
able improvement in the con
stancy and output of the bat
tery, and raises it to the front 
rank among this class of elec
tric generators. According to 
t.ests made by Messrs. Alabas
ter. Gatehouse & Co" on five 
cells, each measuring 8),4 in.  
by 8,J4 in.  by 12 in. ,  and con
taining an inner porous cell 
measuring 7M in. by 1% in . 
by 12 in. , having within it, in 
addition to the carbon elec
trode, 3% pints of depolariz
ing fluid, the electromotive 
force on open circuit was 
about 9 '26 volts for the whole 
series, and 5 ·70 volts on a 
closed circuit in which the 
current was adjusted by re
sistances to 10·1 amperes. At 
the expiration of 31% hours' 
continuous working the elec
tromotive f o r  c e had only 
fallen to 8 '95 volts on open cir
cuit and 5 '65 volts on closed 
circuit, th e current being 10 
amperes. During th e whole 
run the free potential did 
not vary more than about 
three per cent. The working 
electromotive force was prac
tically the same at the end of 
the test as at the beginning, 
and the current only varied 
between 10 and 10 '6  amperes. 
The actual consllmption of 
zinc was only 10 per cent in 
excess of the t h e  0 r e t  i c a I 
amount. The internal resist
ance of the battery varied 
between 0 '057 ohm and 0 '070 
ohm per cell. 

I • •  
THE directors o f  the Pana

powerful jaws and drag under water and drown, and I ma Canal Compa�y fixed June 26 for the issue of the 
afterward feed upon. In captivity they content them- I lottery loan. There are to be 2, 000,000 bonds at 360 

selves with meat or fresh fish, and rats or kittens prev- francs, bearing 15 francs interest, and repayable within 
iously killed. Their regimen dou btless has an influence ninety-nine years at 400 francs. There will be six draw

upon their character, which is savage and fi ery to such ings a year till 1913, and afterward four. Three of 
a point that, according to reliahle authors, they become these drawings will each have a prize of 500,000 francs, 
furious when irritated. What is certain is that the first the other three each a prize of 250,000 francs, besides 
feeling provoked by the chelydra when it is examined smaller prizes, the aggregate of the annual prizes 
at the bottom of its tank, the snout raised and the eyes being 3, 390,000 francs. 'I'he prizes and redemption 
fixed, is one of distrust ; and this feeling increases in will be guaranteed by a deposit of French rentes. 
intensity when it is  reflected that its huge head, w hich _ , • , .. 
Reems to be soldered to the body, can, by a rapid THE new mill of the Holyoke Envelope Company is 
motion, be thrown forward the entire length of the nearly completed. The boilers have a capacity of 200 
neck. The anatomical arrangement that allows it to horse power. There are 6i envelope machines, with a 
pull its neck back under the carapax and afterward to producing capacity of about 3,000,000 envelopes a day, 
extend it like a spring is, for it, the equivalent of a trap where the greatest amount of work turned out in one 
that it can use at will, and that it keeps constantly set day was 1, 860, 000 envelopes.  The building has 900 water 
for its victims. One other circumstance renders it more sprinklers and 18 stands of pipe, together with a huge 
dangerous still ; as it usually keeps entirely motionless water tank holding 6,000 gallons. 
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IMPROVEMENTS IN THE CABLE RAILWAY OF THE 

NEW YORK AND BROOKLYN BRIDGE. 

(Continued ft'om ji1'st page. ) 
ing one or the other of the engines into gear with the 
cable drums, as required. The entire traffic of the rail
way has been carried 
on by means of 3-car 
trains, p r o p e l l e d  by 
these engines through 
the m e d i u  m 0 f the 
cable. 

Jcitutifi c �tutrjtau. 
tained by a substantial brick building adjoining the 
north side of the approach, and abutting against the 
boiler house. In this building are placed three mag
nificent engines, built by William Wright, of New
burg, New York. They are of the girder type, of 

39 
pelling the trains at night and mornin g, has a cylinder 
30 inches in diameter, with a stroke of 48 inches ; the 
next in size (400 h. p. ) has a cylinder of 26 inches in 
diameter, with a stroke of 48 inches ; the smallest one 
(275 h. p.) has a cylinder of 22 inches in diameter, 

with a s t I' 0 k e of 36 
inches. The fly wheel 
of the largest engine is 
20 ft. in diameter, and 
weighs 50,000 lb. ; the 
fly wheel of the next is 
20 ft. in diameter, and 
weighs 40,000 lb. ; and 
the fly wheel 0 f t h e  
smallest engine is 15  ft. 
in diameter, and weighs 
16,000 lb. The smallest 
e n g  i n e i s  connected 
with the driving shaft 
by meanR of gearing and 
clutches ; the larger en
gines are connected di
rect b y m e a n s 0 f 
clutches. 

Since the completion 
of the b r i d  g e ,  t h e  
growth of the traffic has 
been so regular and so 
rapid as to render ap
parent the necessity of 
increasing the carrying 
facilities. In April ,  1884, 
752,220 passengers were 
carried over the bridge. 
In April, 1888, 2, 593, 104 
passengers were carried. 
If the traffic were even
ly distributed through 
the day, the 3·car trains 
could readily carry the 
passengers f o r  s 0 m e 
time to come ; but, as is 
wel l known, the traffic 
varies greatly with dif
ferent hOllrs of the day. 
For exam pIe : in t h e  
h 0 u r beginning at 8 
o'clock in the morning, 
from 10,000 to 12,000 
people are carried from 
Brooklyn to New York, 
while less than 1 ,000 are 
carried from New York 
to Brooklyn. In the 
h 0 u I' beginning at 5 
o'clock in the afternoon, 
from 9,000 to 10,000 peo
ple are carried f r o  m 
New York to Brooklyn. 
while only about 1 ,500 
are carried at the same 

Fig. 3.-LONGITUDINAL SECTION OF 
FRICTION CLUTCH. 

Fig. 4.- DlAGRAl{ SHOWING RELATION OF CLUTCH 
RINGS AND HUBS. 

The driving shaft is 
made in sections, and 
arranged to be connect
ed by jaw clutches and 
friction clutches, so that 
either of the engines 

hour from Brooklyn to 
New York. In the mid-
die of the day the aver- Fig. S.-CROSS SECTION 
age in either direction THROUGH VISE GRIP. 
is about 2, 000 per hour, 
and at midnil!ht scarcely more than one-tenth of that 
number. 

This enormous traffic exceeds the original expecta
tions, and the great and abrupt fluctuations of power 
required to propel 
the trai ns at these 
busy hours have se
verely tested the en
gines. One day's re
cord showed that the 
power ranged from 
303 h.  p. , as a maxi
mum, to 12 '9 h.  p. 
negative, as a mini- I 
mum. We are in
formed o f  0 n e in
stance in which there 
was an increase of 
1 90 h.  p. within 15 
minutes, and another 
in  which the power 
was increased by 239 
h.  p. within 30 min
utes. 

To p r o v i d e  eco
nomically f o r  t h e  
present traffic, to an
ticipate f u t u r e in
crease, as well as to 
provide for various 
improvements which 
have been developed 
by conditions pecu
liar to this particu
lar railway, and to 
guard against a n y  
suspension of traffic 
by any possible acci
dent to a part of the 
machinery, a n e w  
driving p I a  n t has 
been constructed and 
put in operation. 

Fig. 6.-INVERTED PLAN VIEW-DETAILS OF GRIP. 

graceful design and elegant finish. These engines are 
placed parallel with each other, and arranged to be 
coupled independently wi th the cable drums. They 
are of three sizes ; the largest one (625 h. p.), for pro-

Fig. 7.-SECTION THROUGH 
SHEAVES. 

may be brought into 
connection with either 
pair of c a b  1 e drums. 
Each engine is provided 
with a friCltion clutch 
by which it may be 
thrown i n t 0 en gage· 
ment with the driving 
shaft while the cable 
and driving machinery 
is in motion, so that 
the engines m a y  b e 
shifted without los!! of 
time. 

One of these ponder
ous clutches is shown 
in Fig. 2. In the fore
groun d  of the picture 
may be seen the usual 
column a n d  throttle 
valve wheel for starting 
and stopping the en
gine ; also another wheel 

arranged upon a hollow shaft inclosing the throttle 
valve spindle, and connected with the clutch-operatin g  
mechanism. T h e  operation o f  shifting t h e  engines 
consists in starting the engine by means of the throttle 

valve in the usual 
way, and when the 
engine a t t a i n s  its 
normal speed, throw
ing in t.he clutch by 
means of the clutch
operating w h e e l ,  
t h e  n disconnecting 
the clutch of the en
gine to be taken off. 

The old machinery 
is located in one of 
the archoes of the ap
proach adjoining the 
Brooklyn s t a  t i o  n .  
The engines of the 
new plant are con- Fig. 2.-NEW CABLE DRIVING PLANT, NEW YORK AND BROOKLYN BRIDGE-THE FRICTION CLUTCH. 

The details of the 
friction clutch a r e  
shown in Figs. 3 and 
4, Fig. 3 being a lon
gitudinal section of 
a clutch and Fig. 4 a 
diagram showing the 
relation of the clutch 
rings. To the engine 
shaft, A, is attached 
a sleeve, B, provided 
with a hub, C, which 
supports the friction 
rings, b c, the hub 
being provided with 
a flange, a, forming 
an abutm ent for the 
friction rings_ In the 
hub, C, are inserted 
e i g h t feathers, D. 
'£he rings, b c, are of 
two diameters, the 
rings, b, of smaller di
ameter being slotted 
to receive the feath
ers, D. The rings, c, 
which are of larger 
diameter, are slotted 
in their peripheries 
to r e c e i v e eight 
featliiers, H, inserted 
in the rim, G, of the 
hub, F, secured on 
the shaft, E. By ihis 
arrangement, it will 
be noticed that all of 
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the rings, b, must turn with the hub, F, and all of the 
rings, c, must turn with the hub, C. 

UpOll the sleeve, B, is placed a clamping collar, I ,  
w h ich i s  capable of being forced into contact with the 
series of  rings, b c, clamping them tightly against the 
flange, a. 

On the sleeve, B, is placed a sleeve, L, which abuts 
against an adj ust ing ring, d, screwed on the end of the 
sleeve, B. The sleeve, L, forms an abutment for tog· 
gles, K, t h re 3  in  num ber, which serve to force the clallJP
ing col lar, I, into contact with the rings, b c. On the 
sleeve, L, i s  placed a grooved ring, M, arranged to work 
the toggles, K, and in the grOO\'e of the ring, M, is 
placed a strap, which is connected through a system of 
levers w i th the clam ping wheel before referred to. A 
is the driven shaft, E the driver. When the toggles, K, 
are loosened, the shaft, E, turns independently of the 
shaft, A ; but when the toggles are straightened, bring
ing the friction rings, b c, into forcible contact with 
each other, the shaft, E, will carry the shaft, A. 

The capacity of the cl utch is increased by i ncreasing 
the n u mber of the rings, b c. The cl utch for the Jq.rge 
625 horse power engine has 27 ri ngs, the cl utch for the 
4CO h orse power engine  has 19 rings, and the clutch for 
the 275 horse power engi ne has 13 rings. 

To guard against evCl'y possible em ergency, all the 
i l llPortant parts of the machi nery have been made in 
duplicate. There are t wo sets of driving drums, two 
cables, one in motion and the other in reserve. The 
cable running out from the engine house 
passet' over the deflection sheaves around 
sheaves carried by the tension car, thence 
outward, and the incom ing or haul i n g  end 
of the cable passes around a set of deflection 
sheaves, thence downward underneat.h the 
upper tioor of  the Brooklyn station to a 
la rge sh eave revoh' i n g  i n  a hori zontal plane, 
and shown in Fig. 5, thence back to the pro
pel l i n g  drums. The  second cable, which i s  
h eld i n  reserve, passes around a n  extra set of 
prope l l i n g  d r u lll s, and is  supported near the 
sh eaves, in rea d i n ess to be transferred to 
them in case of n ecessity. The transfer of 
cables req u i res about one h our, and while  it  
is being d o n e  t h e  trains are carried over the 
bridge by l ocomotives. 

The grip now used is sh own in Figs. 6 
to 8 inclush'e ; Fig. 6 be ing an inverted 
plan v iew, Fill'. 7 a section through the 
sheaves, and Fig. 8 a central cross sec
tion. 
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full hold after the sheaves cease to revolve and the (chiefly amphipoda, schizopoda, and cumacea), while 
car is moving -at cable speed. the dark net again contained practically nothing. These 

To the frame holding the grip is applied an inverted two experiments showed pretty conclusively the effect 
rail ,  which comes into contact with flat-faced pulleys of the brilliant light in attracting the free swimming 
on the tilting frames of the sheaves which support the animals, the difference between the contents of the two 
cable. This inverted rail causes the movable sheaves nets being on both occasions most marked. Conse
to hold the cable at the proper height to be received I quently, on the second night, in Port Eri n Bay, both 
by the grip. The packing of the srips and sheaves nets were illuminated, and while the one was let down 
forming the contact su rface for the cable is  made of close to the bottom, at a depth of five fathoms, the other 
alternating pieces of leathllr and India rubber. The was kept at the surface of the sea on thp opposite side 
packing is cut by machinery and the pieces are put of the ship. This experi ment was tried three times, 
together under pressure. Th e composite nature of with the same result each time ; both the nets were 
the packing allows the leather to s well when moist and fou nd to contain abu ndance of animals, but the hottom 
to shrink when dry, the elasticity of the rubber keep- and surface gatherings differed greatly in appearance 
ing the packing in proper shape. and in constitution. The  net from the bottom con-

Besid es the hand brakeH with which each car is pro- tained mainly large amphipoda and some cumacea, 
vided, there are vacuum brakes operated by connection while the gathering- from the surface was character
with reservoirs carried by the cars and exhausted of air ized by the

)
}.bundan ce of copepoda. 

by pumps operated by the eccentrics on the car axles. -.... -,� ...... , ...... ------
The hrakes have proved very efficient, the vacuum / /  B rieC History oC Tlmepieceoo_ 

being readily maintained by the pumps. -:;;t((.a recent lIIeeting of the Balloon Society of Great 
In the reconstruction of the propelling plant of the Britain, an address was given by Mr. James Kendal on 

bridge great credit is due to Mr. C_ C. Martin, chief en- .. The British Watch Industry. l '  The lecturer stated 
gineer and superintendent, and to Mr. G. Leverich, that the sun dial of Ahaz is the first record of a time
assistant enginper, who have given to every detail of kfleper. that the obelisks of the Egyptians were intend
the new plant the utmost care and attention. Nothing I ed as gnomons, and that the next record of a sun dial 
has been omitted which would increase the efficiency I was the hemicycle of the Chaldean astronomer Berosus, 
of the m achinery. On the other hand, nothing h as been ' 450 B. C. The clepsydra, or water clock, was the next 
introd uced t hat i s  without a practical bearing. The contrivance for measuring time, used by the Cbaldeans ; 

but to whomsoever the early discovery of 
timekeepers may be due, he said that clocks 
were set up in churches as early as 1174-. and 
in the reign _ of Henry VI. a pension was 
granted to the Dean of St. Stephen's for 
taking charge of a clock in Palace Yard, 
Westm inster. In 1326 Richard Wal l ingford, 
abbot of St. Al ban '8, placed a clock in his  
monastery which showed the hours, the 
motion of the sun, the changes of the moon, 
the ebb and flow of the t ide, etc. ,  and the 
account of this clock is still preserved in the 
Bodleian Library at Oxford. In 1340 Pf'ter 
Rightfoot, a monk of Glastonbury Abbey, 
made a clock wh ich, at the Reformation, 
was rellloved to Wells Cathedral, and the 
original is now to be seen at the South Ken 
sington Museum.  The clock for the Strass
burg Cathedral was begun in 1352, and finally 
completed in 1574 by Conradus Daspodius. 

In the grip there are four she�ves placed 
in pai rs, so that the cable is gripped between 
each pair. Each sh eave h as a heavy grooved 
rim with a cyl indrical inner su rface against 
which the brake presses. The rim is in 

Fig. 5.-DEFLECTION SHEAVES AND AUXILIARY CABLE SUPPORT. 

The use of the pendulum for securing ac
curacy of time was first adopted by Vincent 
Galileo, in 1648, and th e anchor escapement, 
for regulating it, by D r. Hook , 1666 ; and he 
stated that little progress was made since 
that time until Mr_ Dennison, now Lord 

two parts bolted together, an d holds in a dovetail 
groove a packing of leather and India rubber belt
ing in alternati ng pieces placed. radially. The packing 
projects well out of the rim,  and is grooved to receive 
the cable. 

There are four brakes, one for each sheave. They 
are made of hard wood, with a curved outer face fitted 
to the inside of the rim of the sheave. 

The main frame of the grip is in two parts, each 
hinged i naa common l ine parallel to the cable, close 
under the car floor, one part hanging on each side of 
the cable. The sh eaves are each carried by a small 
frame h inged to the main frame, on a line paral l el to 
th e  shaft of the sheave. This small  frame has a lim
ited movement opposed by a coiled spring which tends 
to force the sheave away from its brake. Each of the 
four brakes is held by a p rojecting end of the main 
frame. The upper part of the main frame, from which 
the operating levers project, is fixed in position by 
adj ustablll stay rods. The movable part is  connected 
to the operating levers by a coarse-threaded screw 
w hich is turned by a ratch et wheel and pawl. 

As the gri p is used the packing in the grooves of the 
sheaves i s  slowly compressed and worn, thereby permit
ting the sh eaves to come more nearl y together as the  grip 
is closed, and the sh ort arms of the  operating levers ap
proach more closely to a straigh t l ine ,  and as this con
tinues, the pressure on the pa.cked surfaces increases 
rapidly. Such acti on is  prevented, when, as the grip 
is closed, a certain position of the levers in approach
ing each other  is passed , by the pawl engaging with 
the tooth of the ratchet wheel,  then,  as the levers are 
separated, the screw is turned slightly, bringing the 
sheave surfaces and levers to their former and n ormal 
relative positions. As the grip is closed and the sheavps 
are brought i nto contact with the cable, they are rp
volved at cable speed, the car being at rest. As power 
i s  applied to the brakes, the sheaves are forced to
gether w i th an increasing pressure, which is trans
m itted from the brakes to the sheaves, developing a 
frictional resistance which tends to prevent the sheaves 
fl'om revolving. This action conti n ues unti l  the resist
ance in the four sheaves exceeds the tractive rpsistance 
of the  car, when th e sheaves cease to revolve and the 
car moves at cahle speed. 

The vise grip (which grasps the cable only as the 
framet! and sheave packiug yield) is intended to take 

entire work has been done from plans and specifications 
furnished by the engineers. The engines were made 
by Mr. Wm. Wright, of Newburg, N. Y. , as al ready 
stated . The cable drums and machinery are from the 
works of the Southwark Foundry and Machine Co. , 
Philadelphia, Pa. , and the clutches, including their 
operating gear, from the works of Poole & Hunt, of 
Baltimore, Md. 

• • • • • 
Electri c Lllth t .. of Fish i n g  Net .. _ 

The Liverpool Marine Biology Committee lately 
made a three days' tour around the coast of Wales. 
The important feature of this cruise, says Nature, was 
the use which was made of the electric light for collect
ing after dark. On the first night. i n  Ramsey Bay, 
after the shore party had left and the ship was an
chored for the night, an electric ligh t of 1 , 000 candle 
power was hoisted a few feet above deck, and th is 
allowed work to be carried on almost as comfortably 
as during the d ay. Captain Young, of the Livllrpool 
Sal vage Association, who was in command of thE' 

Hyama, then kindly arranged for me a flO candle power 
Edison-S wan submarine incandescent lamp in the 
mouth of a tow net. This illuminated net was care
fully let down to a depth of three fathoms, and allowed 
to remain there for half an hour. At the same time 
another tow net without any light'lwas lpt down to the 
same depth over the opposite side of the ship. When 
the nets were being h auled in, as the one with the elec
tric light approached the surface, numerous small aui
mals (crustacea probably) were noticed accompanying 
it, all d  darting about  in the bright light. This tow net, 
when emptied i nto a glass jar of sea water, was found 
to contain an abundant gathE'ring, consisting mainly of  
crustaceans, whi le  the  net  in the  dark on the other side 
of the ship had practically noth ing-. 

The two nets were then put  out agai n . The one h a d  
t h e  electric light in  i t �  former position, but this time 
i t  was let down to the bottom at a depth of six fathoms. 
w hile the other net was placed i n  the dark at the ship's 
stern, and also reached the bottom. The tow nets re
mained stat.ionary, but were kept d i stenrled by the 
tide. The outline of the i l lu minated net could be 
made out indistinctly at a depth of six fathoms. After 
bei ng out for three-quarters of an hour, both nets 
were hauled in, with the same result as before. The 
illumina.ted net contained a.bunda.nce of crutltacea. 

Grimthorpe, designed the clock for the Vic
toria Tower of the Houses of Parliament in 1854. The 
most remarkable episode in  the construction of time
keepers is the lever escapement, invented by Thomas 
Mudge, in 1770, the last epoch in the history of the 
watch. The progress of the last fifty years in watch 
making has consisted rather in the perfection of pro
portions than in the introduction of n e w  principles, 
for even the invention of winding from the pendant 
instead of a watch key is tardy appreciation of an in
vention patented more than half a century ago. 

At the International Inventions Exhibition of 1885, 
Kendal & Dent exhibited a horological novelty of a 
watch with two dials placed back to back, with the 
movement between them. On one dial was marked the 
old divisions  of twelve hours, and on the other the sug
gested hour circle with twenty-four divisions, and this 
invention attracted considerable attention from horolo
gists and mechanicians. Mr. Kendal then referred to 
the im portant uses to which timekeepers are devoted 
by the use of marine chronometers to enable the navi
gator to ascertain his longitude as he travels over the 
sea. I n  1714 the English g"overnlIlPnt offered a reward 
of £10,000 for determining the longitUde to within sixty 
miles, £15,000 within forty miles, and £20,000 wi t h i n  
th i l·ty miles ; and this reward was secured. after thirty 

years of unremit.ting labor, by John Harrison, a carpen
ter, of Faulby, in Yorkshire, who succeeded, in 1764, in 
producing the present marine chronometer. 

Japanese W ater Pipe ... 

The water supply of Tokio, Japan , is by the wooden 
water pipe system, which has been in existence over 
two h undred years, furnishing at present a daily sup
ply of from 25 to 30 million gallons. There are se\'eral 
types of water pipes in use, the principal class being 
built up with plank, square, and secured together by 
frames surrounding them at close intervals. The pipes 
less than 6 in. consist of bored logs, and somewhat 
l arger ones are made by placing a cap on the top of a 
log in which a very large groove has been cut. All 
the connections are made by ch amfered joints, and 
cracks are calked with an i nner fibrous bark. Square 
boxes are used in various places to regulate the uni
formity of the flow of the water, which is rather rapid, 
for the purpose of preventing aquatic growth. The 
water is not delivered to the houses, but into reservoirs 
on the sid�s of the streets, nearly 15,000 in number. 
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SIMPLE EXPERIMENTS IN PHYSICS. 

BY GEO. M. HOPKINS. 
The behavior of gases under certain conditions is of 

peculiar interest to the student of physics, since it in
volves actions which cannot be seen and which require 
purely mental effort for their com prehension. There 
are simple ways of demonstrating that certain actions 
do occur, but the exact mode of their occurrence is left 
to reason or conjecture. 

In some of  the fol lowing experiments molecular ac
tion proceeds with astonishing rapidity. One of the 
best examples of  this rapid action is the absorptiou of 
gases by charcoal .  

To illustrate absorption according to the usual 
method, a piece of recently heated charcoal is floated 
upon mercury and a test tube filled with carbonic acid 
gas or ammonia gas is in verted over it and quickly 
plunged into the mercury. The absorption begins im
mediately and quickly forms a partial vacuum, which 
causes the mercury to rise in  the tuhe. 

When a quantity of mercury is not available, the ex
periment may be performed very satisfactorily in the 
manner illustrated by Fig. 2. A glass tube, closed at 
one end by a cork in which is inserted a short piece of 
smaller tube, i s  plunged open end downward into a 
tumbler partly filled with water. To a flask or bottle is 
fitted a cork in which i s  inserted a smal l glass tube, 
and the two small tubes a,re connected by a short piece 
of flexible rubber tUbing. The flask is filled with car
bonic acid gas, * and corked.  One or two small pieces 

Fig. 1 .-ABSORPTION OF GASES BY CHARCOAL. 

of fine charcoal are h eated strongly in a closed vessel, 
such as a covered crucible, or upon the top of a stove. 
The cork of the flask is removed, and the charcoal is 
dropped in and the cork replaced. If there are no 
leaks, the absorption of the gas by the charcoal will be 
immediately shown by the rise of the water in the 
tube in the tumbler. The coal will absorb 35 times 
its bulk of the gas. In the case of  am'nonia the vol
ume of gas absorbed reaches 90 times the bulk of the 
charcoal. As the gases which are most easily can-

J titnfifie �mtritau. 
A clean, dry porous cel l ,  such as is used in galvanic bat
teries, is closed by a cork in which is inserted a small 
glass tube. A piece of barometer tube six or eight 
inches long is connected by rubber tubing with the 
tube of the porous cell. The end of the barometer 
tube is plunged into water and the porous cell is intro
duced into a vessel * filled with hy drogen or illuminating 

:rig. 3.-THE DIFFUSION OF GASES- ENDOSMOSE. 

gas. The gas enters the porons cell so m uch m ore rap
idly than the air can escape through the pores of the 
cell that a pressure is created which causes the air to 
escape through the tube and bubble up through th e 
water. 

When the porous cell is removed from the glass globe, 
the reverse of what has been described occurs, the gas 
passing outward with much greater rapidity than the  
air can pass i n, thereby prod uci ng a partial vaCUl1 lll , 
which causes the water to rise to a in the glass tube. 
These are exam pIes respectively of endosmose and 
exosmose. In these experi ments i t  is of vital im port
ance to have tight joints, as the slightest leak will in-

4 1  
n o  conceivable way come i n  contact with the two over
head wires, and of course could not receive an electric 
shock. A person in the m otor cab migh t  touch the two 
bare ends of the wires running down from the trolleys, 
and so complete the circuit through his or her \:lody, re
ceiving a part or the whole of the current ; but it is n ot 
alleged that Mrs. Pfeifer was in the motor cab, where 
passengers are not allowed. 

" The trolleys on this road are poorly constructed, in 
consequence of which they sometimes fall from the 
wires. This is annoying to passengers, but is sim ply a 
nuisance, not a source of danger. The fall of the trolley 
breaks the circuit, and the current i s  cut off from the 
motor. No accidental shock can result under such cir
cumstances. It iR said that Mrs. Pfeifer was in a highly 
nervous condition, resultin g  from a recent surgical ope
ration. The trolley fell ,  and she was greatly alarmed. 
On the repetition of the acci dent she fainted , an d was 
carried from the car in  an u nconscious condition. She 
was attended for two hours by one of the employes, 
who gave me the foregoing inform ation. I h ave no 
doubt as to the substantial accuracy of these facts, as 
the conditions made it i mpossible for her to receive an 
electric shock. To the ignorant, electricity possesses 
many terrors, but it is subject to well defined laws, and 
a more general understanding of these laws would re
move many unreasonable prejudices. The current used 
on the Jamaica road has a potential of 500 volts. Such 
a current would produce an un pleasant but by no means 
fatal shock. The precautions are such, h owever, that 
an accidental shock is almost impossible. The lesson 
con veyed by this accident is not that electric motors 
and their actuating currents are dangerous to l ife and 
limb, but that electric railways should be equipped 
with trolleys that would not fall off to the alarm of 
nervous passengers. Such trolleys are in  use on many 
electric rail ways of all systems in this conn try. " - Wf,st
ern Electrician. 

• • • • •  
TIRE FURNACE. 

The following sketch shows a good tire furnace with 
a set of tires in place. The tire chamber i s  circular, 
with a fire and flue entering on one sid e  below the tires 
and the exit on the other s ide, al w be low the ti res. 

The chamber and furnace covered with fire brick slabs. 
The whole furnace and chamber should also be made 
of fire brick. Use coal. as i n  the sketch. If it is desired 
to use wood, leave out the grate and door, and arrange 
the furnace to fire directly under th e tire cham bel'. 
Exten d the exit flue to a short chimney and use natural 
draught. 

SIMPLE APPARATUS FOR ILLUSTRATING NEWTON'S 
SECOND LAW. 

denged to a liquid state are those which are absorbed Fig. 4.-EXOSMOSE. 

In this journal for March 3 there is described an ap
paratus for illustrating Newton's second law. The 
following .dmple arrangement will  project and drop a 
ball at, practically, the same instant, with equal 
facility : 

w i th the greatest facility, it is fair to presume that the 
gases absorbed by the charcoal are in a liquid state . .!Oure failure. The corks sh ould fit tightly, and where 
The well known purifying property of charcoal and they are not to be removed, they should be carefully A piece of hard wood, 12 inch es long, 17':J inches wide, 

and % of an inch thick, has fastened to one side of it 

Fig. 2.-ABSO;RPTION OF CARBONIC ACID GAS BY 
CHARCOAL. 

other porous substances is referred to their absorptive 
power. 

- THE DIFFUSION OF GASES. 
The tendency of gases to mix or diffuse one into 

the other is  very strong. A simple experiment exem
plifying this tend ency is illustrated by Figs. 3 and 4. 

* Carbonic acid gas for this and subsequent experiments may be readily 
prepared by dissolving a small quantity of carbonate of soda (say 1 oz.) 
in water, in a tall glass or earthen vessel, then slowly adding a few drops 
of sulphuric acid.  Tbe gas will quickly fill tbe vessel to overflowing. 
The carbonic acid gas being mucb heavier than air, maybe readily poured 
into the flask. 

sealfld. 
• • • • • 

Electric Street Cars. 
The New York papers a short time ago contained 

stories concerning an electric shock wh ich Mrs. Lizzie 
Pfeifer sustained while riding on the electric road from 
East New York to Jamaica. A gentleman who investi
gated the case made this report : 

" The electrical circuit from the power station con· 
sists of two bare copper wires directly over the tracks, 
supported by cross wires from ordinary telegraph poles 
on the sides of the street. These eopper wires are con
nected directly with the dynamo at the power station, 
and are about fifteen feet above the surface of the 
street. Two flexible insulated wires run from the mo
tor on each car to two wheels or trolleys resting on the 
overhead cond uctors. As the car moves, the trolleys 
are drawn after it, keeping the motor in constant con
nection with the dynalll o. The current COllies from th� 
dynamo through the positive conductor or overhead 
wire, passes from the trolley down through the motor, 
up to the other trolley, and back through the negative 
con ductor to the dynamo. 

" It is evident that to receive a shock one must be i n  

/�" , / '  f)' 

APPARATUS FOR ILLUSTRATING NEWTON'S LAW. 

n ear the end a piece of tin, 3 inches long a n d  17':J inches 
wide. so that one-half of the tin will project edgewise 
from the stick. Through a hole in the center, fasten 

contact, either d irect or through wires, with both oyer-
. . • . the stick loosely, by means of a wood screw, one-h alf 

head conductors at the same time. It IS absoluteh l lll-
h f 1 d f t bl th t· d d d . .  . .  . . i nc rom t Ie e goe 0 a a e- e m own war an 

pOSSIble to receIve a shock unless thIS condItIOn be ful- I . 
t ·  . h th d f th t bl  PI  . . I d ·  proJec mg one mc over e e ge 0 e a e. ace 

filled. The motor IS on the front of the car, mc ose I n  
bl h d f t h  t ·  d th ' th a mar e on t e en 0 e ·In ,  an ano er on e 

a cab, and separated from the rest of the car by a par-
bl . t th ·t d f th t· k Th k t h 

tition. A person sitting in the body of the car could in ta
. II  
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* An ordinary fish globe answers admirably as a gas-containing vessel 
for this and similar experiments. It is readily filled with illuminating 
gas by placing it for a few minutes in an inverted position over a burner 
tbrough which gas I. flowing. 

WI I us ra e e p an. Ie en , , e now struck 
a smart blow with a hammer, the desired il lustration 
will evidently follow. 

J. P. NAYLOR, Indiana University. 
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ENGINEERING INVENTION. 

A locomotive truck has been patented 
by Mr. Alonzo C. Packer, of Pittsburg, Pa. This in· 
vention provides a center plate supported by springs, 
the latter held by hangers movably mounted on the 
main trnck frame, the range of movement of the 
hangers being defined by adjustably mounted stop 
blocks, the construction being adapted to afford the 
freedom of movement necessary in car trucks in passing 
curves. 

• • • 
AGRICULTURAL INVENTIONS. 

A hand planter has been patented by 
Mr, Seth Hackett, of Bronson, Mich. Combiued with 
a handle and ground penetrating and opening points, 
with a spring·pressed pivoted jaw, is a hopper and seed· 
dropping disk, with other novel features, whereby the 
requisite quautity of seed may be deposited in each 
hill. 

A grain or hay stacker has been pa
tented by Mr. Donald McRae, of Umatilla County, 
Oregon (P. O. address. Walla Walla, Washington Ter.) 
It is a portable stacker whose maiu feature is a lever 
pivoted on au upright, and adapted to be swung both 
vertically and laterally for the purpose of transferring 
grain, hay, or straw, etc.,  from a wagon to a stack. 

• • • 
MISCELLANEOUS INVENTIONS. 

A folding paper box has been patent
cd by Mr. David J. Rex, of Pittsburg, Pa. It is formed 
of a single piece of paper of the requisite thickuess, 
the intentiou being to reduce the waste to a minimum 
in the making of a class of boxes which are sold by 
weight, and espeoially designed to hold tacks. 

A horse detacher has been patented 
by Mr. George T. Parker, of Glasgow, Ky. Combined 
with the ferrule having the trace stud is a double-armed 
stud for forcing the trace off the trace stud, there being 
a retracting spring operating between the arms of the 
slide, and a tripper, with other novel features. 

A horse detacher has been patented 
by Mr. William B. Walker, of Nevada, Mo. The bolts 
to secure the traces and breeching straps are normally 
held by springs, which are connected to draw lines 
adapted to be operated by the driver to retract the bolts 
and release the traces and breeching in case horse or 
horses attached to a vehicle should run away. 

A folding hat and coat rack has been 
pateuted by Mr. Gayger D. Tolman, of Shawano, Wis. 
It has a sbelf formed of wire, upon which hats may be 
placed, side frames hinged thereto, with loops to attach 
them to nails or other supports, and hooks pivoted to 
the rear and s ides of thc shelf, the several parts being 
made of wire and adapted to be folded up together. 

A faucet has been patented by Mr. 
Edwin P. J. Freeman, of Roslyn, N. Y. It is a hollow 
metal tap screw-threaded on its outer and inner surfaces, 
to be screwed permanently into a barrel, with a screw
threaded stopper or plug screwed into the inner end of 
the tap, and an outer faucet to.be [screwed in provided 
with a rod or blade for screwing back the plug. 

A lightning escape for wire fences has 
been patented by Mr.l Allin Cockrell, of Lamar, Mo. 
The fencc is constructed with a number of sections, in 
each of which a single strand of wire is extended back 
and forward between posts, and has its terminals 
grounded, so that a stroke of lightning will only affect 
a portion of the fence. 

An auger handle has been patented by 
Mr. Harry Naylor, of Oil City, Pa. It is forme.:! with a 
cylinder having openings, in the line of which project 
a fixed notched cross piece and a rocker clamp adapted 
to move lengthwise of the handle, thereby holding any 
sized bit in a straight position, while the shank does 
not touch the cylinder. 

A candy machine has been patented 
by Mr. George Tschinkel, of Brooklyn, N. Y. It has 
an endless apron with form plates, in connection with 
a funnel having apert'ues in its bottom, a bar sliding in 
ways, with adjustable rods and plungers, and other 
novel features, whereby candy may be rapidly and con· 
veniently formed into any desired shape. 

A wrench has been patented by Mr. 
Richard L. Mabrey, of Doniphan, Mo. The head ends 
of the wrench bars have V·shaped transverse notches 
on their inner faces, to gripe the nut or other object to 
be turned, and to the lower wrench bar is pivoted a 
pawl to overlap and engage the upper arm, and hold 
the bars in any desired adjustment to properly gripe the 
nut or bolt. 

A windmill has been patented by Mr. 
Joseph S. Marshall, of Clear Water, Kansas. This in· 
vention covers a novel construction and combination 
of parts de.igned to afford a windmill which may be 
manufactured at a low cost, and wherein the parts are 
so connected that the bolts will not be apt to become 
loose when the woodwork of the mill is exposed to the 
action of the elements. 

A waterproof composition for floors, 
walls, etc.,  has heen patented by Mr. Charles V. Mitlge, 
of Brooklyn, N. Y. It is mad& of cement, cream of 
tartar, pulverized ivory, quicksilver, pulverized isin
glass, marble dust, and other materials, in specified 
proportions and manner described, and designed to 
make a hard surface capable of receiving a very high 
polish. 

A sawing machine has been patented 
by Mr. George McCormick, of Washington, D. C. It 
has a rectangular frame, carried on rollers at its four 
bottom corners. in which is a sl iding frame to support 
and carty the saw either in horizontal or vertical 
position, the machine to be operated by two or four 
men, and being designed for sawing down trees and 
cutting the felled timber into pieces. 

A boot or shoe stretcher has been pa
tented by Mr. John Donovan, of Boston, Mass. This in
vention covers an improvement on a former patented 
invention of the same inventor, and provides for a more 

Jcitutifi c �mtri,au. [JULY 2 1 ,  1888. 
convenient adjustment of the toe pieces laterally and of 
the heel piece longitudinally when the stretcher is in 
place in the boot or shoe, and for the ready interchange. 
ability of toe pieces of various sizes, 

A nut machine has been patented by 
Mr. Alfred Marland, of Pittsburg, Pa. This invention 
covers a novel construction of machine that first ham· 
mel'S the iron or steel to the desired shape, then slightly 
presses the blank, to remedy any defects left by the 
hammering, and punches the eye of the nut while nnder 
pressure, without waste of the material other than that 
in the core. 

A pump attachment has been patented 
by Mr. Thomas Diffley, of Rosemount, Minn. It is to 
prevent the water in pumps from freezing, a vent tube 
being secured in the pump tube, about eight feet below 
the curb, and a valve being arranged III a simple and 
firm manner in connection therewith, with otber novel 
features, by means of which the escape of water from 
the pump tube may be easily regulated at the top of the 
well. 
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vanilla water. 

23. Perspective view of a design for a museum, Pelz Safety Elevators, steam and belt power ; quick and 

and Griebel, architects. Full page engraving. smooth. The D. Frisbie Co .. 112 Liberty St .. New York. 

(6) G. E. S. asks if the friction be
tween steel and rhodium would be great enough to be 
objectionable, if used in a watch? A. The frictional 
relation of rbodium as asked is probably unknown, as it 
has only been made in small quantities and is more 
expensive than iridium. It is very difficult to manage, 
and is hard to cut and drill. Rhodium, like iridium, 
can be highly polished. For experimental purposes 
in the l ine of your inquiry, we recommend iridinm, 
because it is a commercial metal largely used in pen 
making, takes a high polish, and is extremely hard. 

24. Miscellaneous content. , Riche's pantograph, illus
trated.-Areas of different parks.-Paint work.
Sawdust.-The chimney shaft.-The age of stars. 
-Wood that will not, hlaze . .,-Bricks of blown 
glass.-Turning and polishing marble.-Decorative 
joinery.-Villas and their doorways,-The law of 
trespas8.-Water for household uee.-Hydraulic 
mortars and cements.-The Durango tunnel.-Slate 
bricks.-Houses in Seville.-Shells as a decorative 
element.-Andent and modern mortars.-Treat· 
ment of hardwood floors.-A selection of lilies.
Undesirable town houses.-'Richmond's Victor 
steam heater, illustrated.-Cheap buildings in 
China.-Improved fans, ventilator., etc.,  for build
ings and for mechanical uses, ilJustrated.-An eco· 
nomical steam and hot water heating bOiler, illus· 
trated.-An improved dumb waiter, illustrated.-A 
composite steel wire door mat, illustrated.
Domestic conveniences possible with a halld force 
pump, i l I llstrated.-New variety moulder and 
shaper, illllstrated.-How to fit up a recess.-The 
Boynton furnaces, ranges, and heaters, ilIus
trated.-Cook's new extension beam trammels 
illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large qnarto pages, equal to about 
two hm{dred ordinary book pages ; forming, practi. 
cally, a large and splendid MAGAZINE OF ARCHITEC' 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cbeapness, and Convenienge 
of this work have won for it the l"ARGEST CIRCULATION 

of any Architectural puhlication 1n the world. Sold by 
all newsdealers. 

MUNN & CO . .  PUBLISHERS, 

361 Broadway, New York. 

Veneer machines, with latest improvements. Farrel 
Fdry. Mach. Co., Ansonia. Conn. Send for Circular. 

" How to Keep Boilers Clean." Send your address 
for free 8S page book. Jas. C. HotchkiSS, 120 Liberty St., 

N. Y. 

Lathes for cutting irregular forms. Handle and spoke 
lathes. 1. E. Merritt Co., I,ockport, N. Y. 

Band saws, with tipping table. All kinds woodwork· 
ing machinery. Rollstone Machine Co., Fitchburg, Mass. 

.. New Drill  Chuck," holding straight taper or square 
shanks. Address Standard Tool Co., Cleveland, 0., 
mfrs. of twist drills, reamers, and special tools. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St .. Philadelphia, Pa. 

No. 11 planer and matcher. All kinds of woodworking 
machinery. C. B. Rogers & Co . •  Norwich, Conn. 

�Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 381 Broadway, 

New York. Free on application. 

NEW BOOKS AND PUBLICATIONS. 

PRINCIPLES OF THE ECONOMIC PHILOSO
PHY OF SOCIETY, GOVERNMENT, AND 
I NDUSTRY. Van Buren Denslow, 
LL. D. Cassell & Co. : New York. 
1888. Pp. xxx, 782. Price $3. 50. 

Within the limits of our space we cannot attempt to 
review this exhaustive work. Wealth, values and 
prices, poverty, capital, profit and loss, the land and 
labor questions, money, and the relations of the State 
to all these, are considered and treated in great detail. 
The work is written by a prote ctionist, who devotes 
one chapter more directly to free trade, and shows with 
great clearness the basis for his belief in the doctrine of 
protecting home indu8try. The last chapter on state 
action in relation to special industries is of peculiar in· 

I terest. In it various leading industries, their prol(ress 

(7) G. J. K. asks : 1. Will the power of 
the motor descflbed in No. II, March 17, be diminished 
by wrapping the armature with No. 20 wire, and can I 
then run it as a motor or dynamo at will?  A. Not if 
the driving cllrrent is of proper character for such 
winding. 2. How is a spark coil made with power 
enough to light two or three burners ? A. Wind four 
or five pounds of No. 22 wire around a bundle of iron 
wire., the bundle may be made of No. 16-20 wire, � 
inch diameter and 7 inches long. We refer you for 
water mot.ors to our SUPPLEMENTS, in which several 
are descrihed. 

(8) R. F. A. asks : 1. What will remove 
iron rust from a marble gravestone. caused by some pre
paration used to clean it? A. Use a solution of 1 part 
of nitric acid in 25 of water, and carefully applied to 
spots only, then rinse with,waterand ammonia. 2. What 
preparation (a liquid) is used in instruments em· 
ployed to cure a cold by inhalation? A. Carbolic acid 
and iodine. 3- Will an electric battery run an in· 
duction coil to good advantage? A. Yes. 

(9) A. C. MeG. asks : 1. What force will 
a plunge battery of six cells, each cell containing two 
carbons and one zinc, 4% x 6, glve? A. It would give 
about 12 watts in an external <nrcnit of resistance 
equal to its own. This reSistance would vary accord· 
ing to the arrangement of the cells. 2. How long would 
it run two three candle incandescent lamps ? A. It 
would not run them very brightly-with large cups it 
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might last three or four hours. 3. Would the same run l paper. The reason of the superiority lies in the fact 
the simple electric motor described in SCIENTIFIC that an armature core constructed of such rings would 
AMERICAN SUPPLEMENT, No. 641? A. Yes. 4. How have no interspaces. 2. Would it not be better to leave 
long would it ron the motor? A. Three or four honrs off wooden sleeve and construct armature direct upon 
or longer. 5. How many six candle lamps will it run, I the shaft, and hold it in place by the notched end 
and for what length of time ? A. It would run one six- pieces

. 
sc�ewed on to thread cut in shaft : A. There is 

candle lamp about the same time. etc . •  as two thre�-can- I no obJectIOn to your method of supportlDg the arma
dIe lamps. ture ring. We do not know that it would have any ad

(10) A. O. writes : When a vessel is mak
ing a circle. where does she pivot? Some claim that 
the bow remains stationary and the stern does all the 
swinging, wbile others claim that both bow and stern 
swing, perhaps not equalIy-that the pivoting point 
comes nearer amidships. A. A vessel freely swinging 
under a previous momentum turns upon her center of 
gravity. The action of the rudder in turning a vessel 
under a previous momentum carries the pivoting point 
forward according to the intensity of its action. If 
under motion by side wheels, the pivoting point is car
ried back of the center of gravity by the action of the 
strong current from the wheels. while a propeller turns 
on a point far forward of the center, and if confined 
at the bow will quickly move around the bow as a 
center. 

(11) R. K -Three to five pounds pres
sure is sufficient for steam cooking of vegetables where 
the steam is in contact. Less pressure is often used in 
this way for light cooking. You can make a strong 
plank tub. welI hooped and stayed in a frame that also 
holds the cover down. that will stand a half to 1 pound 
pressure per square inch. As you do not give the re
quired size of the chest or box, we cannot further ad· 
vise. 

(12) F. M. D.-You cannot glue a piece 
of wood to iron that will stay for any length of time. 
The expausion and contraction of the wood by varia
tions in the moisture of the atmosphere will soon pulI 
the wood from the iron. The best way is to dri ll  a 
few holes in the iron plate, and screw the board fast 
from beneath the iron plate. 

(13) A. H. F. asks the horse power of an 
engine haviug 2l1l inches stroke. diameter of piston being 
1;2 inches. at 50 pounds pressure, intended for running 
light canoe. Also necessary size of boiler and pro
pelIer. A. At 240 revolutions per minute, your engine 
will indicate J.a horse power. Yon will need a boiler 
containing 5 square feet heating surface. A vertical 
tubular or a Shipman boiler is suitable for an atomiz
ing burner. A screw wheel 10 inches in diameter with 
three blades will be suitable. 

(14) M. asks : Is mineral water marle of 
marble dust, acid, sirup. etc . •  injurious to the stomach? 
A. It is not generally considered so if not taken in excess. 
2. What are the properties of quassia chips? How 
would you make a decoction of it. using one pound of 
chips? A. The properties of the quassia are those of 
the simple bitters, and as a medicine it is adapted to 
cure of dyspepsia and the debIlitated state of the diges
tive organs which sometimes succeeds acute disease. Its 
preparations are officinal. and therefore we would re
fer you to the U. S. Pharmacopreia for their manufac
ture. as detailed descriptions are there given. 

(15) L. B.-Yellow brass varies very 
much in its composition. A good dipping brass may be 
made with 6 ounces zinc to 1 pound of copper. A 
crisp, easily turned brass that takes a bright yellow dip 
is made with 8 ounces zinc to 1 pound copper. The 
best brass for fine fiuish and color shonld havti 4 ounces 
zinc to 1 pound copper. 

(16) J. A. H. asks the component parts 
of a cement that will mend terra cotta pipe so it will re
sist moisture. A. We know of nothing be tter than 
pure Portland cement. If a stronger and harder cement 
is required. a little water glass or soluble silIca is mixed 
with the cement and quickly used. as it soon sets. 

(17) C. B. A.-Consult Arlot's " Com-
plete Guide for Coach Painter8." which we mail for 
$1 .25. 

(18) C. R. S. asks : 1. Is tricopherous, as a 
head wash for dandruff, injurious or not? A. Barry's 
tricopherous is not inj urious, and is  composed of castor 
oil ;2 pint, 95 per cent alcohol J.1i pint. tincture can
tharides J.1i ounce, oil of bergamot 2 drachms. Color 
pink with a little alkanet root. 2. What is a good cure 
for dandruff or method of cleaning scalp?  A. To re
move dandruff dissolve a thimbleful of refined borax in 
a teacupful of water; first brush the head well, then wet 
a brush and apply the mixture to the head. Do this 
every day for a week, then less frequently. 

(19) W. D. S. asks a process for cleaning 
oily waste so that it can be used again. A. We know 
of no better process than to boil the waste in a solution 
of sal soda strong enough to take up the oil and con
vert it into a soap. when the waste can be rinsed in 
clean water, wrung out, and dried. 

(20) G. S. asks : 1.  In making the sim-
pie electric motor into a dynamo. how many layers 
deep aud how many convolutions of No. 20 cotton-cov
ered wire do I want to use in winding the armature? 
A. Use 8 layers of No. 20 wire on your armature. 2. 
How do I want to connect it with the wires of the 
lamps, and wbat kind of a lamp do I want to use. and 
where can I get them? A. Connect the wires with the 
brushes, as in the case of the motor. Use Edison in
candescent lamps of 5 or 6 candle power each. You 
can procure them from any dealer in electrical supplies. 
By a little experiment you cau readily ascertain tbe 
best method of connecting up the lamps. 3. What speed 
do I want to run the dynamo? A. You will have to de
termine by experiment. 4. Will the current be dan
gerous ? A. No. 5. Will the field magnet have to be 
turned smooth in the inside for the armature run in ? 
A. It should be bored out. 6. Can I paint the field mag
net ? A. Yes. 7. Cau I use brass or iron boxes for 
the shaft lustead of Babbitt. as I would like to have 
set screws to take up the wear ? A. Yes. 

vantage in the small motor or dynamo. 

(22) H. S. C. writes : 1. In the construc
tion Of the simple electric motor described in your issue 
of Ma�ch 17. we have made the field magnet of Russian 
iron. as directed, but find trouble in making the strips 
lie closely together. Will a little space between the 
strips injure the efficiency of the motor ? A. The space� 
between the layers of the field magnets should be � 
small as possible. The spaces between the strips will im
pair the efficiency of the motor. 2. Also, will the field 
magnet be affected, if wound with iron wire to keep the 
strips together? A. We do not think it will materially 
affect the working of the motor to wind the field mag
net with iron wire as you propose. 3. Cannot the arm
ature ring be mude of Russian iron like the field mug
neU A. An armature core made of iron strips would 
be more or less affected by induction. 4. Also will you 
kindly give me a recipe for making asphaltum) varnish? 
A. Dissolve the asphaltum in turpentine. 

(23) B. W. E. writes : We have a fine 
cut glass cologne decltnter in which the stopper is firmly 
set. and all efforts to remove it have thus far proved 
fruitless. Can you suggest any way, as it seems a pity 
to break the decanter? Would also like to ask what 
results the great Lick telescope would give if usen as a 
terrestrial glass? A. To remove the stopper fasten firmly 
both ends of a strong cord six feet long, so that it will 
hang nearly straight and horizontal. Wind·it around 
the neck of the bottle, and keeping it very tight move the 
bottle back and forth. This will soon heat the neck. 
and theu the stopper will come out. As a terrestrial 
glass the Lick telescope would doubtless give very re
markable results, owing to its high magnifying powers 
and large aperture. 

(24) R. H. H. asks : Is there any method 
of computing the best size and length of wire in the 
secondary coil of an induction coil. the size and length 
of the wire in primary coil being known? A. There is 
no regular proportion. Such data are largely empirical, 
but electricians are approaching the development of re
liable formulre. 

(25) C. V. writes : To-day I witnessed a 
man trying to find a vein of water by the aid of a 
crotch of alder wood. Every time he struck a vein or 
pretended to have, the crotch would bend over, and at 
times would even twist right off. Could you give me 
any information what causes the stick to bend over? 
A. The motion of the fingers. hands. or wrists effects 
the bending. Water has nothing to do with it. 

(26) G. L. B. asks how the sulphide of 
phenyl is prepared. and if it is an article of commerce. 
A. By dry distillation of sodium benzole sulphonate. 
It is hardly an article of commerce. 

(27) W. L. M. asks for a receipt for 
printing badges with gold leaf with hot type. A. The 
ribbon is dusted with resin, gold leaf is spread over it. 
and the letters ure impressed with a hot iron or brass 
type. The resin melts and causes the leaf to adhere. 

(28) W. H. W.-We have little confi
dence iu any receipt for restoring burnt steel. By 
burning, the relation of the elements and the granula
tion become changed. and no ordinary application upon 
the surface will restore the internal structure. Better 
send it to the scrap heap or use it for some inferior 
purpose. If you desire to try and restore it, proceed as 
folIows : Bring the steel to a red heat. sprinkle with a 
mixture of 8 parts red chromate of potassium, 4 parts 
saltpeter. 4 parts resin. thoroughly pulverized and 
mlxed,!and work the steel wel.l under the hammer. For 
welding cast steel. use 10 parts borax, 3 parts sal am
moniac, 3:parts ferrocyanide potassium, l1l part of resin, 
welI pulverized and mixed. Heat to drive off the water 
of crystallization of the borax. and again pulverize. 
Heat the steel to red and sprinkle with the mixture. 
then heat to full yelIow and weld. 

(29) O. R. asks : 1. What kind of ce
ment would be best for building a pit in which to dis
solve bones in sulphuric acid ? A. Build the acid pit 
with trap rock, red sandstone. or very hard burned 
bricks and Portland cement. Plaster with Portland 
cement wet with water glass applied quickly, as it sOOn 
sets. Then for further acid-proofing apply a coat of 
paraffine melted to the surface by applying hot irons or 
a pan of hot coal close to it. If you wish to omit the 
water glass, an application of a paraffine coat directly 
upon the Portland cement. and combining it well with 
tbe cement by heat, may answer your purpose. 2. Is 
there any solution that will prevent the effects of sul
phuric acid on cotton overulIs?  A. Rub paraffine alI over 
the surface and melt it in with a hot iron as in ironing. 

(30) W. H. P. asks a cheap process for 
bronzing small iron castings. Have tried shellac. but 
it went on uneven. A. Brown japau varnish thinned 
with turpentine to give the desired color makes a smooth 
and pretty finish for small castings. Tumble the cast
ings in sawdust wet with sulphate of copper solution. 
Rinse in hot water, dry, and dip in a very thin shellac 
varnish. The goods should be hot (about 212") when 
varnished with shellac. A little gum dragon blood im
proves the shellac varnish. The great trouble with 
amateurs comes from the use of too thick varnish. 

(31) W. S. R. asks what kind of small 
appliances to get to melt brass in small quantity, say one 
pounn or half pound quantities, for making small cast
ings. and what is the best substance to use for moulds for 
making small, fine castings. A. You will need a black 
lead:crucible of a size to hold the half pound or pound of 
metal. and a small pair of jeweler's tongs to handle the 
crucible. Any cylinder stove with a good chimney 
draught will answer the purpose of a fu rnace. Set the (21) J. J. P. asks : 1. Would the arma- crucible about 4 in. above the grate. and fill up around 

ture of iron wire for the eight-Iigbt dynamo be as good with coal (stove size). Let the fire burn up for a few 
as the one built up of iron washers! A .  The difference minutes and feed in the brass in small pieces. or such 
would be slightly in favor of iron rings, if they were as will drop Into the crucible, with the tongs. Place a 

its best draught, and the metal will soon melt. Mould 
your work in fine moulding sand, such as used by brass 
founders. You can obtain what you need at a foundry. 
If possible, go to a brass foundry aud inspect the opera
tion of moulding and casting before making the trial. 
To post you in all the particulars, get the " Brass 
Founder's Manual. "  by Graham, which we can mail to 
you for $1.00, 

(32) T. J. V.-For a good and lasting 
roof paint, that will not fun in summer or crack in win
ter, take equal parts by measure of any two earth colors, 
as pulverized slate. pulverized mica schist. or any of 
the cheap dry paints commonly used for painting barns 
and fences. to suit your taste as to color, and add half 
the bulk of the two kinds of paint in pulverized resin. 
Thoroughly mix and add an equal bulk of pure coal 
tar, which you may obtaiu through the paint trade. 
Boil and stir unW the resin is thoroughly melted and 
the whole mixed to a uniform fluid mass. The quantity 
of coal tar may be varied to facilitate application with 
a brush. 

(33) Dr. H. S. asks for the definition of 
the word myoma. A. Myoma is a term applied by 
Professor Virchow to a variety of sarcoma (or fie�h 
tumor) which is mixed with striped muscular fiber. 
It is very fatal if not promptly excised. 

(34.) C. H. S.- One of the fundamental 
propositions of geometry proves that the areas 
of polygons increase with the number of their sides 
for given perimeters. Hence a circle, which is a 
polygon of an infinite numbcr of sides. has the great
est possible area within its perimeter. Your scheme 
of raising water to a height of 200 feet with com
pressed air is not practicable. It will take 90 pounds 
pressure, or 13 cnbic feet of air compressed to 1 cubic 
foot, to sustain the column. It will then take an equal 
bulk of compressed aIr to lift a given bulk of water 
without friction. The compression of the air to so 
great a pressure is the stumbling block to this kind of 
work. For table of compression of air. see SCIENTIFIC 

AMERICAN SUPPLEMENT, No. 279. and for the theory 
of compression, SCIENTIFIC AMERICAN SUPPLEMENT, 

No. 323. both most interesting and valuable papers. 

(35) H. S.-The plant was so decayed 
and mouldy when it  arrived as to render recognition 
impossible. 

(36) C. H. E. asks a receipt for making 
a cold tinning SOI'ltion for brightening articles made of 
tinned wire that have become dimmed. A. For this 
process the articles must be thoroughly cleaned by boil
ing in alkali, washing, or sand scrubbing, then immers
ing in a tin bath. which may be made with 10 ounces 
dry tin salt (chloride of tin). 10 ounces alum. 7 ounces 
cream of tartar, 20 gallons of water, or in proportion 
for smaller quantities. A strip of pure tin (block tin) 
sbould be attached to the articles when immersed. Ar
ticles to remain in bath from 1 to 8 hours. according to 
thickness of tinning required. Wood or stoneware 
should be used for holding the solution. You can ob
tain the chloride of tin through the drug trade. 

(37) A. C. B.-The mathematical cen
ter of revolution or axis is an imaginary line through all 
revolving bodies. It is not necessarily endowed with 
motion. The material or physical properties of all ma
terial bodies in revolution move on a mathematical cen
ter; even the molecule on the center turns. 

(38) C. W. G. asks how to convert mal
leable casting into steel before being annealed or after 
annealed. A. Malleable castings pass through the condb 
Uon of a steel casting during the annealing process. By 
arresting this process before it is finished, the metal 
will be found to have some of the properties of steel. 
The annealed castings may also be recarbonized by 
cementation. 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than ODe hundred thousand applications for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating: the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in aOl)ordance with the times and our ex
tensive facilities f01" tonducting the business. Address 
MUNN & CO . •  oflice SCIENTIFIC AMERICAN, 361 Broad

way. New York. 

INDEX OF INVENTIONS 
For which Letters Patent f)C the 

United States were Granted 

July 3, 1888, 
AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

AlUminum chloride, obtaining, C. A. Faure . . . . . . . .  385,345 

Animal releasing device, W. N. Howden . . . . . . . . . . . 385,671 
A nimal trap, G. J. McMillan . . . . . . . . . . . . . . . . . . . . . . . . . 385.421 

Auger handle. H. Naylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.475 
Automatic lubricator. T. Nopper . . . . . . . . . . . . . . . . . . .  385,369 

Axle collar press, A. Paterson . . . . . . . . . . . . . . . . . . . . .  385,371 

Bahng press. A. Jarrard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,355 

Barrow, hand, J. P. Friend . . . . . . . . . . . . . . . . . . . . . . . . . 385,609 
Basket, folding, Kelly & Freeman . . . . . . . . . . . . . . . . . . 385.6:lS 
Bath. �ee PhotographiC bath. 
Battery. See Secondary battery. Secondary or 

stora2e electriC hattery. 
Batteries, porous cup for galvanic. A. K. EatoD . . .  885.844 

Beam. composite, H. C. Hodges . . . . . . . . . . . . . . . . . . . . . 88.1).624-

Beehive. R. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,68.� 

Bell. cIoor or alarm, F. Sanderson . . .  , . . . . . . . . . . . . . . .  385.574 
Bell r'-;:;er. st.eam, G. B. Snow . . . . . . . . . . . . . . . . . . . . . . .  385.580 
Belt, medicated electric, C. U. Hoke . . . . . . . . . . . . . . . .  385.5.06 

43 
Bicycles and other vehicles, alarm for, F. M. 

Demarest. . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  885.&17 
Billiard table. W. P. Flint . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,346 
Binder, temporary, F. W. Barrett . . . . . . . . . . , . . . . . . .  385,339 

Bird cages, cuttle bone and food holder fOf, J. V. 
Wemple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38.5.650 

Blanket ca.e. W. G. Northup . . . . . . . . . . . . . . . . . . . . . . . .  385.422 
Blind slat and operating rod. �'. W. Wright . . . . . . . . 385.6&9 

Blinds, hanging and operating Venetian, F. W. 
Wrigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;;85.654 

Boat detaching apparatus. H. E. Foster . . . . . . . . . . . .  385.608 

Bobbin, C. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  885.667 
Boiler. See Steam boiler. 
Boiler furnace, steam. J. b"\ Clark . . . . • • • • . . . • • • • . • . • 385,444 
Boiler furnace, steam, J. T. & J. H. Ellis . . . . . . . . . .  385.509 
Bomb lance, Luscomb & Corey . . . . . . . . . . . . . . . . . . . . . .  385.416 

Book. bank account, W. Thomson . . . . . . . . . . . . . . . . . . . 385.648 
Book, letter copying, H. M. Underwood . . . . . . . . . •  0 .  885,433 
Book support, J. B. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,445 

Boot or shoe last. W. R. Chase . . . . . . . . . . . . . . . . . . . . . . 385,502 
Boot or shoe sole. J. Booth . . . . . . . . . . . . . . . . . . . .  . . . .  385.402 
Boot 'or shoe stretcher, J. Donovan . . . . . . . . . . . . . . . . .  885,508 
Box. See Journal box. Knockdown box. Paper 

box. 
Bracket. See Lamp bracket. 
Braiding machine, .1. McCahey • • • • . • . . • • • • . . • • . • . . • •  385,364: 
Brake. See Velocipede brake. 
Brake shoe. P. Brownley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  885.659 

Brick cutting and sanding machine,'P. G. Zouck .• 385,398 

Brick machme, W. L. Gregg . . . . . . . . . . . . . . . . . . . . • . . . .  385.614 
Brick, manufacturi:c.g, W. L. Gregg . . . . . . • . . . . . • . . . .  38D,61f) 
Brick mould, J. GranL . . • . . • • • . . • • . . • .  , . . . . . . . • • • • . • • .  385,552 
Buckle. J. Caio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,591 

Buckle, D. IJ. Smit.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,578 
Buckle. E. H. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385.1151 
Buckle, double loop. J. C. Hackett . . . . . . . . . . . . . . . . . • 385.61 
Burner. See Gas burner. 
Cabinet for holding account slips. J. R. Codding-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.341 
Can. See Oiling can. 
Can nozzle, oil. E. A. Deverall . . . . . . . . . . . . . . . , . . . . . . .  385,44 

Candy machine, G. Tschinkel . . . . . . . . . . . . . . . . . . . . . . .  385,487 
Car coupling. M. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . 385.658 
Car coupling, S. Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,500 
Car coupling. C. R. Cook . . . . . . . . . . . . . . . . . . . . . . .. . . . . 385.5Ob 

Car coupling, S. E. Davidson . . . . . . . . . . . . . . . . . . . . . . 385,598 
Car bell strap. J. Armand . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,331 

Car heater, railway, A. R. ·rhompson . . . . . . . . . . . . . . .  385.53� 
Car motor, street, J. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . 385,&1 

Car, safety express, S. Workman . . . . . . . . . . . . . . . . . . .  385,396 

Cars, treasure vault for railway, Olsson & Storey .. S&..�.6� 

Carburetor. J. Stubbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385.48 

Carpet fastener. T. D. Hammond . . . . . . . . . . . . . . . . . . .  385.554 

Carpet stretcher, S. S. Pearl . . . . . . . . . . . . . . . . . . . . . . . . .  385,3,2 
Carriage top, E. B. Ooelet . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,4&1 
Carrier. See Egg carrier. Surgeon's suture car-

rier. 
Cartridge. accelerating. Ewbank & Everdell . . . . . . .  385.003 
Cartridl(e loader, A. S. Gibson . . . . . . . . . . . . . . . . . . . . . . 385,611 
Case. See Blanket case. Watch case. 
Cash delivery device. S. E. Fish . . . . . . . . . . . . . . . . . . . . .  885.665 

Casting bells, mould for, G. Campbell . . . . . . . . . . . . . .  385,443 
Chalns and links, electrically welding, E. Thom-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  885,385 
Chair. See Dental operating chair. 
Checkrein loops or bars, attachment for, H. 

Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,46i1 

Chimney protector, W. Van Gaasbeek . . . . . . . . . . . . . . &85,48 
Cbuck. lathe. F. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.47 

Churn, W. B. Grimes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,61 

Churn dasher, T. H. llanlin . . . . . . . . . . . . . . . . . . . . . . . . .  385,35 
Clamp. See Sewing machine clamp. 
Clamp for hoops or bands, J. W. Callahan . . . . . . . . . .  385.501 
Cleaner. t;ee Lamp chimney cleaner. 
Clip. See Music clip. 
Clock, advertising, A. V. Strait . . . . . . . . . . . . . . . . . . . . . .  385,430 
Closet. See Water closet. 
Clothes line, J. S. Wailes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.686 
Coal. etc., apparatus for winning, T. Archer, Jr . . .  385.655 

Colfer dam, A. Klrk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,858 
Combing machine, wool, H. Wyman . . . . . . . . . . . . . . . .  385.690 
Commode. W. R. Wythe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,485 

Copying press. J. P. Johnson . . . . . . . . . . . . . . . . . . . . . .  !l85.356 
Corset, J .  Koon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 385,059 
Cotton waste picker and lapper. combined. W. H. 

Goldsmitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385.455 
Coupling. See Car coupling. Thill couplmg. 
Crossheads, adjustable tapered wrist pin for, T. 

L. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385.52 
Cuff snpporter, M. N. Nixon . . . . . . . . . . . . . . . . . . . . .. . . . .  385,6S 
Culinary utensil, C. F. Whitney . . . . . . • • . . . • • . . • . . • • •  S85,688 
Cultivator, W. S. Templin . . . . . . . . . . . . . . . . . . . . . . . .. . . 385.646 
Cultivator, wheat and corn, W. H. Horn . . . . . . . . . . . 3&5,6iO 
Cut-out, C. D. Wright. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385.494 

Cutter bar keeper, adjustable, Crist & Alexander. 385,446 

Demijohn, covered, G. W. Banker . . . . . . . . . . . . . . . . . .  385,438 
Dental operating ehair, W. D. Mayfield . . . . . . . . . . . . 385,468 

Die. See Rehef die. 
Display frame, �erchant's. G. E. Fuller . . . . . . . . . . . .  385,411 

Distil lation .. alcoholic, W. L. Horne , . . . . . . . . . . . . .  385,625 
Distillation of liquids and gases, rectifying col" 

umn for the. W. E. Colwell . . . . . . . . . . . . . . . . . . . . . . 385.504 

Door, S. V. Merriman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,566 
Door check. J. A. Bachman . .  . .  . . .  . . .  . .  . . . . . . . . . .  385.400 

Door check, W. D. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,5\J9 

Door fastener, sliding, H. A. Gehret . . . . . . . . . . . . . . . .  385,550 
Door mat, H. E. Laughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . 885,!l61 
Dress shield former, Smith, Jr., & Williamson . . . . .  385,64b 

Drum. heating, W. M. Burns . .  . . . . . . . . . .  . .  . . . .  . 385,499 

Dust conveyer. N. A. BrosRa . . . . . . . . . . . . . . . . . . . . . . . .  385.590 
DY81D:t, J. C. ?ennington . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,426 

Easel, W. H. Van Wart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385.536 
Egg carrIer, A. L. EIns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,450 

E�� case fastener, W. M. CastHo . . . . . . . . . . . . . . . . • . .  385,593 

ElectriC machine. dynamo. A. Hardin2 . . . . . . . . . . . .  385,458 

Electric meter, E. Thomson . . . . . . . . . . . . . . . . . . . . .. . . . .  885,64 
Electric motor and dynamo machine, O. Lugo . . . . .  385.67 

Electric switch, E. F. Bergman. . . . . . . . . . . . . .  . . . . .  385,539 

Engine. C. C. Worthington . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.S91 
Envelope machine, A. A. Rheutan . . . . . . . . . .  385,524. 385,525 
Excavating and pipe laying machine, W. Watson. a85,435 

Extractor. See See Stump extractor. 
Fabric. See Knit fabric. 
Farm gate. C. P. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385.62 

Feed water reaulator, W. Thompson . . . . . . .  ' . . . . . . .  355,88 
Fence. D. B. Matlock . . . . . . . . . . . . . . . . . . . . . . . .. 385.466. 385.4(; 

Fence. portable, A. Shrader . . . . . . . . . . . . . . . . . . . . . . . . .  385,53 
�"ence post, stub, J. Mahon . . . . . . . . . . . _ . . . . . . .  . . . .  , ;-)85.41 
File. bank check, F. A. Jacob et al . . . . . . . . . . . . . . . . . . 38.5.415 

Filter, C. Birkery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,440 

Firearms. chanre indicator for breech-loading, D. 
M. Lefever. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.:l6O 

Fir ngine lighter, P. R. Martin . . . . . . . . . . . . . . . . . . .  385,41 

Fire escape, S. IJeivy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,861 

Fire extinguisher. chemical, W. H. Cummings . . . .  385,661 
Fire extinguishers, syringe for hand. A. L. Pit.. 

ney . . .  . .  . . . .  . . . .  . . . .  . . .  . . . . .  . . . .  . . . .  . . .  . . . .  . .  . . .  . . . .  885.471 
Fireplaces. apparatus for preventing smoking in, 

A. Gassis . . . . .  . . . .  . .  . .  . .  . .  . .  . .  . ... . . .  . .  . .  . .  . . .  . . . . . .  885,610 
Frame. See Display frame. 
Furnaoo. See Boiler furnace. ':'''Smelting fur .. 

nace. Belting. T. G ingras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.613 made of thin soft IrOll and separated by rlDgs of tissue large piece of ehllrcolli over the crucible, give the fire Beltmg, machtne, G. F. Page . . . . . . . . . . . . . . . . . . . . . . . . 885,682 Furnace, Herrman & Collen . . . . . . . . . . . . . . . . . . . . . . .  386,623 
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Gaiter. congress, I�. J. Loud . . . . . • • . . . . . . . . . • . . . . • . . .  0 385,518 
Gas burner, S. Henry • . . •  o • • • • • • • • • • • • • •  0 • • • •  0 • • •  0 • • 0 .  385,669 
Gate. See H'arm gate. 
Gate. L. G. Knowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.517 
Gate. W. H. Ringle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . .  385,479 
Generator. See Steam generator. 
Glycerine from spent soap lyes, recovering. E. K. 

Mitting . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.367 
Governor, J. W. 'rhompson . . . . . . . . . . . . . . . . . . . . . . . . . .  D85.5:ID 
Grain adjuster for binders, H. O. Roberts . . . . • • . . . .  385,:{75 
Grain separator and grader. E. N. Pugh . .  o • • • • • • • • •  385.427 
Grain or hay stacker, D. McRae . . . . . . .  ' 0 '  ' 0 _  • • • • • • • •  385,470 
Grain separator, E. C. Manning . . . . . . . . . . . • . . . . • . . • .  385,563 
Gravel fountain spring, G. \V. Goad, Sr . . . . . . . . . . . .  385,34» 
G rindin2' machine, G. A. Hadley . . . . . . . . . . . . . • . . . . . .  385,666 
Guard. See Pie guard. 
Halter. C. C. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . .  385,544 
Hammer, power, H. J. Bierhart . . . . . . . . . . . . . . . . . . . . . 385,540 
IIandle. See A uger handle. 
Harmonica holder, W. E. Mullhollan . . . . . . . . . . . . . .  355,473 
Harrow and pulverizer, combined, J. F. Stark . . . .  885,�2 
Harvester, corn, \V. H. Karicote . . . . . . . . . . . . . . . . . . . .  385,(;32 
Harvester�, folding platform for, S. F. Voorhees . . ;)S5.5.j7 
Hat wire. �'. D. Fry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Sii.410 
Hay rake, horse, A. F. Fairchild . . . . . . . . . . . . . . . . . . .  385,604 
Headwear, lady's, A. Schultz . . . . . . . . . . . . . . . . . : . . . .  385.643 
Heat coliecting and diffusing apparatus, T. 

Pickup. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  3Sii,511 
Heater. See Car heater. 
Heating system, central station , Abbot & Knaak . 385,399 
Hoisting and m::.wing earth, apparatus for, J. 

Ryan . . . . . . . . .  . . . .  . . . .  . . . .  . .  . . . . .  . . . . . . . .  . . .  . .  . . .  . .  38.0,527 
Holder. See Harmonica bolder. Lamp holder. 

I .. amp shade or globe holder. Sash hOlder. 
IIook. See Snap hook. 
Horse detacher, W. B. Walker . . . . . . . . . . . . . . . . . . . . .  385.4!lO 
Horse power. A. R. Vary . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ssa.3U2 
Hub attaching device, E. Partridge . . . . . . . . . . . . . . .  385,641 
Hydraulic step, �'. G. Hesse. . . . . . . . . . . . . . . . . . . . . . . . .  385.4fiO 
Insecticide, M. Ongerth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1Sii,423 
Insulated conductor. C. C. Sibley . . . . . . . . . . . . . . . . . . . 385,5";6 
Iron. See Sad iron. 
Journal box, W. K. Cbristie . . . . . . . . . . . . . . . . . . . . . . . . 385,503 
Kilns, ventilating grate for open air. C. M. Sny-

der. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38&,581 
Knapsack, H. Blanchard . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,651 
Knapsacks, etc., frame tor carrying, A. Sohner . . . . 385,429 
Knit fabric. L. E. Salisbury . . . . . . . . . . . . . . . . . . . . . . . . . .  3Sii.481 
Knockdown box or package, A. L. Ellis . . . . . . . . . . . .  385,451 
Lamp bracket. A. Thurber . . . . . . . . . . . . . . . . . . . . . . . . . 385,436 
Lamp, carbureting ga.�, A. Kitson . . . . . _ . . . . . . . . _ . . . . 385.673 
Lamp chimney cleaner. E. W. Benway . . . . . . . . . . . . .  385.4:\9 
I.lamp holder. E. F. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,522 
Lamp, ma.gnesium, '1'. 'Veisser . . . . . . . . . . . . . . . . . . . . . . 385,3\13 
I .. amp. regenerative gas, E. Stein . . . . . . . . . . . . . . . . . . . . 385,383 
Lamp sbade or globe bolder, Gleason & Gennert . .  385,45.> 
Lamp sock.et. electric, Adams & Morrell . . . . . . . . . . .  385.486 
Lamp, standard. W. A. Penfield . . . . . . . . . . . . . . . . . . . . .  385,569 
Lamps, suspension arm for electric, J. J. Wood . . . 385,493 
1,8St, H. G. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3Sii,362 
I,ast standard, B. C. Kaskell . . .  . . . . . . . . . . . . . . .  . . . . .  385.&14 
La�ting maching. J. Q. A. Houghton . . . . . . . . . . . . . • . . 385,007 
Lathing, machine for making metallic. A. Ek-

strom. . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,663 
Lathing, machine for slitting metailic shect8 for 

metaBic. J .  R. Branden . . . . . . .  . .  . . . . . . . . . . . . . . . .  i>85,405 
Leather, apparatus for the manufacture of, \V. 

Schweickhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3Sii.644 
Leather turning machine, Q. W. Booth . .  . . . . . . . . .  385,497 
l .. evel. spirit, J. C. Hutton . . . . . . . . . . . . . . . .. . . . . . . . . . . .  38.::',516 
l�evels, reflector for spirit, L. Crouse . . . . . . . . . . . . . . . 385,597 
l.ock. See Navigation lOCk. Nut lOCk. 
Loom shedding mechanism, H. Wyman. , . . . . . . . . . .  J85.691 
Loom shuttle binder. H. Bardsley . . . . . . . . . . . . . . . . . .  385,338 
Lubricator. See Automatic lubricator. 
Lubricator, W. H. Farrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,005 
Mat. See Door mat. 

Railway cross tie. D. Y. Wilson . . . . . . . . . . . . . . . . . . . . . .  385,492 
Railway. electric. R. M. Hunter . . . . . . . . . . . . . . . . • . . . .  385,672 
Railway power and lighting appliance, electric, 

I. W. Heysinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.418 
Railway rails, device for securing wire to, Stitzel 

& Weinedel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  085,484 
RaUway signal, A. F. Martel . . . . . . . . . . . . . . . . . . . . . . . .  385,677 
Railways. current collector for series electric, S. 

H. Sbort. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  385,379 
Haihvay, metallic tie or sleeper for, R. T. White .. 385,395 
Rake. See Hay rake. 
Hatchet drill stock, W. Coppage . . . . . . . . . . . . . . . . . . . .  385,660 
Razor, safety. �'. R. & O. Kampfe . . . . . . . . . . . . . . . . . . .  385.462 
Hazor, safety, H. B. JJeach . . . . . . . . . . . . . . . . . . . . . . ... .  385,636 
Regulator. See �'eed water regulator. 
Relasting machine, W. E. �argent . . . . . . . . . . . . . . . . . .  385,396 
Relief die and making the same. G. F. & J. W. 

McIndoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.519 
Hoadways, composition for. L. N. Beauchemin . . . .  385,496 
Roller mill, J .  D. Mawhood . . . . . . . . . . . . . . . . . . . . . . . . . . .385,420 
Rolling mill guide, J. W. Walsb . . . . . . . . . . . . . . . . • . . . .  385,484 
Rolling mill, metal working. S. W. Baldwin . . . . . . 385,437 
Roofing, metal, A. A. Cushman . . . . . . . . . . . . . . . . . . . . . . 385,408 
Rowing apparatus, R. Masay . . . . . . . . . . . . . . . . . . . . . . . .  385,465 
Ruler. parallel, B. �'. Hardaway . . . . . . . . . . . . . . . . . . . . .  385,512 
Sad iron, Michels, & Klemmer . . . . . . . . . . . . . . . . . . . • . .  :�.3fJ5 
Sash fastener, A. R. Dickin�on . . . . . . . . . . . . . . . . . . . . 385,548 
Sasb fastener. B'. A. Henninger . . . . . . . . . . . . . . . . • . . . .  385,668 
Sash fastener. H. A. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,461 
Hash, hinged window. W. L. Silbereisen . . . . . . . . . . . .  385.575 
Sash holder, Meyers & Witte!. . . . . . . . . . . . . . . . . . . . . . . . 385,:lG8 
Sawmill carriage, D. C. Prescott. . . . . . . . . . . .  . . . . . .  385,523 
Saw, tree felling, W. A. Van Bentbuysen . . . . . . . . . . 085,488 
Sawinll' machine, G. McCormick . . . . . . . . . . . . . . . . . . . . .  385,4&'9 
Scales, price indicator for weighing, C. P. Lancas-

ter. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . .  385.635 
Screwdrivers, bits. etc., brace for, G. W. Huber . . .  885,414 
Secondary battery, F. King . . . . . . . . . . . . . . . . . . . . . . . . . .  385,55S 
Secondary Of storage electric battery, S. L. 

Trippe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  385.390 
Separator. See Grain separator. 
Sewing machine clamp. buttonhole, W. Wallick . .  385,585 
Sewing machine tucking guide, A. Laubscher . . . .  385,500 
Shaft. vehicle, G. 11'. McGilL . . . . . . . . . . . . . . . . . . . . . . . . .  385,564 
Shafts, device for imparting end motion to, S. 

1.'ompkins . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i:!85.649 
Shearing- and punching machine, C. C. EchOls. _ . .  385,662 
Shelves. etc., support for, J. Seyster . . . . . . . . . . . . . . . .  385,500 
Ship for submarine observation, R. F. S. Belisle . . 385,656 
Ships. etc., leak stopper for, J. Richardson . . . . . . .  385,572 
Shutter worker, W. H. Hendrick . . . . . . . . . . . . . . . . .. . .  &35,459 
Signal. See Pyrotechnic bi(inaL Railway signal. � 

SWItch signal. 
Signal circuit, test. C. E. Scribner . . . . . . . .  . . . . . . . . . .  385.482 
Signal transmitter, electric. W. C. 1.'hompson . . . .  " 8S5.388 
Skylights, conservatories, etc., bar for, G. Haves. 385.,)53 
Sled. coasting, J. D. Wilson . . . . . . . . . . . . . . . . . .  . . . . . .  385.6&2 
Smelting furnace, O. B. Peck . . . . . . . . . . . . . . . . . . . . . .  385,424-
Snap hook, E. A. & D. L. Smitb . . . . . . . . . . . . . . . . . . . . . 3Sii.579 
Speaking and signal apparatus, combined, J. E ,  

Kell y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  385.857 
Spoke Rucket, J. T. Gormly . . . . . . . . . . . . . . . . . . . . . . . . .  385,412 
Spooling machines, etc., bobbin supporting spin-

dle for, J. F. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,680 
Spring. See Vehicle bolster spring. 
Spring jack switch, C. E. Scribner . . . . . . . . . . . . . . . . . .  385,528 
Stamp, hand, J. S. Trimble . . . . . . . . . . . . . . . . . . . . . . . . . 385,4:12 
Stave shaping and gauging machine, If. Myer� . . . . 385.678 
Steam boiler, J. A. Eno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.510 
Steam generator, O. B. Peck. . . . . . .  . . . . . . . . . . . . . . . .  085,425 
Stone and are crushing and pulverizing machine. 

F. B. & A. H. Meecb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.638 
Stove, car, M. F. HeJmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,555 
Stove. car, W. P. Wbeeler . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,491 
Stove, safety car, J. S. Roblin . . . . . . . . . . . . . . . . . . . . . . . 385,428 
Stoves, oven for gasoline, gas. or coil oil, A .  

Geisel . . . , . . . . .  . .  . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . • .  il85.:!48 

Mechanical movement. J. F. Schoettes . . . . . . . . . . . . .  385.377 Strainer, milk. A. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . .  385,582 
Metal gulvanizing apparatus, R. Grey . . . . . . . . . • . . . .  385.616 Strap. See Car bel1 strap. 
Metal hardening device, J .  G. Ji'olsom . . . . . . . . . . . . .  385,347 Straw stacker. A. Lammedee . . . . . . . . . . . . . . . . . . . . . . . . 385,6.'-l4 
Meter. See Electric meter. Street washer, non-freezing, C. G. Ette . . . . . . . . . . . . a85.602 

Mill. See Paint mill. Roller mill. Rolling mill. Stump extractor. A. C. Hall . . . . . . . . . . . . . . . . . . . . . . . . .  385.457 

Miners' car checks or labels, fastening for, H .  Stump extractor and log mover, Burke & 

Corrigan . . .  . . . . . . .  . . . .  . .  . . . . . . .  . . .  . . . . . . . . . . . . . .  335,4:07 Krueger . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  . .  . . . . . . . .  385,340 
MOUld. See Brick mould. Supporter. See Cuff supporter. 
Mop wringer. II. L. Ennes . . . . . . . . . . . . . . . . . . . . . . . . . . . 385.601 Surgeon's splint, W. H. De Camp . . . . . . . . . . . . . . .  , . . .  385,507 

Moti.on, device for converti.ng, R. Brotherton, .Ir. 385,406 Surgeon's suture carrier, J. T. Woods . . . . . . . . . . . . . .  385,586 
Motor. See Car motor. Electric motor. Switch. See Electric switch. Spring jack switch. 
Motor, Bailey & Leibersperger . . . . . . . . . . . . . . . . . . . . .  385,588 Switch signal. A. F. Martel . . . . . . . . . . . . . . . .  " . . . . . . . 385,363 
Mowing machine. I. T. J aques . . . . . . . . . . . . . . . . . . . . . . .  .-385,3.)4 Table. See Billiard table. Operating table. 
Music clip and bow guide, combined, W. H. Pike . 385,642 Tap with detachable cutters, A. M. Burritt . . . .  , . . . 335,543 
NailS, making cut. R. H. Plass . . . . . . . . . . . . . . . . . . . . . . .  385.373 Targets. projectile reveiver for, O. H. Decumbus. 385,546 

Navigation lock, A. Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.359 Telephone transmitter, J. Emmner, Jr . . . . . . . . . . . . .  385.664. 
Necktie fastemng, D. lsakovitz . .  " . . . . . . . . . . . .. . . . .  385.629 Thill coupling, G. C. Bostwick . . . . . . . . . . . . . . . . . . . . . . . 385,5.'3() 

Nozzle. B. Wright. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Sii ,65:l Thill coupling. P. A. Reidy . . . . . . . . . . . . . . . . . . . . . . . . . . 3Sii,374 

Nut lock, R. 'V. Burton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .385,442 Thrasher and steam engine, combined, E. How-
Oiling can, J. W. MacDomald . . . . . . . . . . . . . . . . . . . . . . . . 385,417 land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38&,627 

Operating table and desk, surgeon's combined, E. Tie. See Railway cross tie. 
L. Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,545 Tlie. A. Diedricb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . ·  . . . . . .  385,343 

Orcs and other materials, machine for reducing, r:I.'ire setting and cooling machine, J.  H. Williams.  385,588 

G. Conkling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,596 r:I.'ires, apparatus for heating wagon, J .  F. Walker. 385,584: 

Ore concentrating apparatus, G. F. Gould . . . . . . . . . .  385.551 Tobacco pouches, manufacture of, J. G. Ingram . .  385.628 

Ore jigger, Hodgson & Satrord . . . . . . . . . . . . . . . . . . . .  385,515 Tongs, culinary spring, G. Brinton . . . . . . . . . . . . . . . . . .  385.498 

Paint mill, J. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3Sii,441 Toy vehicles, axle for. L. �'rank . . . . . . . . . . . . . . . . . . .  385.452 

Paper box, folding. D. J. Rex . . . . . . . . . . . . . . . . . . . . . . . . 385,478 Trap. See Animal trap. 
Paper vesse18, machine for forming, A. J. Grin- Trees, device for fumigating, IJ. H. Titus . . . . . . . . . . 385.&39 

nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  305.55:3 Tripod bead, C. D. Oatman . . . . . . . . . . . . . . . . . . . . . . . . . .  385,567 
Patterns for Jlarments. making, If. X. Ledoux . . . . 385,637 Truck, locomotive, A. C. Packer . . . . . . . . . . . . . . . . . . . .  J85,476 

Pens, packing and guard for stylographic, R. H. Truck, traction, G. H. Edwards . . . . . . . . . . . . . . . . . . . .  , 385,449 

Disney . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,448 Trunk, W. J. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385rW4 

PhotolZraphic bath, mechanical, H. Ford . . . . . . . . . .  385,007 '.rrusfl, B. F. Atkinson . . . . .  . . . . . . . . . .  . . . .  . . . .  . . . . . . . .  385,587 

Photographic cameras, finder for, W. Harkness . .  385.51:) Truss, O. M. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,573 

Photographic shutter, F. M. Spaulding . . . . . . . . . . .  385,483 Type writer, electro-mechanical, J. F. McLaugh-
Piano. F. G. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Sii,ii80 lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · · · · · · · · · · · · ·  . . . .  385,565 

Pie guard, pastry, L. Lucas . . . . . . . . . . . . . . . . . . . . . . . . .  385,683 Type writing machinest ink ribbon for, Under-
PillS' feet. machine for cleaning, W. Archdeacon. 385,3a6 wood & Brookes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 385,891 

Pipe wrench. B. �'. Cbappell . . . . . . . . . . . . . . . . . . . . . . . .  385,595 Underwaist. E. W. Philbrook . . . . . . . . . . . . . . . . • . . . . . . .  3.'l5.570 
Pipes by electricity, joining. E. Thomson . . . . . . . . . .  3i5,:)i4 Valve. H. S. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385,521 
Pipes, device for removing water from gas and Valve and valve gear. E. F. Spaulding . . . . . . . . . . . . . . 385,533 

other, J .  F. Shay . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . 385,3l'8 Varve mechanism for oscillating engines, W. B. 
Planter, D. M. Parry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 385,568 Coulter . . .

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385.506 
Planter, E. Tyden . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . .  385.58.3 Valve. regulating. M .  O. Haldeman . . . . . . . . . . . . . .  385,619 

Planter. hand, S. Hackett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.511 Valve rods. disconnecting device for. T. C. Dill . . .  385.549 

Plow point. W. E. Sefton . . . . . . . . . . . • . . . . . . . . . . . . . . .  385,529' Valve. slide. W. J. Tbomas . . . . . . . . . . . . . . . . . . . . . . . .  385,431 
Plows, machinery for operatlDg steam. G. W. Vehicle bolster spring, J ackson & Harvey . . . . . . . . . 385,6:ID 

Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385.520 Velocipede. C. F. Hadley • . . . . . . . . . . . . . . . . . . . . . . . . . .  :l85.:l5O 

Pocketbooks, satchels, etc., frame for, L. Messer . 385,639 Velocipede, H. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5,620 

Post. See Fence post. Velocipede brake, Overman & Hadley . . . . . . . . . . . . . .  385.:370 
Powder duster, L. W. Grasnick . . . . . . . . . . . . . . . . . . . . . . 385,4.56 I Velocipede saddle, .L. Boudreau . . . . . . . . . . . . . . . . . . . .  385.40.'1 
Power. See Horse power. I Velocipede saddle. W .. L. Fish . . . . . . . . . . . . . . . . . . . . . . 38.'),606 
P!'ess. See Axle collar press. Baling press. Copy- Vending apparatus, D. W. Shiek . . . . . . . . . . . . . . . . . . . .  385.575 

ing press. Veterinary sur�ical instrument, J. Hilton . . . . •. . . . .  385,353 
Press, G. B. Boomer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385,541 Walking beam saddle. D. H. Bumpus . . . . . . . . . . . . . . .  385,542 

Printing machine. D. Carlaw . . . . . . . . . . .  . . . . . . . . . . . .  385,592 'Vasher. See Street washer. Wide range yield-
Protector. See Chimney protector. ing washer. 
Pulverizer, clay, J,. & H. M. Creager . . . . . . . . . . . . . . . . 385,342 Washing machine .. H. T. Henderson . . . . . . . . . . . . • . . .  38E,622 
Punch • •  J. J. Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385.607 Watch case. C. K. Giles . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  3Sii.612 
PyrotechniC Signal. G. A. Mannie. . . . . . . . . . . .  • . . . . 385,5b'2 Water closet, A. Elmendorf . . . . . . . . . . . . . . . . . . . . . . . . . 38.),409· 

Radiator, hot water, C� H. West . . . . . . . . . . . . . . . . . . .  , . .  385.:194 Waterproof composition for fioors. walls, etc., C. 
Radiator. hot water and steam. C. W. Newton . . . . 385.679 V. Mittge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  085,471 
Rail froll. 8pring-, W. A. Chapman . . . . . . . . . . . . . . . . . . .  385,594 Weighing grain, machine for, Solon & McMahon . . ao .... 5.'l2 

Ralls,. switch rails, or frogs,. fastening block for Weldin� machine .. direct-electric, E. Thomson • . . .  385.356 
I{U&l"d,. Moore &. Paulus . . . . . . . . . . . . . . . .. .... . . ... . 385,.4'13 Well boring machine, hydraulic. G. W. Durbrow •• 385,,600 

Wbeel. See Wind wbeel. 
Wheelbarrow. C. D. Spalding . . . • • • • • . . . . • • . . . . . . . . . .  385,381 
Wide range yielding washer. H. A. Harvey . . . . . • . .  385,621 
Wind wbeel. W. W. Lockwood . . . . . . . . . . . . . . . . . . . . . .  385.674 
Winding quills and bobbins, machine for, V. 

Royle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • .  385.480 
Windmill. �'. Boccard . . . . . . . . . . . . . • . . . . . . . • . . . • • . • • . . .  385,4lJl 
Windmill. J .  S. Marshall . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 085.676 
Wire spooling machine, W. H. Sawyer . . . . . . . . • . . . .  385.684 
Wrench. See Pipe wrench. 
Wrench. R. L. Mabrey . . . . . . . . . . . . . . • • . • • . • • . . • • . . •• . .  385.464 
Wrench, J .  P. Mitchell . . . . . . . . . . . . . . ........ .. . . . . . . 385,366 
Wringer. See Mop wrin.ller. .. 

DESIGNS. 
Bottle, nursing, A. Geyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,420 
Cigar lighter and cutter stand, J. Kaufmann . . . .. . .  18.421 
Glove, C. P. Button . . . . . . . . . . . . . . . . . . . .  ,. . . . . . . . . . . .. . .  18.417 
Padlock case. J. J. Tower . . . . . . . . . . . . . . . . . . . . • . • . . . .  18.436 
Register front. hot air. E. Shenton . . . . . . . . . . . . . . . . . .  18.43.'> 
Rug. J. Pegel . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  18.431 to 18.433 
Rug. A. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.487 to 18,439 
Stove, heatin�, King & Wilkinson . . . . . . . . . . . . . . . . . .  18,422 
':f.1rimming. dress, A. V. Schoonmaker . . . . . . . . . . . . .. . . 18,434 
Upholstery fabric. G. A. Cri.son . . . . . . . . . . . . . • 18.418. 18.419 
Walls, surface ornamentation of, F. Koskul, 

18,423 to 18.420 

TRADE MARKS. 
Alloy for jewelry. J. Mubr . . . . . . . . . . . . • . • • • • . . . . . . . . . .  15.658 
Baking powder, H. W. Matt . . . . . . . . . . . . . . . . . . . . . . . . .  15,657 
Bells. electric, J. F. Wollensak . . . . . . . . . . . . . . . . . . . . . . .  15,664 
Butter in prints. S. T. Edel. Sr . . . . . . . . . . . . . . . . . . . . •. • •  1&,652 
Chocolate. C. Alden's, H. L. Pierce . . . . . . . . . . . . . . . . . .  15,660 
Corsets, W. I. Allen . . . " . . . . . . . . . . . . . . . . . . " . . . . . . •. • .  15,649 
Extracts or sirups for making a beverage, Coffin & 

Wood Cbemical Company . . . . . . . . . . . . . . . . . . . • . . . .  15.650 
Goods, dress. R. B. MacLea & Co . . . . . . . . . . . . . . . . . . . . 15,655 

Medical sompounds, certain named, W. B. Riker & 
Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,601 

Needles, H. Milward & Sons . . . . . . . . . . . . . . . . . . . . . . . . . .  15,656 
Porter. ale. stout, lager beer. and Boda and mine-

ral waters, W. F. Hollwedel . . . . . . . . . . . . . . . . . . . . . 15,654 
Razors. Son Brothers & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,663 
Remedy for dyspepsia. liver complaint, and con-

sumption , J. I ... Connelly . . . . . . . . . . . . . . . . . . . . . . . . .  15,651 
Sboe dressing. liquid. It. b'. S. Heath . . . . . . . . . . . . . . . .  15.653 
Skates, C. I,. Peirce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,653 
Transom lifters, J. }1\ Wollensak . . . . . . . . . . . . . . . . . . . . .  15,665 
Whisky, M. Sbaugbnessy & Co . . . . . . . . . . . . . . . . . . . . . . .  15,662 

A pri nted copy of the specl:Hcatlon and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway. New York. 

Canadian IJatents may now be obtained by the 
inventors for any of the inventions named in the fore
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 36'1 Broadway, 
New York. Other foreign patents may also be obtained. 

Inside Page, each I neertion _ • •  ,.. � cents a line. 
Back I'nae, eReh i n se rti on - - - $1 .00 n. l i ll e .  

The above are charg-es pel' agate line-about eight 
words per line. 'l'his notice shows the width of the line, 
and is set in ag-ate type. Eng-ravings may head adver
tisement'i at the same rate per agate line. by measure
ment, as the letter press. Advertisements must be 
received at, publication office as early as Thursday morn
mg to appear in next issue. 
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Cutalogues Fre e t o  any ad d.'e .. ". 
GOOD N O W & WI G J l TilIAN. Boston, Mus • •  

E LECTRICAL STRESS.-AN INTER
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potentials. With 9 figures. Contained in SCI I!:NTIF I C 
AM>;HICAN SUPPL KME " J', No. 646. Price 10 cents. To 
be bad at tbis office and from all newsdealers. 

USEFUL BOOKS.  
Manufacturers. AgrIcultUrists, Chemists, Engineers. Me

chanics, Builders. men of leisure, and profeRsional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through ·the mail� 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
di:trerent subjects, has recently been published for 
free circulation at the office of this paper. Subject.s 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 

ID.UNN & CO •• 361 BroatlwaI. New York. 
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Three Prominent New Orleans Dentists 
��tc;f 

\i.� opinion of their profession after thorough 

������ %t .. . .... .. . .. . ; . .. sc;:;; 
� 

.. � .. :::: . . .. ? 
NEW ORLEANS, June 11, 1888. 

After �atisfactory trial. I can safely say that the polish 
obtained from the l(eLt is superior to that which is ob-
tained from the bristles. J A S .  WEST, D. D.S. 

I consider your brush an improvement on the old 
tooth brush. It. J. FRIEJ) "F. R [CHS. 

I can cheerfully recommend it as being snpp.rinr to any 
other in the market. I intend to recommE'nd i t  to al l my 
patrons. Respectfully, G. P. MALOS EY. D.D.S. 

First cost, 60 cents, for holder and box of 18 Felt Pol
ishers ; latter only need be renewed, 25 cents per box ' 
holder imperishable j at all dealers or mailed by 

, 

HORSEY M' F'G CO., UTICA, N. Y. 

:r=,"< " il A PERFECT SEWING MAC H I N E  
, "  ' �� M O T O R 'QI �"'l'r� � R U N S  BY H Y DRANT WAT E R  

.J';J� I I P R E S S U R E .  
� if ' "," C O S T :, O N LY $ 1 5 .00 C O M -��]�I P L E T E  S E ND F O R  C I R C U L AR 

T U E R K  WAT E R  METER CO.  
, S Y RAC U S E  N Y  

TELESCOPIC OHJ ]£()TlVES AND MIR-
rors. 1.'he�r preparation and teF:ttmr.-By H. GrublJ, F. R. S. An Interesting description of the processes now 
emploYE'd in the construetion of telescopi.c objectives prefaced with a short history of the manufacture of. glass. ('ontRined in �C [ E :\" T I FIC A MERIC A N  SUPPL I!:
M E NTS , Nos. ;)4!S and 549. Price, 10 cents each. To be obtained at thts office or frum any newsdealer. 

FOR REDUCI NG  PRESSURE 
And maintaining it at an uniform degree, the MA �ON 
R E D Ut: I N G  VA I,V E  is the m ost ,·el i ub l e .  It is �T:� �ri ��� :u�:�l;:tYn::i�s ��}'it
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MASON R E G U LATOR CO. , Boston ,  Mass. 

1V.I: C> T C> � S .  
The most efficient aI)d economi_ cal means uf obtaining from oneeighth tq fHteen horsepower and 
upward. A motor which does the greatest amount of work with 
the Uflte of the smallest stream of water. specially adapted for rU'.lni!lg cheaply and efflcientJy. PrInting Pre8ses, Elevators, Church Organs , Coffee Millb, Sewing )fachine8, Lathes, Den
tal Ct,mtl'ivances, and in fact. 
any plece of Mechanism. 

Binghamton H ydra u l ic Street, Binghamto n ,  N .  Y.  

�I\Cf-lIN I ST S '  S UI' � L AT H E S  V \.� 
I": S E N D  1 3  C E NTS 'j:J C H vC K 5 ,,\0° L F o R  I L. L.U S T RAT E D  CATAI.OG U E'l./� ............... ",? ' SCREW5 M ONTGOM ERY&CO  1 05  F U LTON S T  N Y  J'\l�\';,A�'P£R"rc 

THE GENERATION OF STEAM.-A 
lectnre by Geo. H. Babcock delivered in tbe Sibley College 9our�e. I: The production of Heat. Furnaces fur burnlOll bItumInous and anthracite coal, wood. 8aw� dust. w�ste gas, natur�] gas. etc., descri bed. II. 'The �eneratlOn of St�am. General principles to be observed In. the �onstructlOn of boilers. With 14 figures. Cont.amed ]n SCI l£:N TIFIC AM ERICAN SUPPLEMENT NOB 
:n�4f�6! �ifgew�d�1l�s�

ents. To be had at this 'Office 

Clark's Adjustable Wing 
Venti lat ing Fans, 

For Ventilation of every de
scription. 

::EI:ea:vy Pans 
FOR DRYERS. 

Results Guaranteed. 
Catalogue Free. 

GEO. P. ULARR, 
Box L, 

Wimlsoo' Locks, Conn. 
New York Agent, 

James Goldsmith. 744 Broadway, N. Y. 

DRY Am REFRIGERATING MACHINE. 
Descrivtion of Hall's improved horizontal dry air refrig .. 
erator. designed to deJiver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu
tions per minute, and capable of reducing the tempera. 
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diagrams illustrative of its performance. Contained in 
S('n�NTIFIC AMERIC A N  S UPP LEM .KNT, No. !lS�. Price 
10 cents. ro be had tV thi� Office and from all news
dealers. 

NATURAL GAS INDUSTRY AT PITTS

g�:;p�naY:-�i�ri'f5 ��V��rraffo��: �oa:gr��ll�I'1r.Jl� 
TIFIC AMERICA N SUPPL �;MENT. No. 621 . Priee 10 cents. To be had at tbls otllee and from all newsdealers. 

O I L  E N G I N ES .  
}i"'or Printers. Steam Yachts, 

water, l!Iawingwood, 
Carpen-
5 H. P. 
d u st. 
water 
Cata-

SCIEN-

92 Pearl St., Boston, Mass. 

MACHINERY PALACE OF 'fHE PARIS 
Exblbition of 1389.--Description of the main gallery of 
the machinery Palace, hnd ot the 302� foot trusses 
which are to be used in its construction. With 2 en
gravings. Contained in SCIENTIFIC AMEU1CA N Sup
PI.EME " T .  No . .. 94. Price ]O cents. To be had at this 
office and from a l l  newsdealers. 

E LECTR I C  L IGHT A N D  POWER.  
Edco system of Arc and Incandescent Lighting. DI

rect or in connection with the Storage Batteries of the 
Electrical Accumulator Co. Dynamos. Motors, Lamps, 
Bati-

eBt!' ;;�� i6:r'W'c\ Ei:��r�luC
p
�\�:MP AN Y  

::::4 Carter lSueet. Phi1adelphia.� Pa. 

© 1888 SCIENTIFIC AMERICAN, INC.
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HENRY CAREY BAI RD  &. CO. 

lDdnstrJal PubU.hers. Book.ellers, and  Importers. 
S l O Walnut St •• l'hiladel phia. l'a .. U. S. A .  
Orour new and Revised Catalogue o f  Practical and 

Scientific Books, 80 pages. 8vo, and our other Catalogues 
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to any one in any part of the world who will furnish his 
address. 

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap. 

To  any person about t o  erect a dwell!ng house or sta.
ble, either In the country or city, or any builder wishing 
to examine the latest and best plans for a churcb, school 
house. club bouse, or any other public building of high 
or low cost. should procure a complete Bet of the ARoHI

TECTS' AND BUILDERS' ED ITION of tbp. SCIENTiFIO 

AM .RICAN. 

The Information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves tbey wlU 
lind the work suggesti ve and most useful. Tbey contain 
colored plates of the elevation. plan. and detall draw
Ings of "lmost every c lass of buildlug. with specifica
tion and approximate cost. 

l!'our bound volumes are now ready and may be ob
tained, by mall . direct frc.m tbe publ1shers or from any 
newsdealer. Price. $2.00 a volume. Stitched In paper 
coVers. SubSCription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

FORE IGN PATENTS 
THE IR COST REDUCED .  

Tbe expenses attending tbe procuring of patents In 
most foreign countries having been considerably re
duced tbe obotacle of cost Is no l onger in the way of • 
arge pruportion of our inventors patentlng their inven
tions abroad 

U ,\ N ,\ J) A .-The cost of a patent in Canada is even 
less tban th" cost of a United States patent. and the 
former IDcludes tbe ProVlDces of Ontarlv. Quebec, :"1ew 
Brunswick. Nova Scotia. Britisb Columbia, and Mani
toba. 

Tile number of our patentees who avail themselves of 
tbe cheap and easy method now alTered for obtaining 
patents In Canada Is very large. and Is steadily increas
Ing. 

EN e  . . . \ ND.-The new English law. which went Into 
torce on Jan. 1st. 1885. enab es parties to secure patents 
in G rent Britain nn very modp.rate terms. ABritisb pa
tent includes England, ;;cotland. Wales,Ireland and tbe 
Uhanne l  Islands. Great Britain is tbe acknowledged 
finanCial aud commerci"l center of the world. and ber 
goods are sent to every quarter of the globe. .A good 
Invention is like y to realize a. much for the patentee 
n. Knolland 8S bls United States patent produces for 
bim at b,"ne. and the small cost now renders it possible 
for almoot every patentee in this country to secure a pa
tent In Great Britain. wbere bis rights are as well pro
jected as In tbe United �tates. 

o'r H E  It CO U N 'I' It I I'S.-Patents are also obtained 
on very reasonable terms In France. Belgium, Germany 
Austria. Russia. Italy. Spain (the latter includes Cuba 
aud all the other ;;panish Colonies). Brazil. llrltlsb India 
Australia. and tbe other British Co: onies. 

An experience of FORTY yeara nas enabled the 
publishers of THE SCIENTIFIC AM E IUOAN to establish 

competent and trustwortby age']cles in all the principal 
foreign countries. and It bas always been their aim to 
bave the business of their o:;ents promptly and proper
ly done and their intere.ts faithfully guarded. 

A pampblet containing a synopsis of the patent laws 
of all countries. including the cost for each. and otbe 
Information useful to persons contemplatmg the pro
curing of patents abroad. may be had on application to 
tbls office. 

M IJ !Oi N  & ('0 .. Editors and Proprietors of THE SCI
ENTI FIC AMEH.ICA S .  cordially invite aU persons desirinJl 
any iuformatlon re ,ative to patents. or the registry of 
trade-marks. In this country or abroad.·to ooJl at their 
offices. 361 Broadway. ExamlnatioD of inventions. con
sultation. and advice free. Inquiries by mail promptly 
answered. 

Address. MUNN & C O . ,  
Publlsbers and Patent SOlicitors. 

861 Broadway. New York. 
BRANCH OF"ICES : No. 622 and 624 )<. Street, Paci1lc 

Bui lding, near 7th Street. Washington, D. C. 

I .�. -, -/ ' �TIGHT &SLACK BARRELMACH IN£�y 
' �1 I � Ll A S PE C I A LT Y C: nJ  

� - =---=.::: J O H N  G R E E NWOOD � C O  R O C H  ES fER N Y 

J,itutifit �tutri'IU. 45 

THE PENNSYLVANIA GLOBE GAS LI GHT CO .  

OIL WELL SUPPLY CO. Ltd. 
9 1  &; 92 WA'rER STREET, 

Plttsbn rgh, I:'a., 
Manufactl1r�rs of everything needed for 
.A.�TE S X .a. 1"IT �:JiJx.x.. 

lor either G as, Oil, Water, or Mineral 
'�rests, Boilers, Engines, Pioe, 
Cordage, lJrilling Tools, etc. q!i�:fSI. Illustrated catalogue, price 

lists and discount sheets 
on request. 

R&'i.�tr.CJ!·l!I(��rufo l�.���'l;H:�t-'E��H"d 
WeU endowed well equipped departments of M.ecbani
cal and Civil En';dneering. Electricity, Chemistry).. und 
Drawing, Extensive Shops Rud J ... R.boratories. }1"'or uata
logue, address '1'. C. MENDENHALL, Pres. 

With saw for cutting metals. Saves all tbe broken 
haCk-saw blades. In use over two years in all parts of 
the country. The new clamps bave the. edges bevelled 
that. hold the Raw. By mail, with one bla.de. 50 cents. 
Extra blades 8�" x � " , "  Star," 7' cents each, 70 cents per 
dozen. by maiJ . BladeR 8 "  x i" t • •  Stubs," 35 cents each, 
by maH. Discount to dealers. 

NOROTO N MFG. W O R K S ,  Noroton, Uonn. 

TH E  PENNA.  DIAMON D D R I LL &. M F G .  CO.  IlIltDS nOllO, l'A . ,  Builders o f  Higb Class 
Steam Engines. Diamond Drilling and General 
Machinery. l!'Iour Mill Rolls Ground and Grouved. 

TuDB M.a.BJ[ n..naua.n. The Stron�e8tt Cheapest" Bt_L_' B tt St� t��th�;
s
Jn�'��'1,'t

i
:!B:� BLKeS el • Ing. Beware of fraudulent 1_1��I�lrnll�m�Mlllllmmll and poor i!" itation�. None , I genuine Without thus trade 

� mark and picture on the 
. � package. 
, . G reene, Tweed & Co. . � Manu/act'Wrers, 

P._ J ... 31, isaa. 83 Chambers SImI, New York. 

(Incorporated 1877 .) 
Nos. n IlL (9 !\ OI·th toivtlll id St. 

PHILADEI,PRlA, P A . ,  U. S. A. 
Contl'actors tor Lighti ng Streets and Erecting 

Gas and Water Works. 
Manufacturers of 

Gas Machine� for Lighting Dwell
ings, Mins, and Publi c  Bu:ldings, 
Street and Other IJantern�, Plain 
and Ol namental ; Lallip l"ost� for 
Street� and Private Grounds j Gas
oline Fixtul'e"" Chandel ier,s,IJamps 
and Brackets. Dealers in Gusuline 
for Gas Machines, GUllio l ine for 
Street IJilithting, Urude Oi l for Gas 
Works, and otber product. of Petro
leum. -1 SS6.
William L. Elkins, President. 
Wm. r.�fiin��l�.��\.ef��!r�

anager. 
C. K. Robinson, Secretary. 

R.�t�E�I'i�·:l�N�'��·l??�I�:e�l,��(io��T -
neering in the United States. Next term beg;ins Sept. The Register for 1888 contuin6 list of graduates for 
year8, with t.heir posi tions ; also course of study. reqUIrements for admission, expem�es, etc. Candidates lIving at a distance may be examined at their bomes. 

Address DAVID M. GREENE, Director • 

��t' CARY &' MOEN 8a 
,sTEEL WIRE OICe> DESCRIPTION � U 
234- W. 29 ST. EV£RY & STE£LSPRINGs. NEWYDRK CITy 

IT PAYS to sell our Rubber Stamps. Free Catalogue � to agents. Cbandler & �'isher. Clevehmd,O. 

OTTO OAS ENG INES .  
Over 2 /i , O O O  !!Iold. 

Horizontal . . . . .  Otto . . . . Gas Engine •.  
Vertica!. . . . . . . . .  Otto . . . .  Gas Engines. 
Twin Cylinder • .  Otto . . . . Gas Engines. 
Combined . . . . . . .  Otto . .  { �:J �����.s 
Combined • . . . . . .  Otto . .  t �:d��!�

e
gs 

ono GAS ENG I N E  WORKS, 
CHICA.GO, PHILA.DELPHIA.. 
New York Agency, 

l S  Ve�ey Street. 

Barnes' Foot-Power Dlachi n ery. .. lumplete outtlts for Actual Worksnop 
Business. Read what a customer says : 
c�����:!�:�F���r 
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not. see how it can be produced at such 
low cost. The velocipede foot-power 
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little tired as if I had been walking 
�!����;;�t fr:��rw�\J�&S�t:�\U:R;�� 
Co. Address llI99 MaID St .. Rockford. lII. 

SAVING I N  C A S  B I L L S  TO M A N U F A C T U R E R S I By adopt l n  .. C h a m berlaI n ' s  C a s  Contro l l e r  B u rner. " 
42 page book reafry. A M. GA S SA VING CO. , SPRIN G F I ELD. MASS. 

Branches : 733 B'way. New York ; C. D.  I .... EET. U. S. Hotel . Boston. 

� HARRISON CONVEYOR ! 
H.!�g Grain, Coal, Sand, C lay, Tan Bzrk, C inders, Ores, Seeds, &c. 
����. I BORDEN, SELLECK & CO. , h la��'\.':.rs, } Chicago, ilL 

pl"::ifi��ls f:;l·u!!nit.�)·:��.tJ C�·;;�r:��tii�!t:f ��; U. �. A t"lUol'ed C.·ullie.' " lU n i n e . " - NAVY DE .. 
PAHTMENT, WASHINGTON, Jut'll 10, 1888.-Sealed pro
posals will be received at this Department until 12 
o'clock noon. on Friday. tbe 10th day of Augu.t, 1888, 
for furnishing the materials required, under the Bureau 
of Construction and Repair. for UBe 1n the const.ruction 
of said cruiser, at the Navy Yard. Br0ok lyn .  N .  Y. 
Printed schedules of the materlals and articles required, 
arranged in classes and particularly descri bed, bhmk 
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c lasses as desiguated in the schedule. but no bid for " 
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the right to reject any or a ll bids, as, in his JUdgment, 
the interests of the service may require. 

D. B. HARMONY, Actiny SeC?'etary of the Navy. 

pr:Fo:bn�sd�It��e�t���J11�'��:!�:ffB���I;�.!I�: " TeX81111 " at the Navy Ynl'd ,  PO l ' tl!llnouthrl V i r-�!:!niI��ts�2'"u��iA:it���Iy 6�;f����b��n s'ct 
C
Of 

Congress, entitled •• An act to increase the naval estab
lishment," approved August 3. 1 886 (24. Stututcs at Larg�, 
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;\Ionday. tbe 23d day of July ,  1888 for furni.bing tbe fol_ ��fJ��i��S����� �����:, ;?�:!������tClh���
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and twenty (9'�0) tons of steel plates from 2% to 2& pounds 
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lows : About tWO hundred and seventy (270) tODS of �:i��'j;��g 8�2)fo�.:'�r"i:��ie 
a
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proper curvature. from 11 to 24� pounds per lineal foot ; 
about ten (10) tons of 'l'-bars, uf 8 pounds per lineal foot; 
abuut ninety-one (m) tons of channe l -bars, of 10. 15. and 
25 pound. per lineal foot. CLASS C.-Steel ri,oets.-About 
one hundred ( 100) tons of otl el rivets from !IS inch to 1� 
inch diameter. C LA S S  D.-Steet castings.-About one 
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said material to be of such detailed dimensions, weights. rf:: ::B��r� :�d ��b��iJt�:���d
al�u�e pfa°c�8���f�g�s f� 

the Navy Yard , Port:;mouth. Virginia, a s  may be deslgw 
nated by the Oommandant of said Ys.rd. Deliveries to 
commence within (,hlrty (30) days from tbe date of con
tract, and to be comp l eted within six (6) montbs from 
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sistsnt Naval Constructor at said NaVy�ard . and in the 
order requjred to carry on the work to the best inten:8ts 
of the Government. AU material to be of domest iC manu
facture, and to be accepted only after passing such tests 
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w\l] be furnlsbed on application to tbe Bureau of COD
struction and Repair, and may be for one or more of the 
classes designated, but no bid for a portion of any class 
will be considered.  Each �roposal must be llccompRnied 
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proposal must be accompanied by a certified check. pay
uble to the order of the Secretary of tbe Navy, for an 
���r�:d

e
¥�6� 

t
fh:��c�:�s1t�

t
bt��;:;'in

i
ge ;���:d

e
¥� 

him on bis entering into a formal contract for the due 
performance of the work, and giviD� bond for the same, 
with satisfactory surety, in a penal sum equal to twenty .. 
five per cent. of the amount of his bid ; but in case he 
sball fail to enter into such contract and to give such 
bond witbln twenty days after notice of tbe acceptance 
of his proposal, the check accompa�yil]g such proposal 
shall become the prorerty of the United States. All 
checks accompanYIng proposals which are not accepted 
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Armored Battleship . Texas, ' "  and addressed to the 
Secretary Of the Navy, Navy Department. ·W ashington , 
D. ( ' . Each class of materia l s will be bid for separately, 
and tbe Secretary of the Navy reserves tbe right to re
ject uny or all bids or the bids on any class or classes, 
as, in b,. judgment, tbe interests of the Government 
may require. 

D. B. HARMONY. Actin(l Secreta,'II of tM Navy. 

Scientific Book Catalogue GUILD " GARR ISON �SS I C N E E'S SAL E. 
ltECENT L Y  ""';;.JJ.ISHED. BU=:��S?e;:;rp!.::.: �. J;;t;r�;d �;e-:;--de- Smith, Beggs A; Ranken Dlaehine Co. Property. 

Our new catalogue containing over 100 pages, includ.. sc:ripti0!l of LiquidH or 8emi:1 iquids. Vncu um 1· II�P8 Embracing nearly an Enth'e Illock of City Iteal Es
lt�g works on more thaD fifty dift'erent subjects. Will be o{ the hIghest ef!lctency. Fl l tel' l·l'el!is P U III PS, A n', t ate, described as follows : The whole 11lain �treet 
mailed tree to any address on application. (JI"n ... , and "  ACId Illowel'lj. A i l- Compl'elllSOl's. fl'ont of City Block N o .  296, being 240 feet on west BoUet· Feed Pu.mps, etc. side of said street, "nth a frontage of 1 60 feet  on lllUN N  & CO . ,  PUblisbers ScientifiC American. enst side "f �ecol ld S.reer, 300 feet on 80u . b  3 6 1  B" oadway, N ew York. The CUSHMAN Patent �ide of lUonroe Sn'eet �.ntire block front), by 1 ,') 11 

No ltl O RE Fl.IES. Send 25c. for a sample of 
the on ly successful Fly Trap in the world, to Z. 
XEV ERS, 208 Brannan Street, San li'rancIsctJ, CaL 
Also State Rigbts for sale. 

Chamfering, Howellng. and CrosIng. 

BARREL ,  KEG, 
H ogshead , 

.AND 
STAVE lIIACHINERY. 
Over 50 varieties manu

factured by 
E, & B, HOLMES, 

BUFFALO, N_ Y. 
SHIP WAVES.- BY SIR WILLIAM 
Thomson. A lecture delivered before the Institution of 
Mechanical Engineers.-Deflnition of wave. 'l'he di1fer
ent kinds 01 Wllves. Waves produced in water by bouts 
and the wind. How the wave procession is kept u�. 
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M ENT No. 6 1 ii. Price ten cents. To be bad -at this 
office and from all newsdealers. 
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HarUord, Conu. gage of about $60.000, on Tuesday, the 21sk!lml ;e(.� 
1888, betwe� tbe hours of 12 o'clock noijlssignee --2-n-d--�------M-ACH I NERY 

�. � P .  M .  o f  said day. WM. H
An�g:t!�paVing Bank. 
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6311.  Price 10 cents. To be had at tbis office and from 
aU newsdealers. FOR SALE City County. o r  State Ri�ltT
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P t '  t 3/0 454 Address DIP ex as 

V OLNEY W .  M.ASON & CO., Regulator Co., P.· oJi�� 940, o� 31 11rondway,New York. 

FRICTION PULLEYS CLUTCHES and ELEVATORS Shepard 's New $60 Screw- cutting loot Lat�e 
PIW V I D EN U E. It. I .  .; Ifoot and pow']·.��'i�Efg� 

our name on in Rubber, only 20Ctf'. silver. 
trClub of 6 diiferent names for .1. bilL 

CloseR to carry in Pocket. Strong-est made. 
RUBBER STAMP CO., New naven. COD1lo 

� Presses, Scrol lMdndrels, Twist """ me,nts, Chuck�lipers. etc. • D���b.!!O�. trial . IJathes on 
p�WXnlor catalo,5tue of Outfits 
tor .A mateurs or A rti8ans. 
Address H. 1 ..  !'! H EPA lt D .  AGEN 'J', 

1 34 EC��';�:����\\.IO. 

ness. M agic Lanterns Bnd View,", of popular sub.. 700 Engrav LightniD;g mailin� it. 
jecte. Catalo�e8 on appJication ,  Part 1 Optical. 2 ings of Hydrauhc American 
$ 1 0 . 00  to $50 . 00 �r:l�g!:t W !�dfac:r E g�il�O:n�L B�5��%�c' L 
Matbematical. 8 Meteorological, 4 Magic Lanterns, etc. W E L L  WELL wen Work" 

PERFECJ£VisPA!!� I L E ;�;;;;i80;t;t�;D;�I� , P ��� I ;c�: ���E. The Koch Patent FUe. for preservinll' newspapers, Mag-

1111, Oldest and I.ar"est Manufacturers in the UnUed State�. 

T� Scientifi c A meri can 
PUBLICATIONS FOR 1 888. 
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" SCIENTIFIC AMERICAN " in gilt. Necessary for 
every one wbo wisbes to preserve the paper. Address 

MUNN & CO .. PubUshers SCIENTIFIC AMBRICAN. 

For MechanIcal Purposes. 

.A1.r Brake :Erose 
A SPEC l A l.TY. 

CURE FOR DEAF R
UBB:�

B
:'::S�' A il'INC ,  

THE I AND S I R  TREADS .  

1-:;;;;;tjII!!-;;;::--' rJ'..o:�sE�'W:Jl\[��R:lyC¥tS:: NEW YORK BELTING & PAC Kl CO., 15 PARI{ ROW, N. Y. 
storl' the Hearin�whetherdea.f- J OHN H. CHBEVER, Treas., Branches : 167 Luke St . •  Chl�O ; 308 Cbestnut St .• PIlUa.; 52 SUllimer St., Boston; 

j::";t.'l,'h=t!':..r:h.am!�I':.�t� J . D. CHEEVER, Dep'y Treas. Post & Co . •  Cln., O. EUT9Pe'n Br'ch, Pickhuben 5 Hamburg (Freihafeng�blet), G er. 
comfortable, always in position. Mn- I 

�:IIiilL.:::I!!:S�JiIl��iBt�i i C E & RE F Rl GE RAT I N G ��i;��:.�;:'/G: 

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

year. • . • . . • . • . . 5.00 
The Scienti!!c American. Export Edition (monthly) 

one year. . . . . • • • • • 5.00 
The Scienti!!c American, Arcbitects and Builders 

Edition (montbly), one vear. . . . • .. 2.50 
COMBINED RATES. 

The SClentific American and Supplement, . $7.00 
The SclenU!!c American and Arcbitects and Build-

ers Edition, . . . . • • • • • .&.00 
The Scientific A merican, Supplement, and Arcbi. 

tects and Builders Edition. . • . • • �.OO 
Prop&rtiOnau Rates for Sia: Montll8. 

'l'his includes postage, which we pay. Remit by posta 
or express money order, or draft to order of 

JrnlN� &; CO • •  361 BroadwaY. New York. 

© 1888 SCIENTIFIC AMERICAN, INC.



)V(bverfisemenfs.  
Inside l.)&ge. each insertion "" - - .,. a cents a line. 
Back Patre, each inKel·'ion • • •  81 .00 II line. 
The above are charges per a.gate lIlle-about eight 

words per line. 'rhis notice shows the width of the line, 
and is set in agate type. Engravings may head adver .. 
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn .. 
ing to appear in next issue. 

The March of Progress ! 
O U R  LATEST IMPROVEMENT ! 
" ()ompetition il!l the l ife of trade," and if you 

have not seen our improved $3 Shoe, made for the 
SU Jllmer and Fal l  trnde of 1 888, you cannot im
agine how l ively trade is. or how bard our competitors 
have to work to keep within sight of us. 

Ask your retailer for the James Means' $3 Shoe, or 
the James Means' $4 Shoe, according to your needs. 

Positively none genuine unless having our name and 
price �tamped plainiy on the soles. Your retaIler will sup
ply you with shoes so stamped if you insist upon his doing 
so; if you do not insist, some retai lers will coax yon into 
buying inferior shoes upon which they make a larger 
profit. .MEANS' 

3 SHOE 
X C E LLE D I N  

UN E D UALLEll 
D U RAB I LITY 

Such has been the recent progress In our branch of 
industry that we are now able to affirm that the James 
M eans' $-' Shoe is in every respect equal to the shoes 
which only a few years ago were retailed at eight or ten 
donal'S. If you will try on a pair, you will be convinced 
�hat we do not exaggerate. 

Ours are the orIginal $3 and 84 Shoes. and those who 
imitate our sy�tern of business are unable to compete 
with us in qual ity of factory products. In our lines we 
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by wide .. nwal,e  l'et,ailers in all PUI'ts of t lte 
country. 'Ve  will place them easily within your reach 
in any State or Territory if you wil l invest one cent in a 
postal card and wrIte to us, mentioning the SCIENTIFIC 
AMERlCAN. 
James llIean8 & Co., U Lincoln St., Boston, MasS. 

STEEL :e.A�S. 
For A uti.Friction 8eal"ings, of 
Best en�iit Steel. Hardened, 
G ,'ounel , nnd Burnished, from 
3-16 In. to 2 in. diameter. 

In quality and density of metal, 
in uniformity of temper, nnd in ac
curacy and nicety of finish warrant
ed unequaled. 

ar Samples and prWes on applica
tion. 

R o l l l ng·Mach l n e  Co., Fltehburlr, Ma ... 

THE AMERI�AN ULL TELErH�NE ��. 
95 M I LK ST. ,  BOSTO N ,  MASS , 

This Com pany owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174, 465, and January 30th, 
1877, No. 186, 787. 

'citutifi t �mtritjlu. 
Gr.A.B :m�GrI:N"El 

"Th e  Bal dwi n "  
ExhJibited at the late AmerWlm Institute FaVr. New York. 
A four horse-power engine in connection with storage bat-t�7te:�32Vi:h�), i��ai��e�c�netrf�t;tCfr��t,
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ness that can be obtained from the high-speed steam engines 
in common use for electric lighting, and permitting any num
ber of lights to be shut off or turned on without affecting the 
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purposes where a sufe and cheap power is required. Manu
factured a.nd guaranteed by 
01iis Bro1ihers d:::! 00. 

THE COPYING PAD.-HOW TO MAKE 
and how to u�e ; with an engraving. Practical directions 
how to prepare the gelatine pad, aI�d also the autiine ink 
by which the copies are made ; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in SCIENTU'IC AMERICAN SUPPLEMENT, No. 
4,3S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

DIAMONDS and CARBON 
For ProspectinJ! Mining 
Drills, also for all kinds of 
Mechanical Purposes. 

The subscriber is the 
Pioneel' in this business, 
and is the Oldest Estab
lished House in the States. 
He only deals in first-class 
articles. Send for circu
lar to 

J. DICKINiSON, 
64, Nllssau St., N. Y. 

COSTS IN MANUFACTURES.-A LEC-
ture by H. Metcalfe. U. S. A . ,  delivered in the Sibley 
Liol1ege course.-An elaboration of a system for the 
management of factories and employes. A valuable 
paper. Contained in SCIEXTIFIC A M ERICAN SUPPLE
MENT. N o. 605. Price 10 cents. '1"0 be had at this office 
and from all newsdealers. f?,RE S E R VAT I O N  O F  M E A T Without Cans-Egg shell method. 
Apply to DR. SALZER, 613 Park Ave., Baltimore, Md. 

E R I E  E N G I N E  WO R KS 
C L E V E L A N D  8. H A R D W I C K , 

WAL N U T  S T R E E T ,  E R I E , P A  S T A T I ONARY , P O R T A B L E , S E M I P Q R  TA B L E  , COM81NE D ,AGR IC U L T URAL 
e: N G I N  E S .  S T AT 1 0 N A. RY , p O R t  
A B L E  VE R T I C A L  B O I L E R S .  

Steam ! Steam ! 
We build Automatic Engines from 2 to 200 H. P., 

equal to anything in market. 

A Large Lot of 2, 3, and 4·H .  Engines 
With o r  without boilers, loW" Cor cash, 

B. W. PAYN E & SONS,  
Box 15, Elmira, N. Y. 

I RT PHQTOS-,��Gft��!��(��S I\: 5 3  .'RANKLIN , lI , I , M A C H I N E ' CATALOGUE WORK 
GOLD MINING M ACHINERY. - DE-
scription of some new mining plants constructed in 
Englana for use in the Transvaal, Austria and Hungary. 
With 10 figures. Contained in SCIENTIFIC AMERICAN 

f�I�'.;�:E,,�1l�m ��3�e::J�ilgr��nts. To be had at 

Elevlltors and Hoisting Machinery, 
38 PA RK ROW, NEW YORK. 

I F  -..,....-- O U  U S E  
VALVE', SI /� .'---.) 
\C"-\_\- � \l� I\\\'\) \'1\,'0\'0\ \\'0\ \-\�\..l\Wi', "'----_J E N KI N S  B R O S .  
71 John St., New York. 105 Milk St., Boston. 

13 S. Fourth St., Phila. 54 Dearborn St., Chicafo<o. 

HO W TO :MAKE AN INCUBATOR.-
Full directions. illustrated with 7 fie-ures. Also direc
tions for operating the apparatus. Contained in 
SCHJNTIFIC AM}�RICAN SUPPLEMENT, No. ti l �. PricelO 
cents. To be had at this office and from all newsdealers. 

CHEMICAL AND ALLIED INDUS-
tries.-By Watson SmiLh . A n  elaborate report upon 
the objects illustrative of the progress, advance. and 
present f)osition of the chemical industries shown at the 
Manchester Royal Jubilee Exhibition. Contained in 
Scn;NTIFlC A MERICAN SUPPLI�MBNT. Nos. 62,.. , 62�. 
629, 63 (), 63�. Price 10 cents each or 50 cents for the 
series. To be had at this office and from all newsdealers. 

ALLE _ -LJ2. " CAST INGS FR�� SPF.CIA\ fRNS 
-DEVLIN '· CO ' f i N E  nNN ING  JAPAN PA! - G 

� , =-.c=-AB AND F INE  GRAY IRON AL50  ST E E L  

A� £,II{ \, t N 1 S H t N G  N I N G  ",-
• I THQM LEH IGH AVE & AMERICAN ST PH I.A  ,_ ---':l.??!Ji 

T H E  

Improved Greene Engine 
Its Patented Devices is manufactured Solely 

by the 

Pr�ViQln�1 �h�m Enginl �D. 
PROV I D E N C E ,  R. I. 

H. W. GARDNER. Prest. and Treas. 
T. W. PHII,LI PB, Sec·y. 

The only Liberating Valve Gear without 
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Governor when 'l'ripptng. 

HOW TO MAKE T H E  WIMSH U RS'f 
lnflueuce Machine.-Directions for making a cheap and 
simple but efficient machine. With one figure. Contained 
in SCfIi:NTIFIC AMlj;RICAN S UPPLEMlGNT. No. "46. 
Price 10 cents. To be had at this otllce and from all 
newsdealers. 

(JULY 2 1 ,  1 888. 

ICE·HOUSE AND COLD ROOM. -BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SuP .. 
PLEMENT, 5 9. Price 10 cents. To be had at this oftice 
und of an newsdealers. 

SY�AL�St M�ll[��l[ m�� V� uRKS 
W B B U R NS P R O P ' "  

JAMES B. EADS.-AN ACCOUNT OF 
the life and labors of this eminent engineer. With a 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT. No. !'i9�. Price 10 cents. To be had at this 
Office and from aU newsdealers. 

AUTOMAT I C  CUT O F F  ENGINES 't"t�\���ic� M A N U F' A C TUR£O UPON SC I £NT lIjC A N D  PRACT ICAL  P F U N C I P t E :;' 
r B A L L  E N G I N E  C O  E R I E  P A  

�.@LUMBIA �ICYCIiES · � Du;.rRICytLE� 
SI����trANDEMS 
GUARANTEED = H I GH EST GRAD E 
I LLUSTRATED CATALOGUE ' FREE � _ e pOPE MFG . CO. 

79 FRANK LI N  ST· BOSTON 
BRANCH 1 2WAf\Rp{ ST. NEWYOI\K HousEs II2 9 1  WABASH AVE.CHICAGO. 
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� t i t n tifit �mtr i tjln 
ESTABLJSIIED lS4,6. 

Tile Blost Popular Seientille Paper in tile World. 
Only $3. 0 0  II Yen,., inciudi ll lt"  Postllge. Weekly. 

1i!l j\; nmbers a l' elll·. 

This widely ch'clI l r ued and splendidly Illustrated 
paper is pub l ished weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam M achinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegrapby. Pbotography, Archi
tf'cture. Agriculture. Horticulture, Natural TIistory. etc. 
Complete List of Patents each week. 
Tenus of Subscr ipt ioll.-one copy of the SCIEN .. 

TIFIC A"oJERICAN will be sent for one year-52 numbers
postage prepaid. to any subscriber ill the United States 
or Canaaa, on receipt of tlll'ee d.l ln1"8 by the pub
lishers ; six montlls, $1.50 ; th1'ee months, $1.00. 

Clubs.-Special rates for several nameA, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully plnced inside 
of envelopes, securely sealed ,  and correctly addressed, 
seldom goes astray, but is at the sender's. risk. Ad .. 
dress a! I letters and make all orders, drafts, etc., pay
able to J:v.CUNN &; CO . •  

36 1 B roadway, N ew York.  
T El: E  

Scientifi c American Supp lement. 
This is a separate and distinct publicatIon from 

'rH K: SCIEN TIFIC AMERICAN. lIut is uniform therewitb 
in Size, every number containing sixteen large pages full 
of engravings, many of wllich are taken from foreign 
papers, and accompanied with translated deSCriptions. 
THE SCI E N T I FIC AMERICAN SUPPLI�MU:NT is published 
weekiy, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embraCing Biology, Geology. Mineralogy, 
Natural l;Ustol7, Geography, A rchreology. Astronomy. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
l-:-dle1' ,D,!'fJ patents, and renders each md b1V1 .t

ua ·l.� r of telephones not furnish- Novllty H�ir rurn�la. Mention tllls paper. ChemJstr,. Etectricity. Light. Heat, 1\1 echanical Engi
�!',"---:... ---"��-------------:""'::"--1 neetlnll·; aeam and Railway Engineering, M ining, . 'THE AGE OF THE STARS. - BY Ship Building, Marine Engineering, Photography, e y l on. - -� _  

I f I '1 l.'\lnsees responsible for such un aw u use 
th f 

, and all the consequence", ereo , and 1ia�le to suit therefor. 

PAT E N T S .  
MESSRS. MUNN & CO . •  in connection with the PUllli. 

catIon of the SeIEN·rIFle AMERICAN, continue to e:x:_ 
amine improvements. and to act as Solicitors of Patentt! 
for Inventors. 
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a
�fcm�fO��r:� preparntIOn of Patent Drawings, Specifications. and the prosecution of A pplicationQ for Patents in the United States, Canada. and }'oreign Countries. M essrs Munn & Co. also attend tf' the preparation of Caveats. Copyrights for Books. LabelS, Reissues. A ssignments. and Reports on Infringements of Patents. All bUBiness intrusted to them is done with �pecial care and promptness, on very reasonable terms 

A pamphlet sent free of cnarge, on application. con
taining full information about Patents and how to pro'" 
cure them ; directions concerning Labels, CopyriJ!hts. 
De8igns� Patents, Appeals. Rflis8ues, Infringements, A8-
stJenments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send. free of charge, a Synopsls of �'oreign Pa. 
tent Laws, showing the CORt and method of securinu 
patents in all the principal countries of the world. 

MVNN '" CO., Solicitor .. of Pa&enU, 
881 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa-0lil0 Building, near 7th Street, Waahlugton, D. C. 

Expose an Immense Heated Prof. Janssen. History of the discoveries that have led ' .... ecbnology, Manufacturing Industrles, SarJt-ary En ... 
Surface. 

• ��i�
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n l�i�� gineering, Agriculture, Horticulture, Domesttc Eeono .. 
leAN S UPPLEl\-U;NT, Nos. 630 and 631 . Price 10 cents my, Biography, Med icine, etc. A vast amuunt of fresh 
each. '1'0 be had at this office and from aU newsdealers. and valuable information obtainable in no other pubExtract aU the Heat from 

the Gases. Furnish Pure 
Warm AIr in Abundance. 
Fourteen Years of Test. 
Universally satisfactory. Send for " Our Furnace Book." 

Abram Cox Stove CO. , 
MANUFACTURERS. 

Philadelphia and Chicago. 

P HOTOGRAPH IC OUTFITS�%r.1":.;�:::':: 
MiC1'osCC?1?�8, Telescopes, Spectacle8. Ba-r0metet:8, 

.

L(�utern 
Slides W. H .  WALMiSLEY & CO. Phllada , Pa. 
mus. · price list free. Send for Special Bargatn Lists. 

AN EW C A T A L O C UE VALUABLEPAPERS 
LIGHTNING CONDUCTORS.-DESCRIP- Contained in SCIFlNTIFlC AMERICAN SUPPLEMENT. sent 
tlon of a new form of apparatus for testing lightning con- free 0M.f c
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,
d3dr6�sls·Bl'ond way, New York. ductors, and the method of using it, Il lUstrated with 8 N "  

�ngravillfirs. Contained in SCI l!:N TIFIC AMERICAN Sup
PLEMENT. No. 696. Price 10 cents. To be had at this 
Office and from all newsdealers. W!!�EttCI! �I! �RfS 

Whu.comb Latbes, date of July 1. 1888. 
American Watch Tool Co., Waltham, Mass. ----1iJ PATHNT 

. ,  JACKET KETTL E S ,  
Plain or Porcelain Lined. Tested to 100 lb. 
preas...... Send for Hots. . ll;\.ND. BURR & CO . • 

______ 6_H_a_n_d_61.6 Market �t .• Philadelphia. Pa. 

PETROJ,EU M FUEL.-AN ACCOUNT 
of the Pennsylvania Ra"'W..roart's experiments with the Urquhart system of burnihg petroleum on locomotives, and also of the experience Qf the Grazi�Haritzin Rail .. road with coal oil as a fu.e1. Contained in SCIENTIFIC AMf!�RICAN SUPPljEMENT NO. 6 1  f'i.  Price ten cents. To be had at this otllce and from all newsde",ers. 

S E N D  FOR CATA L. O G U E  
EEN & CO 8 2 4  C H E  

P H ILADA E L P H I A  PA. 

P I P E  C O V E R  I N G S  
Made entirely of ASBESTOS •• 

Absolutely Fire Proof. 
BRAIDED PA()KING, IIIILL BOARD, SHEATHING, ()EIIIENT, FIBRE AND SPECJI!LTIES. 

CEl: .A..x..DIII::JiIlR.&-&�:J;JJ.VC:JiI CC> •• FC>C>T E. aTEI: ST., :tV. Y. 
BRANCHES: Phl la, 32 S. 2d St. ChlcaSO. 86 E. Lake St. P lttsb u rg, 37 LewIs B l ock. 

lication. 
The most impurtant En,)ineering Works, Mechanisms, 

and Manufactures at home and abro&d are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPI,EMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIF£C AM
E "WAN and one copy of the SUPPLEMENT. both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check, 

llIUNN & C o . ,  3 6 1  BroadwllY, N. Y., 
Publishers SCIENTIFIC AMEitiCAN. 

• 

Builders Edition. 
TIIE SCIENTIFIC AMERICAN ARCHITECTS' A ND 

BUILDERS' EDITION Is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Magazine of Architecture, ricb
ly adorned with elegant plates 1m colors, and with other 
fine engravings ; Illustrating the most interel!tlng ex. 
amples of modern Architectural Construction and 
allied subjects. 
A special feature Is the presentation In each nllmbet 

of a variety of the latest and best plans for private resi
dences. City and country, including tbo�e of very mod ... 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together mth full 
Plans, SpeCification!, Sheets of Details, Estimates, etc. 
The elegance and cheapness of this mallnlficent work 

have won for it the I,argest Ch'cullllion of any 
Architectural publication in the world. Sold by al 
newsdealers . . $2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York •. 
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