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WINBY'S EXPRESS LOCOMOTIVE AT THE COLUMBIAN 

EXPOSITION. 

Among the striking exhibits at the great Exposition 
are the locomotives from foreign lands, of which several 
from England and France take high rank. One of the 
most imposing of these is the English locomotive de
signed by Mr. Winby, of the firm of Westwood & 
Winby, of London. We give an engraving of this fine 
piece of mechanism, for which and the following par
ticulars we are indebted to The Engineer, London. 

IJimensions of Winby's Locomotive. 
Boiler (steel)-

Height of center from rail .................... . 
Length of barrel. ............................ . 
Thickness of plates ......................... . .  
Thickness of smoke-box tube plate ......... . 

8ft. 2� in. 
9 ft. 2J4 in. 
/8 in. 
;14 in. 

NEW YORK, MAY 27, 1893. 

Fire box shell (steel)-
Length outside .............................. .. 
Breadth outside at bottom ........... .. .... . .  
Depth below center of boiler, front ........... . 
Depth below center of boiler, back . . . . . • . . . . . . 
Thickness of wrapper plates . . . . . . . . • . • . . . . . . .  
Thickness of throat plates .... . . ... . . . .. . .. .. 
Thickness of back plates. .. .. . .. . ..... . ... .. 

Fire box (copper)-

Length at bottom inside ..................... . 
Breadth at bottom inside. . .  • . .. .. .. . . . . . . ... . 
Center of boiler to top of box front ........... . 
Center of boiler to top of box back ........... . 
Thickness of tube plate . . _ . . . . . .  . . .. 
Thickness of other plates .................... . 

Tubes (brass)-
Number . .................. ............... . . 
Length between tube plates ................. .. 
Diameter outside. . . . . . . . . . . .  .. .... . . . . . . .. . . . 

8 ft. 11� in. 
3 ft. 11;14 in. 

6 ft. 8J4 in. 
5 ft. 10J4 in. 

%in. 
% in. 
%in. 

8 ft. 3;14 in. 
3 ft. 4� in. 
1 ft. 4 in. 
1 ft. 1).2 In. 
% in. 
�In. 

235 
14 ft. 9J4 In. 
21n. 

[,3.00 A YEAR. WEEKLY. 

Chimney-
Height from rail ... .. . ....... . . . 
Diameter inside. 

Heating surface-
Tubes ............. . . 
Fire box . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Total. . . • .  
Grate.... ......... .. .. ... . .. . . . .. . . . . . .. . . 

13 ft. 6 in. 
1 ft. 9 in. 

1817'4 sq_ ft. 
182'6 

2000'0 
28'0 

Working pressure ... ............................. 175 lb. per sq. In. 
Weight in working order- Tons cwt. qrs. 

Bogie.... .. ................ . ...... ....... 25 0 0 
Leading driving . . .. . . . . .. . . . . . . . .. . . . .. . . . • 18 0 0 
Trailing................ ... .. .... ........... 17 0 0 

Total........ ... .............. ..... 60 0 0 

Tractive force per lb. of pressure.................. 143'2 
Brake-The Westinghouse quick-acting brake is fitted. 

(Continued on page S."d7.) 
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TESTS AND AWARDS AT THE WORLD'S FAIR. petent to take charge of a plant, put it into good running 

Considerable feeling has been caused among exhib- condition, keep it in such order that consumers of light 
itors, both domestic and foreign, over the uncertainty or current can feel as sure of their su pply as they are 
as to the manner in which tests and awal'ds are to be of th e coming of each day, and at the same time have 
made at the World's Columbian Exposition. The in mind the fact that while he is maintaining the high
Alllerican Society of Mechanical Engineers made Tec- est efficiency in the plant, he is remembering that the 
ommendations some tillle ago as to tests of engines, stockholders are looking to him to operate the plant 
boilers, etc. , but the committee on awards has made with a high degree of economy. In this particular line 
no announcement as to whether the recommendations of work there are probably better openings for intel
will be acted upon in whole or in part. In regard to ligent, well-trained young men than in any other line. 
awards, a plan of action has been carefully studied Whatever the work may be-and it is equally true of 
out, but does not seem to be well received, especially all lines of engineering-the successful men are, as a 
by the foreign commissioners. rule, those who fully master one branch of their chosen 

This system possesses many features which recom- profession. 
mend it over the much used comparative merit plan. ------._.H.�I_._-----

The principle upon which the proposed plan is based Fiber from tbe Dw-arf Palm i n  Algeria. 

is the merit of the exhibit as cOlllpared with a certain The French Monde Economique says that the dwarf 
standard set by the Exposition, and th e question of palm, which furnishes considerable quantities of fiber, 
making awards is to be primarily in the hands of ex- grows in great profusion in Algeria, and is one of the 
perts who report to a department committee. In mak- principal obstacles to the clearing of the la.nd, so thickly 
ing the award consideration is given to whatever orig- does it grow and so difficult to pull up; its roots, in 
inality there may be in the exhibit, importance to the shape resembling carrots, penetrate into the ground to 
commercial world, and whatever other facts concern the depth of a yard or more, and when its stem is only 
the exhibit. By making awards on this basis, exhibi- cut, it sprouts out again almost immediately. As its 
tors are not pitted against each other, and one exhibit name indicates, this palm is very small, and can only 
will not be placed in second, third or fourth class, attain a certain height when pl'otected, as in the Arab 
while another exhibit, probably no more deserving, is cemeteries, for example. 
awarded first prize. Again, an award made on this Various uses are made of this plant. Its roots serve 
proposed plan carries with it a guaranteed degree of as combustibles, a light kind of coal being made out of 
excellence and quality, whether it stood alone in its them, and the natives have employed the fibers that 
class at the Exposition or whether there were many they extracted from the leaves and th e stems, mixed 
other exhibits in the same class, all of a more or less with camel hail' or wool, in the manufacture of stuffs 
degree of excellence. for tents; with the leaf itself they make baskets, mats, 

Representatives of Germany, Great Britain, France, hats, fans, bags, and other articles. Considerable at� 
Belgium, Italy and Russia, in entering their protest tention is now being paid by the authorities to the en
against this proposed method of making a wards, ex- couragement of this industry in Algeria, as, in the first 
pressed the belief that there was not suffieient time to place, it affords to the Arabs an easy means of making 
examine all the exhibits on the lines of the proposed a living, and, in the second, the land is thus rapidly 
plan; they considered the system of graduated awards cleared of this parasite. The idea of embarking in the 
as preferable to the system proposed, asking that at industry of fiber production from the dwarf palm 
least there be a d istinction as to the degree of merit of originated, a few years ago, with a landed proprietor 
the exhibit, and unless these and other conce8sions living in Cheragas, about eight miles from Algiers. At 
asked for in the matter of awards were made, the the present time there are in Algeria numerous estab
commissioners reserved the right of placing their re- lishments which are devoted to this branch of indus
spective exhibits hOTS conCOUTS and of withdrawing trial enterprise. The principal factories are those of 
them from the consideration of the judges. Aversing, Elaffroun, Chiffa, Duperre and Douera, and 

It is unfortunate that such a crisis as th is should the exports of late years have exhibited a decided in
arise, yet it will probably result in good to both sides crease. In 1880, the quantity of fiber exported from 
of the question and lead to the adoption of some sat- Algeria amounted to 9,000,000 kilogrammelil, in 1885 to 
isfactory policy. The proposed plan carries with it 15, 000,000 kilogrammes, and in 1891 to 19,000,000 kilo
some exeellent ideas, espee�ally the one that an E'xhihit grammes. 
lllust possess a stated degree of excellence to reeeive In preparing the fiber, the following is the system 
any award. Furthermore, on general principles it adopted. The leaves are plucked by the Arabs, and 
would seem wiser to make an award on the l'eport of 

I 
carried into the courtyard of the factory in a green 

an individual expert, with the sanct ion of a depart- state, at a price of twenty francs per ton. As they are 
ment committee, than to imitate the old custom of at once used, and as they fear neither the rain nor the 
making an award by comparing one exhibit against sun, it is only necessary to pile them on the floor in a 
another, on the recommendation of several men who h eap. The first operation consists of sorting, which is 
are chosen for the purpose. effected by women and children. The weeds are re-

In the matter of tests, it is of great importance to moved from the stems which frequently adhere to 
the mechanical and industrial world that there be a them and the broken or dried-up leaves are cut away. 
series of tests more comprehensive and exhaustive than Another operation consists in combing the leaves, or 
any ever yet contemplated. There have been such re- rather in cardi ng them. This is effected as follows : A 
finements of late years in the matter of generating workman holds tightly in his right hand a handful of 
and applying energy that it is of much i lllportanee green leaves which he applies to a small carding ma
that whatever tests are made be so complete as to be- chine. This machine consists of a drum on which some 
come a universal standard. The Exposition engineers nails have been roughly fixed, and is constantly turn
appreciate the importance of this and have been en- ing with great rapidity. To protect the hands of the 
gaged for months in prf'paring the prelilllinaries neces- workman it is incased in wood, with only an opening 
sary to carry on the tests. sufficiently large to admit the leaves. As it is neces-

•.• ' • sary that these leaves should be damped during the 
ELECTRICAL ENGINEERING AS A PROFESSION, work, a tap is placed above the drulll, from which a 

One of the most eminent and practical working electri- constant stream of water falls upon the leaves. With 
cians of the country, in a recent article, urges young men I this most primitive system, a workman is  able to card 
to keep out of electrical engineering unless they are from five to six hundred kilogrammes-1, 000 to 1, 300 
willing to work hard and have an instinctive hankering pounds-of leaves a day. 
for this line of work. If they think they fulfill these When the leavE'S have been combed at both ends, 
conditions, they should by all means secure a practical they present the appearance of a handful of rough and 
education in some good scientific school, and then bend short fiber. They are then dried, and, after certain 
all their energies in one particular direction. Electrical preparations, are ready for use in stuffing chairs, 
engineering has become specialized, like all other lines couches, etc. To curl the fiber, a workman takes 
of engineering, and th ere is opportunity for so much up a quantity of carded leaves and applies it to 
work and investigation in any one special line that few a bent hook, fixed upon the axle of a wheel, which 
men can lllaster more than one. It is particularly is turned by a child. The first fibers accumulate 
noticeable in this connection that the World's Colum- round the hook, and wind themselves round it ; the 
bian Exposition has had its regular force of electricians latter, which is constantly turning, draws in the others, 
and electrical engineers, yet in laying out the lighting and the workman recedes from the wheel while grinding 
and other large engineering schemes has employed the fibers with his hand. The latter soon constitute a 
specialists as consulting engineers, and by doing so has sort of cord, one end of which is fixed to the hook, the 
prevented several glaring failures, particularly in light- other held firmly and horizontally by the workman. 
ing pffects. The demand for such spe('ialists is limited, At this stage of the proceedings, the child who turns 
but the supply is never too gl'eat, and is not keeping the wheel stops and detaches one extremity of the cord. 
up in quality with the increased demand. which he returns to the workman, after having passed 

But in urging upon young men to make themselves it round the hook. In this operation the cord is sub
competent specialists, the writer in question did not �ect to the natural impulse of twistin g and rolls up on 
refer alone to such lofty positions as are only within itself, so that it is only necessary to fix the ends so that 
the intellectual scope of a chosen few, but more par- it  cannot come unroned. The fiber is kept in this con
ticularly to lesser yet in their way equally important dition for several weeks, and is then untwisted, and is 
lines of work. There are not many engineers in the then cOIll.'idered to be sufficiently curled. A frican fiber 
country that thoroughly understand an the fine and is employed in its natural state or dyed. In the latter 
necessary points required in planning and equipping case. the fibers are passed through various solutions of 
an electric station of medium or large capacity. Nor is suipnate of iron and logwood, then curled, and again 
there anywhere near supply enough of men who are com- plunged into the solution. 

© 1893 SCIENTIFIC AMERICAN, INC.



An official list of the concessions at the World's 
Columbian Exposition grounds has just been pub
lished, giving the purpose of each concession and the 
admission fee, wherever there is one. Most of these 
concessions are located in the Midway Plaisance and 
none of them are regarded in any sense as a part of 
the Exposition proper, but as mere side shows. 

Following is a list of the more important of these 
concessions in the Midway Plaisance: 

the United States commissioner on the charge of smug
gling. He was dealt with leniently, but other exhi
bitors were cautioned to be more careful, as in future 
cases they would be held accountable. 

The failure of Commercial National Bank of Chicago 
was a serious complication to exhibitors and conces
sionaires at the Exposition, because of the fact that this 
bank operated the national bank recently established 
in the Administration building. The failure of the 
bank not only locked up a large amount of deposits, 
but prevented the opening of another bank, as this one 
was established under an act of Congress. Pending 
the settlement of the bank's affairs, President Higgin
botham, of the Exposition, and other wealthy men of 
Chicago, guaranteed the deposits of foreign and other 
exhibitors, so they were able to obtain their money 
and were not embarrassed by its being tied up. The 
amount that these men became liable for was about 
$75,000. 

Constantinople street scene, including 
restaurant, etc. Admission 25 cents. 

Mr. A. T. Goshorn, who was Director General of the 
Centennial Exposition in Philadelphia, was in Chicago 
recently and was surprised at the greatness of the 

theater, Columbian Exposition. At an informal reception by 

Cairo street scene, Egyptian museums, theater, etc. 
Admission 25 cents. Egyptian Temple, admission 25 
cents more. 

Dutch East Indies village, with theater, 

the National Commission Mr. Goshorn congratulated 
the committee on the scale upon which the Columbian 
Exposition was planned, upon the beauty of its archi
tecture and of the grounds, and of the forward con

music, dition in which the exhibits were. 
dancing, etc. Admission 25 cents. 

German village of medi!eval times, 
restaurant, etc. Admission 25 cents. 

An interesting exhibit was installed in the gallery of 
with music, the Transportation building soon after the opening of 

Natatorium, with music. Admission, 
the Exposition, being a relief map �on a large scale 

with use of of the Nicaragua Canal, showing the entire route of 
bath, 50 cents. 

Moorish palace, with sale of native goods, chamber 
of horrors, cafe, etc. Admission to museum features, 
25 cents. 

Panorama of Bernese Alps in Switzerland. Admis
sion 50 cents. 

Panorama of the volcano of Mt. Kilauea, Sandwich 
Islands. Admission 50 cents. 

canal, with mountains, cuts, etc. The exhibit is made 
very practical by the use of running water to demon
strate the manner in which the canal will be operated. 

Algerian village, with streets, 
Admission 25 cents. 

The completion of the elevators which are to carry 
visitors to the promenade on the roof of the Manufac
tures and Liberal Arts building was an event of con
siderable interest. This elevator has a direct lift of 
185 feet, and the sensation of going up in it is quite 

bazars, cafe, etc. startling, because of the fact that there are no walls on 

Hungarian concert pavilion and cafe, with musical 
theatrical performance, etc. Admission 25 cents. 

Venetian glassware and mosaics, with factory in full 
operation and sale of wares. Admission 25 cents. 

Chinese village, with theater, joss house, tea garden 
and cafe. Admission to theater and joss house 25 
cents. 

Irish village and Blarney Castle. Exhibition and 
sale of Irish products. Admission free. 

Persian building, with sale of Persian goods, musi
cal entertainment, etc. Admission 50 cents. 

Beauty show of women from forty or more countries. 
Admission 25 cents. 

any side of it and the ride seems like a flight through 
the air. The upper landing for the .elevator is near the 
roof, which is reached by a short flight of steps. The 
view (rom the promenade is a fine one, as it commands 
the entire Exposition grounds, while at the north lies 
the city of Chicago and to the east on a clear day is  
plainly seen the shore of  Michigan. The promenade is  
80  feet wide and is guarded on either side by high and 
strong metal fencing. The view of Lake Michigan is 
one of the most attractive features of the promenade. 

The local directory voted on May 12 that the Expo
sition grounds should be opened Sundays, beginning 
Sunday, May 21. This action was taken upon the rec
ommendation of the legal adviser of the board, and 
was in accordance with the action recently taken by Typical Irish village. Admission 25 cents. 

Japanese bazar, for the sale of Japanese 
Admission free. 

wares. the National Committee, which left the question of 

Vienna cafe and concert hall. Admission free. 
Model of St. Peter's Church, 

Sunday opening to the local directory for decision. 
The legal opinion was that the local directory could 

Rome. Admission 25 open the grounds to the public, keep the Exposition 
cents. buildings closed and not come in conflict with the act of 

Congress, which prohibited Sunday opening. Because 
of the buildings not being open the entrance fee to the 
grounds was reduced from 50 to 25 cents. This action 

Hagenbeck's animal show. Admission 25 cents. 
Model of Eiffel tower. Admission 25 cents. 
Electric scenic theater. Admission 25 cents. 
East Indian bazar for the sale of native wares. Ad- of the board brings to a climax the Sunday question, 

mission free. which has so long been agitated, and in connection 
Captive balloon. 

balloon $2. 
Admission 25 cents. Trip in with it the leading stockholders of the Exposition, in

Inside of Exposition grounds proper are the follow
ing special concessions: 

cluding the city of Chicago and its park commission
ers, ask the court to compel the Exposition manage
ment to open the Exposition Sundays. On the other 

Esquimau village, representing a Labrador 
post. Admission 25 cents. 

trading hand, there is every probability of an application to 

Japanese tea honse on the Wooded Island. Admis
sion varying according to purchases. 

Ruins of Cliff dwellers and an exhibition of antiqui
ties. Admission 25 cents. 

the court to compel the Exposition to obey the act 
of Congress and not open the Exposition on Sundays. 
The question will be speedily settled, if possible, and, 
if in favor of Sunday opening, the concessions on the 
Midway Plaisance and many foreign buildings will be 

Crystal cave in Horticultural building. 
free. 

Admission open to the public, so that Sunday visitors will see 

Whaling bark Progress, with museum. 
25 cents. 

some of the most interesting things in the Exposition 
Admission grounds. This action was only preliminary, and there 

is a probability that it will result in the whole Exposi
tion being opened, but without the machinery being 
in operation. 

exhibit considered it an injustice to them that a bolt
ing manufacturer be permitted to reap the benefit of 
the use of his instruments in the concerts when he did 
not take part in the Exposition. Some serious charges 
were made against the music department, among these 
being one that the director of the department was 
working wholly in the interest of one of the bolting 
concerns. Much unnecessary ill feeling has been stirred 
up, and more attention has been given to this matter 
than to some of the most important matters that have 
come before the directory. 

An exhibition test of the fire department of the 
Exposition was given May 13, for the benefit of the in
surance interests which are carrying policies in the 
Exposition grounds, and also for the Chicago fire de
partment and officials of the Exposition. An alarm 
was rung in at exactly ten o'clock, at the southeast
ern corner of the Manufactures and Liberal Arts build
ing, and in half a minute one engine and truck were 
in place. In another minute six engines and a fire 
boat were throwing streams of water, and in less than 
five minutes of the time the alarm was sounded a one 
hundred and sixty foot extension ladder was in posi
tion on the side of the building and firemen were at the 
top of the ladder with a lead of hose, throwing water 
upon the roof. Six hundred or more Columbian 
Guards were also on hand to act as firemen, and in 
other ways assist the fire department. This exhibition 
was de�id.'dly satisfactory to the insurance interests 
and demonstrated that every possible advantage for 
fighting fire was provided. In addition to this equip
ment of the fire department a third alarm would 
bring twelve fire engines belonging to the city of 
Chicago into the grounds and a fire boat from South 
Chicago. 

Forty-two foreign nations are now represented at the 
Exposition by three hundred and twenty-seven repre
sentatives. These men are from all parts of the world, 
and the several nations and states with their repre
sentatives are as follows: Argentine Republic, 5 ;  
Austria, 9; Belgium, 10 ; Bra.zil, 21, British Guiana, 
1 ;  Bulgaria, 1; Canada, 24; Cape Colony, 4; Ceylon, 
2 ;  Colombia, 1 ;  Costa Rica, 7; Curacoa, 1; Denmark, 
10 ; Ecuador, 5 ;  France, 25 ; Germany, 44; Great 
Britain, 11 ; Greece, 2 ;  Hayti, 4; Italy, 11; Jamaica, 
3 ;  Japan, 9; J ohore, 2 ; Liberia, 3 ; Mexico, 22 ; N ether
lands, 2 ; New South Wales, 10 ; Nicaragua, 1; Nor
way, 8 ;  Orange Free State, 1 ;  Paraguay, 5 ;  Persia, 
2 ;  Portugal, 2 ;  Russia, 12; Siam, 3 ; Spain 13 ; Sweden, 
8 ;  Switzerland, 2 ;  Trinidad, 1 ;  Turkey, 5 ;  Uruguay, 
5 ;  Venezuela, 10. . 

Every precaution possible-has been taken to protect 
the purity of the water supply at the Exposition. 
Spring water is supplied at 150 or more booths through
out the grounds for one cent a glass. This, however, 
is a concession. The Exposition itself provided one 
hundred or more drinking fountains throughout the 
grounds and as many more in the Exposition buildings 
which furnish water filtered on the latest improved 
scientific methods. Further precaution has been taken, 
not only in the Exposition grounds and throughout 
the buildings, but also in Midway Plaisance, to pre· 
vent water being used for drinking purposes that has 
not been properly filtered. 

. .. ' .  
The Cage Bird Club. 

In addition to these there are the several concessions 
for methods of transportation, including movable side
walk on the pier at 5 cents a ride; the Ferris wheel, 
at 50 cents a ride; elevator to the promenade on the 
roof of the Manufactures and Liberal Arts building, 
25 cents; elevator to the roof on the Transportation 
building, 10 cents ; ride in gondola, around the basin 
and lagoon, 50 cents ; wheel chair, 75 cents an hour 
with attendant; ride in electric lauuch throngh the 
lagoons and basin, 25 cents; ride in steam launch 
through the lagoon and out into Lake Michigan, 25 
cents; round trip on the Intramural Railway, 10 cents ;  
ride on a donkey or camel in the streets of Cairo, 50 
cents and 25 cents per ride respectively; use of sedan 
Ilhairs, $1. 

There has been considerable trouble especially with 
exhibitors in the Manufactures and Liberal Arts 
building because of their selling goods that have been 
imported free of duty, with.out ·paying the duty. C us
toms officials notified several of these exhibitors that 
they were amenable to the law, but the notification did 
not seem to be regarded. So many cases occurred that 
an English exhibitor was arrested and taken before 

When the strike of the carpenters in the employ of 
the Exposition was settled about the middle of April, 
it was agreed that delegates representing the Carpen
ters' Union should be given passes to the Exposition 
grounds in order that they might see what work the 
Union carpenters were doing, and to be assured that 
the Exposition was keeping within its agreement with 
the Union, and that the carpenters were keeping up 
their end of the agreement. When the second strike 
of the carpenters was ordered, within a week of the 
settlement of the first strike, the men did not quit 
work, but the representatives broke their agreement 
with the Exposition, and when they applied for their 
passes were refused them on these grounds. Many of 
the carpenters have withdrawn from the Union. 

The Cage Bird Club was inaugurated recently in 
London, Dr. Martin, chairman of the Norton Ornitho
logical Society and vice-president of the London Cage 
Bird Association, presiding. A paper was read by Mr. 
W. H. Betts, auditor of the Crested Canary Club, in 
which he stated that the object of the club was the en
rollment among its members of ladies and gentlemen 
who, from the fact that the majority of cage bird clubs 
were held at public houses, were debarred from mem
bership thereof. He said the club would endeavor 
to train novices in the management of cage birds, 
would give encouragement and assistance to ornitho
logical societies generally, would circulate literature 
with the object of elevating the moral tone of the cage 
bird fancy, and wonld endeavor to prevent cheating at 
shows, and to put an end to brutality. One very com
mon practice which the club would endeavor to stop 
was that known as "tailing and fighting." This con
sisted in taking a young bird, a month or six weeks 
old, and in wrenching daily from its wings and tail two 
or three q nills. The bird was thereby kept in linger
ing pain for weeks, and sometimes its wings were dis
located, the only object of such barbarity being the 
off-chance of winning a prize of the value of a few shil
lings a little sooner than was otherwise possible. 

., ... 
A Long Snow .Tourney. 

A journey of 1,800 miles on snow shoes has been 
made by a Mr. C. H. Hamilton, an employe of the 
Yukon River Transportation and Trading Company. 
He was frozen in with a steamer of the company two 
weeks' journey above the mouth of the Yukon, and 
was sent to carry the news to his company at Seattle. 
He started on November 23 with three sleds, twenty
one dogs, and some Indian guides, and arrived at Chil
koot, 80 miles above Juneau, on March 20, after an 
1,800 mile trip. 

A decidedly unpleasant trouble has arisen between 
the Exposition management and the music depart
ment, because of the refusal of leading piano manu
facturers in the East to exhibit. The instruments of 
one of these bolting manufacturers were used at some 
of the concerts, and the piano manufaeturers who did 
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A ROTARY WATER METER. 

The improved meter shown in the illustration, de
signed more especially for use in irrigating ditches, is 
adapted to accurately measure and register the quan
tity of water used, no matter how much or how little 
it may be, and however it may vary through the day 
or night. A flume set in the ditch or channel through 
which the water flows has near its discharge end a pit 
in which is journaled a wheel, the cll'cular ends of 
which fit closely to the sides of the flume, as shown in 
the sectional view, and the wheel shaft being connected 

WOOLLENS' METER FOR IRRIGATION DITCHES. 

with a suitable counting or recording apparatus. The 
construction is such that one of the several buckets 
will always be in the pit, and, the bottoms of the inlet 
and outlet of the flume being on a level with the bot
toms of the buckets, no one of the buckets can dis
charge until it has been completely filled. The small 
figure represents a device to prevent the wheel being 
turned backward . Both the register and detent are 
preferably kept under lock and key to prevent tam
pering with the meter, and the stopping of the meas
uring wheel prevents any further flow of water. The 
register is designed to keep a record, without further 
attention, of all the water which can go through for at 
least thirty-five days and nights, the wheel having a 
velocity corresponding to the volume of water passing 
through it. 

Further information relative to this improvement 
may be obtained of th e patentee, Mr. Theodore Wool
lens, Jr. , Cheyenne, Wyuming. 

• I • � • 
ARTISTIC AND COMFORTABLE FURNITURE. 

The central figure in the accompanying illustration 
represents a novel arrangement to conceal two ugly 

J,ieutifit jmeri'lu. 
doors, while allowing one or both to be opened if I of the upper section extending downward through 
necessary. The divan in the center is divided, and is those of the lower section, and being held at the 
formed in two seats, with backs, which can be used in desired elevation by means of pins, to give any desired 
any part of the room. The doors are covered by a cur- inclination to the tracks. The carriage is preferably 
tain, with a brass rod, and the fabric should be heavy L-shaped and has a lower section which may assume 
enough to prevent draughts. The woodwork matches a horizontal position when receiving its load, and an 
the dado. upper section which may assume a vertical position. 

The chairs shown are representations of the work Wheels are so located as to rest upon the platform or 
of Chippendale, an English cabinetmaker, who at- travel upon the track, and upon a central cross bar 
tained distinction about a hundred years ago, and of the carriage is a pulley, a rope attached at one end 
whose productions have ever since been copied, though to the outer end of the dumping arm passing over this 
but seldom with a reproduction of the spirit of the 
original, as Chippendale was an artist as well as a 

.--:----::_� .. ::.:::: .. skillful handicraftsman. They represent both dining
room and drawing-room chairs, but are of a period 
when the line was not so sharply drawn between the 
articles of furniture appropriate for the two apart
ments respectively as is the case at present. We are 
indebted for our illustrations to the Furniture l'rade 
Review. 

• I. I. 
Photographic Properties of Cerium Salts. 

Messrs. A. and L. Lumiere have found that light, 
under certain circumstances, rapidly reduces the per
salts of cerium to the cerous condition, and the reaction 
may form the basis of interesting photographic pro
cesses. Gelatinized or highly sized paper is sensitized 
by a solution of ceric sulphate or nitrate, which colors 
the paper strongly yellow. The paper being now ex
posed under a transparent positive, the exposed parts 
become bleached by reduction to the cerous condition. 
On now treating with organic matters which the ceric 
compounds can oxidize into coloring compounds, a pos
itive image is developed on the paper. Thus, an acid 
solution of phenol gives a gray print, aniline salts give 
green, alpha-naphthylamine blue, amido-benzoic acid 
brown. Cerium papers are more sensitive than iron 
or manganese papers. 

•••• • 
AN IMPROVED HAY STACKER. 

A machine of light and simple construction, which 
may be readily moved about a field and easily oper
ated to deliver hay where required in building stacks 
of various sizes, is shown in the accompanying illus
tration, the small view representing in dotted lines 
the position of the carriage in delivering the hay. The 
improvement has been patented by Mr. Isaac Allen, 
of La Belle, Mo. The inclined tracks and the stand
ards and uprights are pivotally connected, and the 
tracks at their upper ends are connected by a rod on 
which is pivoted a dumping arm carrying at its outer 
end an adjustably journaled friction pulley and at its 
inner end a latch. The standard holding the tracks at 
their upper ends is made in two sections, the uprights 

ARTISTIC AND COMFORTABLE FURNITURE. 

ALLEN'S HAY STACKER. 

pulley, thence over a pulley in the rear extremity of 
dumping arm and downward over a third pulley near 
the base of the standard, and out from the machine, 
forming the draught rope. When the load of hay has 
been received, the carriage is first rolled or tilted on 
its wheels as the rope is drawn upon, the hay being 
thus rolled to the center of the carrier, which is then 
drawn up the track until the latch engaging the 
dumping arm is automatically released, when the load 
is dumped. The construction is such that the carriage 
is not liable to leave the track, and it is easily restored 
to position to receive another load. 

.... � . 
For Clo"ing Milk Bottles Air Tlgllt. 

An exchange.accredits it to a Frenchman, and it con
sists simply of a disk of red India rubber with a conical 
finger or nipple on its under side. This goes into the 
neck of the bottle, and the milk is then boiled by im
mersing the bottle in a bath of boiling water. It is 
afterward cooled by withdrawing it from the water, 
and the partial vacuum inside the bottle sucks the cork 
firmly into the neck and effectually closes it. A metal
lic cover is then placed over all. 
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Fall of Aerolite ... 

A dispatch in the New York Tribune from Ossawa
tomie, Kan. , states that an aerolite fell near that town 
in the afternoon, April 8, !'triking the lllonument to 
John Brown, " Ossawatomie Brown, " as he was some
times called, erected to him by private subscription 
originated by Horace Greeley in 1863. The meteor 
broke off the left arm of the statue. It passed through 
the dome and nave in a slightly southeasterly direc
tion, and through six feet of clay j ust south of the 
crypt, stopping only at bedrock. Experts say the 
aerolite is composed of metal supposed to exist only in 
the sun. 

The Cleveland, 0.,  Leader states that on April 4, at 
Washington, Oregon, a meteorite, weighing about 80 
pounds, was excavated by workmen employed by the 
Rev. T. B. Collins, a former citizen of this place. Mr. 
Collins, at the request of a Chicago collego, set men to 
work making the excavation. 

Ever since the night of May 12, 1886, it has been the 
opinion of our citizens that at a spot beneath a large 
oak tree, near the cornel' of Main and Temple Streets, 
a meteoric stone was em bedded in the earth. On that 
night a terrific electrical storm was raging, when citi
zens in that part of town who happened to be look
ing out of their windows saw an immense ball of fire 
traveling at an incredible speed toward the earth. It 
came crashing down through a large tree, struck the 
curbstone, and scattered portions of it fifty feet around. 
Window lights were broken in the houses throughout 
that locality, and the report sounded like the report 
from a big cannon. A large hole was made in the 
earth, but, strangely, it was left to this late day to dis
cover the meteorite. 

On April 4 the workmen discovered a soft streak 
in the earth, and followed it to the depth of nine feet. 
There, err:bedded in the earth, was a meteorite several 
feet in circumference and oblong in shape. 

. 4  . . .. 
A RAILWAY CAR LIFE GUARD. 

The life guard attachment shown in the illustration 
extends all round the car, so that there is no liability 
of a person getting under the wheels in falling at 
either side or end of a car, or between cars. The im-

J titutifit !tntritau. 
that the mosquitoes are killed by a poison that they 
find on the lower side of the leaf, but it is stated that, 
if a dozen leaves are placed about a room that swarms 
with mosquitoes, they will disappear without leaving 
any dead ones lying about. 

• • • • • 
THE INSTANTANEOUS DIVIDER. 

The instantaneous divider devised by Mr. Robert 
Personne, of Sennevoy, consists of a jointed parallelo
gram, in the interior of which, and parallel with one 
of ItS sides, are arranged small rules equally 
spaced and jointed at their extremities. Each 
rule contains, according to its longitudinal 
axis and to one of the diagonals of the par
allelogram, a small numbered aperture de
signed for the passage of a pencil point, in 
order to mark the divisions. In order to 
divide any line into a certain number of 
equal parts, 17, for example, it suffices to 
place the zero of the instrument upon one of 
the extremities of the line, and to bring to 
the other extremity the aperture marked No. 
17, and tIl en to point off through all the 
apertures from 0 to 17. It is clear that, in 
cases in which it would not be possible to 
bring the aperture carrying the number 
chosen to the extremity of the line to be 
divided, it will suffice to replace such num
ber by one of its multiples. For example : 
In order to divide a line of 20 centimeters 
into 3, it will be easy to point off 5, 10, 15, or 
else 4, 8, 12, etc. The principal figure in the 
engraving indicates the mod us operandi.
La Na ture. 

.. . . , .. 
Effect .. of Heat and Cold on C anncd Food ... 

In a recent army circular, Adjutant-Gene-
ral Williams repeats the information heretofore pub
lished in the American G1'ocer concerning the keeping 
qualities of canned foods under exposure to extremes of 
heat and cold. General Greely, of Arctic fame, says : 

" Apples, peaches, pears, rhubarb, green peas, green 
corn, onions, potatoes, and tomatoes were all subject 
[at Lady Franklin Bay] to extreme temperatures (over 

60 degrees below zero), and 

HENTHORNE'S CAR ATTACHMENT. 

were solid for months at a 
time. The second summer 
they thawed, the following 
winter froze solid again. All 
the articles named presented 
the same a p p e a r a n c e  as 
though freshly canned, and 
their flavor was as good when 
the last can was eaten as in 
the first month; It should be 
understood that these were 
first-class canned goods and 
from dealers of standing and 
reliability. Cranbel'l'Y sauce, 
preserved damsons, preserved 
peaches, and fruit b u t t e r s  
suffered certain changes from 
candying, etc. , which detract
ed somewhat from their fla
vor, though not materially so. 
Dealers in such preserves pre-
dicted that such conditions 

provement has been patented by Mr. Henry Hen- and changes would occur. I h ad also canned turnips, 
thorne, of No_ 345 North Fourth Street, Newark, O. I squash, beets, and carrots, as well as pineapples, cher
The guard preferably extends to within about three ries, grapes, clams, shrimps, and crabs, which, although 
inches of the rails, its bottom boards being located not subjected to such extreme temperatures as the 
directly in the line of the car wheels, and extending foregoing, yet froze and thawed repeatedly without 
somewhat beyond the car ends, where th ere are trans- injury. No ean of any kind except a few, say half a 
verse end boards. In the bottom boards 
are openings of just sufficient size to ac
commodate the wheels, and the device is 
supported from the trucks by stirrups or 
hangers. strengthened by oppositely dis
posed braces. At each side of the car be
tween the trucks is also a latticework, serv
ing not only to prevent a person getting 
under the car between the trucks, but to 
give additional strength to the guard. The 
end members o£ the guard project far 
enough out from the end of the car to per� 
mit of theil use by the trainmen as a step 
or platform in coupling cars, the guards of 
two cars provided with the improvement 
coming so close together that there will not 
be room for a person to fall between them. 

.. 4 . . .. 
A lUosquito Extel'llli nator. 

The Indian Medical Record for March 16 
says that a Bombay newspaper calls atten
tion to the virtues of the castor oil plant as 
a means 01 protection against mosquitoes. 
In Egypt it is planted about houses to drive 
the insects away. In towns, a better plan is 
to have the young plants in pots, and bring 
them into the house for a day or two at a 
time, but they must not be kept too long in 
the shade, for the Palma Christi is a sun
loving plant. A writer is cited as saying A SIlIPLE AND COJ[PACT ENGINE AND DYNAKO. 

dozen of fruit butters, was ever burst by action of eold 
or heat." 

Dr. Simson Pratt, of the British army, says : 
" Taking my experience in India and the late Nile 

expedition, in which the test of tinned provisions was 
exceptionally severe, from continued exposuer to the 
powerful direct rays of the sun, I have found that 
tinned provisions, meat, and vegetables, put up sepa
rately, or combined in the form of soups, are practically 
undamageable by any climatic iJ.eat. 

INSTANTANEOUS DIVIDER. 

1.  View of the apparatus. 2. Method of using it. 

" The only class of provisions that, in my experience, 
suffers from great heat is that of uneooked articles, 
such as butter, cheese, and some forms of potted 
meats."  

• f • • •  

THE MAGIC WAX LIGHTER. 

The small, thin ,  self-lighting pocket device shown in 
the illustration is designed to be 11 good deal more 
of a convenience generally than the ordinary cigar 
lighters, although its use for such purpose is very obvi
ous. A readily removable slide of thGl casing contains 
a roll of wax-coated tape, shown in one of the views, 
and this tape has along its 
surface a series of igniting 
pellets, at short distances 
apart. When the lid or 

THE MAGIC WAX LIGHTER. 

cover is opened, by depressing the key at the side, the 
exposed wax taper is at the same time automatically 
lighted. Should light be desired for more than the 
brief period during which the exposed portion of the 
taper is burning, a further depression of the key, 
bringing forward a fresh surface, will effect the ob
ject, and this may be repeated as often as required. 

The construction is such that there is no 
possibility of chance ignition. The Magic 
Introd uction Co. , of No. 321 Broadway, New 
York City, is introducing this improvement, 
and the company h as ready also a further 
novelty in the ad aptation of the device to 
an umbrella or cane head. 

• f . . .. 
A SIMPLE AND COMPACT ENGINE AND 

DYNAMO. 

The direct coupled generator and engine, 
in one compact set, is, under conditions of 
restricted space and position, the ideal elec
trical plant. We illustrate a small, direct 
coupled generating set, recently perfected 
and manufactured by the General Electric 
Company, New York. It forms part of their 
display at the Columbian Exposition. As 
perfected, it represents the result of two 
years of careful practical experience. 

For marine installations, where a separate 
engine is indispensable to drive the genera
tor, these sets are especially adapted, being 
as cheap as, if not even less expensive than, 
belted plants, while they can be readily fitted 
to positions where a belt-driven dynamo and 
engine could not find a sufficiency of space. 
Compact and simple in arrangement, their 
suitability for small isolated plants in hotels 
and buildings where belting is objection-
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able is undeniable. Under exhaustive tests, the 
engine shows the highest possible economy obtain
able from machines of this size;  and its simplicity is 
such as to reduce the attention necessary to a mini
mum. The generator is of the familiar General Elec
tric Company quadripolar type, compound wound, 
having a regulation automatic, within two per cent 
over the entire range from no load to full load. The 
commutators are cross connected, so that only two 
brushes, 90° apart, are used. The rheostat is of the 
new, iron frame, incombustible type. The engine and 
dynamo are both provided with self-oiling bearings. 
The sets are manufactured in 4, 8, 15, 30, and 50 kilo
watt capacities. 

separate the two or more sets of carbons dissimultane
ously or successively, does not render the patent void 
as being for a function or result, since particular means 
are described in the specifications and referred to in 
the claims;  and the patent covers such means or their 
substantial equivalents. 10. 

The Circuit Court lays it down that letters patent 

-the leaders of public opinion, the pioneers in the 
march of intellectual progress. Their effort should be, 
however, less to impress their own views upon other 
minds than to help every man to form his own ideas 
in an intelligent way.-Phil. Ledger. 

• • • • • 

No. 304, 863, to Henry Root, for a track brake for rail- The Carrier Pigeon. 

way cars, IS not void as being a mere aggregation of JOSEF V. PLEYEL. 
old elements, for the brake consists of two toggle levers, Of late years the interest in carrier pigeons has been 
one operating upon the other, which is attached to the very considerably enhanced. Belgium takes the lead, 
shoe, thus achieving a new and useful result, sufficient, but the other countries are not far behind. The facility 
when aided by the presumption of novelty and utility with which the carrier pigeon determines its course is 
arising from the issuance of the patent, to sustain the as yet unexplained. To attribute this knowledge of 

_ , • • • same. 11. direction to instinct is merely a confession of ignorance. 
Decisions Relating to Patents. The first claim of letters patent No. 337, 187, i::,sued It is much rather sight, reflection, and sensation which 

INVENTION. March 2, 1886, to Frank W. Mix, for a trunk lock, cov- gmde the carrier pigeon on its course, and rarely guide 
The Circuit Court decides that letters patent No. ers " a hasp plate and a lock plate, the adjacent edges it wrong. The same faculty is possessed by all mig-ra-

278, 294, issued May 22, 1883, to Otto Thum, for a sheet of which are constructed to interlock with each other, tory birds. To form an intelligent conception of this 
of fly-paper partially covered with a sticky composition, in combination with a hasp hinged to the hasp plate, faculty, we must assume either a special sense or a 
the lattar being surrounded by a margin of less adhe- and provided on its free end with a lock, which is re- delicate sensitiveness to atmospheric currents. Experi
sive material, so as to prevent it from spreading over ceived in a cup or frame in the lock plate, substantially ments by balloonists have shown that pigeons are in
the edges, and the third claim of letters patent No. as set forth." It is held by the Circuit Court that, as capable of flying at any great height. Birds thrown 
305, 118, issued September 16, 1884, to the same person, all these elements were old, the claim is too broad to be out at 6, 000 meters fell like dead, and even at the mode· 
covering the fly-paper with adhesive faces placed to- I sustained in view of the prior state of the art, as shown rate height of 300 meters pigeons liberated by the bal
gether, so as to be packed without folding, and adapt. by the " Star " lock; the Jones patent, No. 44, 869, No- loonist Gaston Tissandier approached the earth in a 
ed to be separated when ready for use, are not invalid vember 1, 1864 ; the Uitting patent, No. 62, 453, Feb- spiral course. It is evident, hence, that they are not 
for want of invention because plasters for the body had ruary 26, 1867 ; the Terry patent, No. 107, 1 33, Septem- guided wholly by sight. To bring a point 300 miles 
long been made with an adhesive margin surround- ber 6, 1870 ; the Hillebrand & Wolfe patent, No. 120, 067, distant within the range of vision, it would be neces
ing thtl less sticky substance of the medicinal com- October 17, 1871 ; the Haskell patent, No. 214, 252, April sary to ascend nearly 20, 000 meters. The carrier pigeon, 
pound. 1. 1 5, 1879 ; and the Crouch patent, No. 235, 130, December starting on such a journey, must consequently start' 

The United States Supreme Court rules that claim 2 7, 1880. 12. with faith in the unseen. 
of letters patent No. 224, 923, issued February 24, 1880, The Circuit Court decides that no limitation was As regards the speed of flight of carrier pigeons, 
to Joseph W. Kenna, for a combined child's chair and placed upon the Brush patent by the fact that the in- there is considerable divergence of opinion. The Bel
carriage, consisting of an ordinary chair pivoted at the ventor's claims, as first presented, were rejected as gian birds are admittedly the best, and the greatest 
lower part of its front legs to the corresponding legs of functional, and that the language was twice slightly achieved speed of a Belgian bird is given as 150 kilo
a standard having four legs, and supported at the rear changed, for the file wrapper shows that there was no meters (over ninety-five miles) within the hour. In 
by a bail attached to a crosspiece by means of a spring change in the essential features of the claim&, and that favorable weather a good bird will cover thirty to 
catch, is void for want of invention, since practically the Patent Office, after a cont.est, finally yielded to the thirty-five miles in an hour. The greater the distance, 
all that the patentee accomplished was to take the patentee's views. 13. the smaller the probability of the prompt return of 
Patten or Chichester chairs (covered respectively by 1. Thum v. Andrews, 53 Federal Reporter, 84. the bird. At a distance of say a hundred miles almost 
patents issued September 3, 1878, and July 9, 1879) and 2. Derby v. Thompson, 13 Supreme Court Reporter, all birds return safely if the weather is favorable, but 
apply to them the bail and catch of the prior " Pearl 181. at distances of four or five hundred miles it is impossi-
chair." 2. 3. Saunders v. Allen, 53 Federal Reporter, 109. ble to reckon confidently on the bird's return. It ap-

issued letters patent No. 10, 021, issued January 31, 824. the bird nears its home its speed is accelerated. 
It is held by the Circuit Court that claim 2 of re- I 4. Francis v. Kirkpatrick & Co. , 52 Federal Reporter, pears curious, but it is a well established fact that as 

1882, to Andrew Saunders, for a pipe cutter, consisting 5. Mack v. Spencer Optical Mfg. Co. , 52 Federal Re- The question has frequently been raised as to 
of a stock, rotary cutters, antifriction rollers, arm, and porter, 819. whether the male or female pigeon is the better for 
feeding screw, is void for want of invention ; for rotary 6. Philadelphia Novelty Mfg. Co. 'V. Weeks, 52 Fede- racing contests. Practically there is nothing to choose 
cutters were well k nown substitutes for knife cutters ral Reporter, 816. between them when both are in condition, but a laying 
and every element in the combination had theretofor� 7. Mack v. Spencer Optical Mfg. Co. , 52 Federal Re· female should never be taken for the sport. 
been patented in the same place, as is shown by the porter, 819. The carrier pigeon is not, as many suppose, a distinct 
following patents : No. 52, 715, to William S. Haworth, 8. Corbin Cabinet Lock Co. v. Eagle Lock Co. , 52 variety. All domestic pigeons are presumably de

January 20, 1866; No. 65, 066, to Theodore S. Foster, Federal Reporter, 980. scended from the blue·rock pigeon, and all are more or 
May 28, 1867; No. 67, 530, to Henry Getty, August 6, 9. Philadelphia Novelty Mfg. Co. v. Weeks, 52 Fede- less suited to the purpose. The common pigeon is not 
1867. 3. ral Reporter, 816. used, for, although a rapid flier for short distances, he 

The Circuit Court lays it down that letters patent 10. Brush Electric Co. v. Electric Imp. Co. , 52 Fede- has no great staying powers. 

No. 408, 475, granted August 6, 1889, to Evan James ral Reporter, 965. One of the best pigeons for the purpose is the tumbler 
Francis and Charles Banfield, for " a bottom for heat- 11. Pacific Cable Ry. Co. v. Butte City St. Ry. , 52 (Columba gyratrise), whose sense or sensation of direc

ing furnaces, formed of segregated masses, broken Federal Reporter, 863. tion is very strongly developed, and who rarely loses 
pieces, or fragments of non-combustible material hav- 12. Corbin Cabinet Lock Co. v. Eagle Lock Co. , 52 his way. The tumbler flies higher than most birds of 
ing interstitial passages, and presenting a broken or Federal Reporter, 980. the genus, and will continue circling in the air for 
uneven surface, " disclose a patentable invention. 4. 13. Brush Electric Co. v. Electric Imp. Co. , 52 Fede- hours. He has all the necessary staying power for long 

In its rulings the Circuit Court says that letters pa- ral Reporter, 965. flight, and a great love of his home. Still, many of 
tent No. 339, 543, issued March 12, 1889, to William • , . ,  • these birds leave much to be desired. In the first place, 
Mack, for improvements in opera-glass holders, possess Habits 01" Tho u gh t .  they are likely to waste time before setting out on their 
no patentable invention, in so far as they merely pro- Habit reigns as supreme in the region of thought as return; again, they are liable to fall victims to birds of 
vide for corrugations on the telescopic sections of his in that of action. We often see persons whose lines of prey; and, lastly, they are especially liable to disea ses 
prior patent, No. 268, 112, to prevent twisting, and for thought run mainly in the same groove, be it art, or of the eye, which frequently result even in total loss of 
the substitution of a longitudinally forked attaching science, or politics, the accumulation of wealth, or the sight. Another bird of equal speed and endurance is 
deviCe for the original clutch. 5. desire of fame. Their thoughts become as truly fixed the Persian " carrier. " 

The Circuit Court decides that letters patent No. habits as anything which they are accustomed to do In the first year the trainer rarely lets the test ex-
274, 941, issued April 3, 1883, to Isaac W. Heysinger, for with their hands. There are some people whose ceed from 60 to 90 miles ; the following year the dis
a machine for inserting and clinching staples, are void minds drift hither and thither with every passing tance may be extended to 250 miles ; and in the third 

as covering improvements obviously the result of mere wind of circumstance ; for so long a time has such year, when the bird is at the height of his powers, the 
mechanical skill. 6. been their practice that it has become a mental habit. limit may be extended to 350 or 400 miles. 

The Circuit Court rules that claims 4 and 7 of letters Others have acquired the habit of self-control, not In the last year of training, the first flight is from 120 

patent No. 268, 112, issued November 28. 1882, to William only in their active deeds, but also in their silent to 130 miles, terminating in a contest which usually ex

Mack, for improvements in opera-glass holders, show thoughts. By frequent practice they have attained tends to about 300 miles. The longest contests are 

patentable invention, and are valid as covering a the power of concentrating their minds upon one sub- from 400 to 700 m!les. Before entering a bird for the 
detachable telescopic opera-glass holder having at the ject for a time, and of turning it to another when they contest it should be carefully examined as to its fitness, 
upper end a clutch or fastening device adapted to clasp deem it advisable. and the feet cleaned, washed, dried, and oiled. Some 
the transverse bars or cylinder of an opera-glass. 7. Again, if we could examine the ideas which men hdid, trainers start their birds with empty crops, with the 

UTILITY. 
It is held by the Circuit Court that when the ex

istence of invention is doubtful, the fact of utility 
should have great weight in favor of the patent. 8. 

COMBINATION. 
The Circuit Court holds that letters patent No. 

226, 402, issued April 13, 1880, to Isaac W. Heysinger, for 
a device for filing and binding papers, if sustainable at 
all, must, in view of the prior state of the art, be limited 
strictly to the structure shown and described ; and, as 
the first claim is for a filing clip composed of a clamp
ing arm and a base, the former being provided with a 
heel, which holds the arm locked when open, the heel 
is an essential element, and there is no infringement 
where this is Jacking. 9. 

The Circuit Court decides that the fact that the 
claims of letters patent No. 219, 208, issued September 2, 
1879, to Charles F. Brush, for an electric lamp, purport 
to cover broadly all forms of mechanism constructed to 

we should perhaps be surprised t o  find how many of idea that it will make them more eager to get home. 
them are due to habit rather than logic. In child- This is a great mistake. The famished bird is liable to 
hood man took for granted whatever he heard ex- be exhausted by long-sustained effort.-Der Stein der 
pressed by those to whom he looked up with respect. Weisen ,. Litel'ary Digest. 
Whenever he heard any of their ideas criticised by 
others he resented it, and clung firmly to them. These 
opinions have come to be settled habits of mind with 
him. He regards them as certainties, and looks with 
suspicion upon those who do not share them. Yet, if 
challenged to defend them, he is utterly at a loss. 
They are his only by adoption ; he has never earned 
the right to call them truly his own by the hard men
tal work of investigation. 

This is the history of many of our most cherished 
notions, the foundation on which thousands stand in 
politics, in science, in the problems of the day, in 
social observance, in ethics, in theology. This prac
tice of thinking from habit, if universal, would put 
an end to all progress. Happily, there are always 
some men and women who are resisting this tendency 

• • • • • 

Gigan tic Icebergs. 

The mail from the Falkland Islands brings the in
telligence that the Dundee whaler Polar Star arrived 
at Stanley Harbor from the Antarctic season February 
17. The whaling in the Antarctic seas had up to that 
time proved a failure with all the ships that went out. 
There were plenty of whales of the finner and hump
back kinds, but not of the Greenland kind. There 
were too many grampuses for whales to be at all 
plentiful. Seals are very numerous, and there are also 
many sea lions to be got on the ice. Nothing unusual 
to Arctic navigators was seen except some icebergs of 
enormous size. One of them was fifty miles long and 
several others from fifteen to twenty miles long. 
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WINBY'S EXPRESS LOCOMOTIVE AT THE COLUMBIAN 

EXPOSITION. 

(Continued from first page.) 
Sanding gear-Gresham and Craven's steam sanding gear is fitted 

to the four driving wheels. 
Cylinder cock gear-Hawthorn's steam-worked drain valves work

ing simultaneously. 
Reversing gear-Steam and hand conpled together, and working all 

valve gear simultaneously. 
Injectors-Two No. 10 Holden and Brooke's " 1892 " patent in

jectDrs. 
Springs-All the bearing springs and the bogie controlling springs 

of Timmis' latest section. 
Engine.-Cylinders (inside). 

Diameter . . . . .  • •  • •  . . . . . . . . . . . . . . . . . . . . . . . .  17 in. 
Stroke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Center to center of cylinders . . . . . . . . . . . . . . .  . .  
Center of cylinder to center of valve spindle • • .  
Ports on top of cylinder. 
Diameter of piston rod . . . . . . . . . . . . . . . . . . . . .  . 

Valve motion (inside)
Ordinary link. 
Slide bars, number per cylinder . • • •  
Slide bars, width . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Crosshead (forged solid with piston rod). 
Length of shoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Cylinders (inside)-
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Stroke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Center to center of cylinder . . . . . . . . . . . . . . . . .  . 
Center of cylinder to center of valve spindle 
Ports on top of cylinder. 
Diameter of piston rod . . . . . . . .  • . .  • • . .  • . . .  . . .  
Length of piston rod . . . .  . . . .  . . . . . . . . . .  • .  . .  

Valve motion (ontside)
Joy's patent. 
Slide bars, number per cylinder (in one steel 

casting) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Slide bars, width . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Crosshead (forged solid with piston rod). 
Length of shoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
All piston rods and valve spindles have metal

lic packing. 
Wheels (cast steel centers)-

Bogie, diameter on tread . . . . . . . . . . . . . . . . . . . .  . . 
Driving, diameter on tread . . . . . . . . . . . . . . . . . . .  . 

Axles (steel)
Bogie. 
Diameter of jonrnals. . . . . . . . . . . . . . . . . . . . . . . .  . 
Length of journals . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Centers of bearings . . . . .  ' "  . . . . . . . .  . . . . . . . . . . . 

Driving inside crank-
Diameter of journals. . . . .  . .  . . . . . . . . . . . . . . . . . . 
Length of jonrnals . . . . . . . . . . . . . . . . . . . . . . .  . 
Diameter of crank bearing . . . . . . . . . . . . . . . . . . .  . 
Length of crank bearing . . . . . . . . . . . . . . . . . . . .  . 
Cranks hooped and pinned. 

Driving ontside straight-
Diameter of jonrnals . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Length of journals. . . . . . . . . . . .  . . . .  . . . .  . . . . . . . 

Crank pin-
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Frames (steel)-
From front end to center of bogie. . . • . . •  . . . . •  
From center of bogie to center of driving wheel 
From center of driving wheel to center of trail-

ing wheel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
From center of trailing wheel to end of frame . .  
Total length of frame . . . . . . . . . . . . . . . . . . . . . . .  . 
Thickness of frames . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Between frames . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Between frames at front end . . . . . . . . . . . . . . . .  . .  

Wheel base-

22 in. 
2 ft. � in. 
1 ft. 2 in. 

3M in. 

4 
3 in. 

1 ft. 1 in. 

16� in. 
24 in. 
6 ft. 5 in. 
1 ft. 3 in. 

3� in. 
9 ft. !% in. 

2 
6 in. 

1 ft. 3 in. 

4 ft. 
7 ft. 6 in. 

6 in. 
12 in. 
3 ft 4;g in. 

!% in. 
9 in. 
8� in. 
4J.2 in. 

!% in. 
10� in. 

5 in. 
6 in. 

5 ft. 3 in. 
9 ft. 8 in. 

11 ft. 4J.2 in. 
4 ft. 4 in. 
30 ft. 7� in. 
l� in. 
4 ft. 1� in. 
3 ft. 9 in. 

Bogie wheel base . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . 5 ft. 3 in. 
Fixed wheel base . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  11 ft. 4J.2 in. 
Total wheel base . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . .  23 ft. 8 in. 

Mr. Winby has here aimed to design an engine 
which, while not intended to attain a higher maximum 
of speed than ordinary engines, should be capable of 
traveling at a much higher mean speed. To do this 
it was obviously necessary to increase largely the trac
tive power of the engine. It may here be stated that 
an ordinary modern express-say, for instance, Mr. S. 
.r ohnson's latest-has four wheels coupled, 7 feet diam
eter, and inside cylinders 18%, inches by 26 inches, giv
ing a tractive effort of 106 per pound of steam, while 
Mr. Winby's engine is capable of exerting a tractive 
force of 143 per pound of steam, with wheels 6 inches 
larger in diameter. 

This design has two pairs of cylinders, an inside pair, 
17 inches by 22 inches, being coupled to the leading 
drivers in the usual manner, and an outside pair, 16� 
inches by 24 inches, being coupled to the trailing 
drivers ; there being no coupling rods, each pair of 
wheels may go as it pleases, and there is no necessity 
to pinch the fire box in any way. 

4 . 1 ,  .. 

Terms ot' W ater Measurement Cor IlUning, Irrigation 
and IUill Po_er. 

BY G. D. HISOOX, M.E. 

The designation of the terms of water measurement 
seems to be somewhat misunderstood, or has become 
misleading in man y parts of the United States, from 
the manner in which a primitive custom of water 
measurement has been adopted in different localities 
and afterward in some of its forms been made legal by 
the courts. 

Differences in elevation above the sea and the lati
tude make a slight difference in the flow of water by 
gravity for a length of . ti"me, , too small for practical 
consideration, but jusl.i,,�olJgh for a legal quibble 
when water measure is �rred to the courts. 

Variation in the form of the orifice varies the actual 
delivery per square inch o!' orifice, and with all the 

J citutif ic �tutricJu. 
tion of locality, latitude and dissimilarity in the 
lengths of orifice, there is found a variation in the 
a.ccepted unit flow through a. squa.re inch of orifice of 
over ha.lf a. cubic foot per second. 

In this view the miner's inch of water used in the 
ea.rly days of California mining has become a standard 
of varying proportions in different localities, most per
plexing as a definite and legal measure ; so that the 
nominal miner's inch may : deliver any quantity from 
1 ·20 to 1 ·78 cubic feet of water per minute. 

The largest volume for a miner's inch is the measure 
used at Smartville, Yuba County, Ca!. , called the 
Smartville inch, is derived from a horizontal rectan
gular orifice 4 inches in depth, through a 2 inch plank, 
under a head of 9 inches from the center of the orifice, 
and of the required width for the total flow, this being 
equal to 1 '78 cubic feet per minute per square inch of 
orifice. 

The miner's inch of the Park Canal and Mining Co., 
El Dorado County, Ca!. , is equal to 1 ·45 cubic feet per 
minute, with an orifice 2 inches deep through a 1� 
inch plank-head 6 inches above center of orifice.-this 
being the rating of several ditch companies in Cali
fornia. 

By a series of experiments at Columbia Hill, Cal. , 
lat. 39°, 2,900 feet above the sea, 1 '5744 cubic feet per 
square inch per minute was assigned as a miner's inch, 
this being the flow per square inch through a rectan
gular slit 50 inches long, 2 inches deep, equal to 100 
square inches, under a head of 7 inches from the cen
ter of the slit ; this being also the rate with the North 
Bloomfield, Milton and La Grange Ditch Companies. 

In other parts of California 50 miner's inches are 
rated at 60 cubic feet of water, or 1 '20 cubic feet per 
miner's inch. The statutory or legal miner's inch of 
California is equal to a flow of 1 '394 cubic feet per min
ute, and is defined as the flow through a square orifice 
1 inch in depth by 1 inch in width through a 1 inch 
plank, under a head of 4% inches above the center of 
the orifice. 

In Colorado, previous to statutory regulations and 
still in use by agreement, 40 miner's inches are reck
oned at 60 cubic feet, or 1 '50 cubic feet per square inch 
of orifice under a head of 6 inches above the orifice in 
the bottom of the delivery box, the stream falling ver
tically, the actual flow being 1 ·556 cubic feet per min
ute. 

The statutes of Colorado now provide that " water 
sold by the inch by any individual or corporation shall 
be measured as follows, to wit : Every inch shall be 
considered equal to an inch square orifice, under a 5 
inch pressure, and a 5 inch pressure shall be from the 
top of the orifice of the box, put into the banks of the 
ditch to the surface of the water. " 

The practice much in use in Montana is to deliver 
the water through a horizontal slit 1 inch in depth, of 
sufficient length for the required supply, under a head 
of 4 inches above the center of the slit, and is equal to 
a flow of 1 ·25 cubic feet per minute per square inch of 
orifice. 

Six and a half inches head above the center of a' 1 
inch square orifice, or a long horizontal gate 1 inch in 
depth, is becoming the more usual practice in Cali
fornia, where the miner's inch originated, and will no 
doubt come into general use as the most satisfactory 
working condition of water supply for mining and irri
gation purposes. 

From experiments of the Pelton Water Wheel Co. , 
the relation of flow under various heads and increas
ing widths of slot, with a uniform thickness of plank 
and distance of orifice from the bottom of flume, be
comes interesting, in view of the varying practices in 
different States and localities. With a sq uare orifice 2 
inches in depth, 4 inches wide, a 5 inch head above the 
center of the orifice gave a flow of 1 ·348 cubic feet per 
minute ; 6 inch head, 1 '473 cubic feet ; 7 inch head, 
1 '589 cubic feet per minute per sq uare inch of orifice. 
By lengthening the orifice horizontally the flow in
creased in quantity per square inch of orifice, . owing 
to the increase of area relative to the increase of peri
meter ; so that at 16 inches in width, 5 inch head, flow 
1 '365 ; 6 inch head, 1 '489; 7 inch head, 1 '60 cubic feet 
�er square inch of orifice. 

For the purposes of irrigation, the irrigating duty of 
water takes its base of computation from the flow per 
second or minute ; but as this is not a constant quan
tity for different localities, owing to variation in the 
value of the miller's inch, the acre duty will be an un
certainty until some general law fixing a uniform 
standard of measure or detail, as to head and area to 
constitute a unit of measure, is made to extend over 
the different States and Territories requiring a system 
of irrigation. 

As an irrigation term the " duty of water " means 
the area of land upon which a definite volume of 
water, applied during a given period, will successfully 
raise crops. 

In Utah, where irrigation laws have largely covered 
the details of water rights, the " unit " of water 
measurement is designated as one cubic foot of water 
per second, called the " second foot," is the standard 
of expression for water service for irrigation, and' is 

the equivalent of one acre covered one ·foot deep, ·or 
43, 560 cubic feet, to which is added the time require
ment. 

In Utah the " second foot " is equal to two " acre 
feet " per day- " 60 acre feet " per month ; 100 Califor
nia inches equal 4 acre feet per day ; and 100 Colorado 
inches equal 51 acre feet per day. 

The " second foot " is becoming popular throughout 
the Western States and Territories, from its definite
ness of meaning and understanding, and with which 
there is little chance for technical quibble. 

The measurement of water for power in the eastern 
portion of the United States is the " inch," under a 
stated head. The " inch " or " inches, " meaning the 
number of square inches opening in a gate, or orifice, 
leading to a water wheel under some specified head. 

The practice varies largely in different States. In 
New England, the water power companies have spe
cific measures of gate opening, from one foot head up
ward, and also rate by the theoretical horse power for 
any form of flow. 

Where no specified head is named, a 4 feet head from 
the center of the gate orifice to the surface of the 
water in the flume has become legalized in some of 
the States by statute or court decision ; the height 
or head above or below the statutory 4 feet being reck.
oned by its relation to the unit, in power-producing 
effect. 

This is made the basis in water power leases in Wis
consin from the time of the earliest leases in that 
State. 

In some cases the actual heads are named. The 
valuation of variation in the head below and above 4 
feet, when named as a unit, has been a cause of legal 
contention in several States, and in Wisconsin it has 
been fairly defined that the power derived from a unit 
orifice varies proportionately with the variation of the 
head, and that the area for a given power varies in
versely as the square roots of the heads, less the pro
portion of increased head and the reverse for decreased 
head. The following table shows the relation of area 
in percentage of the unit area for various heads : 

Head in Feet. 

3 
4 
5 
6 7 
8 
9 

Inverse Velocity 
Ratio. 

11 4 
11 Head. 

1 ' 155 
1 '000 
0 '8944 
0'8162 
0 '7561 
0 ' 7036 
0 '6666 

Inverse Ratio 
of Area 

Due to Head. 

+ 0 25  
Unit, 0 ' 00  

- 0 ' 1788 
- 0'2721 
-- 0 '3240 
- 0 ' 3518 
- 0 ' 3699 

.. f . . .. 
Foul Water Main. 

iProportlonal Area 
of Orifice for 

I Varying Head. 

= 1 ' 443 
= 1 ' 000 
= 0 ' 7156 
= 0 ' 5441 
= 0 ' 4321 
= 0 '3518 
= 0 '2969 

Mr . .r ames Duane has described in a paper read be
fore the American Society of Civil Engineers the effect 
of tuberculation on the delivery of a 48-inch water 
main. The author remarks that authentic data re
lating to the effect of tuberClilation on the discharging 
capacity of water mains are rare, and when obtain
able are correspondingly valuable. He has had an 
unusually favorable opportunity for observing the loss 
of head. due to this cause in a large water main, and 
comparing it with that in a perfectly clean coated new' 
main discharging under the same conditions ; both be
ing parallel mains of the Croton water supply system 
of New York. One line of mains was laid as clean 
castings, just as they came from the sand. The result 
was that in seven years the inside was discovered to 
be tuberculated to a surprising extent. All the lumps 
were of the same general shape, which was that of a 
rough frustum of a cone, with a height of one-half or 
one-third the width of the base, and a roughly flat
tened top. The largest were at the bottom of the 
pipe and the smallest at the top. The greatest projec
tion of the lumps was about one inch ; and they were 
so thick as to completely cover the interior surface of 
the pipe. As compared with the clean tar-coated pipe, 
the discharging capacity of these corroded mains 
showed a reduction of about 30 per cent. It was also 
observed by Mr. Duane that, having reaClhed a certain 
stage in corrosion, a water pipe does not get worse with 
age. He regards a properly applied coating of tar 
composition as giving absolute protection against tu
berculation, and cites in support of this belief the fact 
of a 48-inch main so treated showing as high a coeffi
cient of duty after eleven years' service as when first 
brought into use. 

Tin Crom Tin Scrap. 

By T. Twynam.-The scrap is coated with a film of 
chloride of calcium or similar fusible salt and heated 
to redness. It is then cooled by plungin� in water, 
when a scale falls which contains all the tin and leaves 
the iron practically clean and suitable for many me
tallurgical processes. The insoluble scale may be 
smelted direct for tin after mixing with carbon and 
siliceous matter, or it may be heated with sufficient 
acid, preferably hydrochloric, to dissolve out the iron, 
leaving the oxide of tin in a nearly pure state, or the 
tin may be recovered as a soluble stannate after fusion 

conditions of varlatlon m head, form of orlfice, eleva- equal to 86,400 cubiC feet per day. The " acre foot " is of the scale WIth alkali. 
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328 
THE ELECTRIC RAILWAY BETWEEN CHICAGO AND 

ST. LOUIS. 

Among other wonderful novelties promised us in 
connection with the World's Columbian Exposition is 
an electric railway of high speed between Chicago and 
St. Louis. The projectors expected to have the work 
completed in time to carry passengers to the great 
Fair ; but they have been disappointed, and although 
it was announced some time ago that the roadbed 
was under contract and a considerable portion already 
constructed, still, for some reason or other, the enter
prise has remained very quiet of late an.d we fear has 
come to a halt. We are indebted for the following de
scription of the novel system and the great expecta
tions of the projectors to the Gmphic, of Chicago. 

The Chicago & St. Louis Electric Railway Company, 
a corporation organized under the laws of Illinois " for 
the purpose of constructing, maintaining and operat-. 
ing a complete electric railway system between the 
cities of Chicago and St. Louis, with suitable and 
necessa,ry spurs and branches connecting with the 
towns and cities along said road, for the accommoda
tion of local and through passenger and high-class 
freight, express and mail traffic, and for the further 
purpose of supplying citizens and cities on the route of 
the road with light, heat and power, for State, county, 

J titutific !tuttitau. 
making a minimum of 500 revolutions a minute, which 
would give the car a speed of more than 100 miles an 
hour. The large size of the driving wheels makes the 
revolution of the axle only about the same speed as 
that of the axles under an ordinary passenger coach 
moving at the rate of 50 miles an hour, and therefore 
the friction will be no greater. The axles of the elec
tric car also turn on roller bearings which do not re
quire the use of oil. 

The cars are to be run one section apart, and no 
current will be permitted to flow in the intermediate 
section, making it wholly impossible that cars should 
come within less than 10 miles of each other, and pre
venting absolutely the possibility of collisions. The 
top of the electric car will be only 9 feet from the rail, 
which is 3 feet lower than the ordinary street car. The 
center of gravity is thus brought very low, and q uite 
near to the track, practically eliminating the possibili
ties of the car jumping the track. The front of the 
car is wedge shaped, and will cut the atmosphere in a 
way to very materially decrease the atmospheric re
sistance. The motorman stands just behind this 
wedge-like nose, and between his department and the 
rear wheels is the passenger compartment. After the 
passenger coach is a separate compartment for mail 
and high class express matter. An overhead electric 

erected if required. The possibility of transmittmg 
power electrically over long distances with economy 
was demonstrated at the last Frankfort Exposition. 
where 300 horse power was sent by electricity over a 
distance of 108 miles with an efficiency of 75 per cent. 

The road will have double tracks at first, but the 
line will eventually baild four tracks-two light-weight 
outside tracks for local traffic and high class freight 
and two heavy-weight inner tracks to be used exclu
sively for through passenger traffic, mail and express. 
The standard schedule time of through trains will be 
100 miles an hour, the trip from Chicago to St. Louis 
being made in two hours and thirty minutes. No 
passenger trains, it is said, will be run at night, or at 
least not later than 9 :30 P. M. ; and the track will be 
employed during these hours by cars carrying freight, 
mail and express matter. The cars will be lighted and 
warmed by electricity, and will be provided with all 
the comforts of the modern car. A through train will 
be run every hour, or oftener, as may be required, and 
accommodation trains will be run every half hour, as 
soon as tracks are provided for this purpose. 'l'he line 
of the road will be illuminated by incandescent elec
tric lamps for one mile ahead and one mile behind 
every car while running at night. 

The economy proposed in the matter of fuel is an 

BIRD'S EYE VIEW OF THE CHICAGO AND ST. LOUIS ELECTRIC RAILWAY AND BOULEVARD. 

municipal, domestic, farming, manufacturing and 
other purposes, " has perfected plans for the construc
tion of an electric line which will satisfy the most 
zealous enthusiasts on the subject of rapid and cheap 
transportation. 

The patents under which the new system will be 
operated were applied for by Dr. Wellington Adams 
in 1883, and granted to a Missouri company known as 
the Adams Electric Company in 1884, and were the 
first patents ever issued covering the essential ele
ments of an electric railway. These patents were sub
sequently assigned to the Adams Electric Railway 
Company, and later conveyed to the Chicago & St. 
Louis Electric Railway Company. 

The line between the two cities will be divided into 
25 sections of 10 miles each, and will be operated from 
power stations located at coal mines belonging to the 
company along the route. The electric coach or car 
to be. run is a long, low, compactly and strongly built 
car of very light weight ; its weight being an import
ant feature in the economy of operation. The car has 
two pairs of driving wheels, each of which is driven by 
a separate and distinct electric motor. The entire 
weight of the car, with its passengers, and of the two 
motors comes upon these two pairs of driving wheels, 
and consequently is all serviceable for adhesion be
tween the rails and the wheels, through the agency of 
which the car is propelled. The driving wheels are 
6 feet in diameter, and are estimated as capable of 

construction will be used, consisting of central poles important feature. The company has secured coal 
and cross arms, with a trolley wire running along the lands suitable for its purposes, and will operate its own 
side of the car. Motors operating under this system mines by means of electric mining locomotives, elec
require no commutators or brushes, and may be so tric drills and electric cutters, largely cheapening the 
constructed as to be water and fire proof. cost of mining the coal. The good coal will be sold 

The line of the road will be practically straight, and and the waste, dust or slack, which is a complete loss 
there will be no railroad or country road crossings at under the present methods of mining, will be utilized 
grade or on a level with its own line. The tracks of . in the engines which develop the power for operating 
the electric road will be elevated above the crossing the road and the mines. 
tracks of other railroads by means of iron bridges, The entire line of the road has been surveyed and 
and the country roads will be thrown up over the the location definitely settled. A large percentage of 
track of the electric road by means of wooden bridges. the right of way has been acquired, and valuable ter-

It is estimated that there will be about 250 of the minal facilities and entrances have been secured in 
latter to construct and 17 of the former. This will give both Chicago and St. Louis. At the latter city the 
the line a roadway completely protected from inter- road will cross the Mississippi River on the Merchants' 
ruptions of all kinds, and insure against the occur- Bridge and run over the new elevated structure of the 
rence of the many accidents common to other rail- Merchants' Terminal railway into the Union Depot. 
ways. There will not be a frog, a switch nor a draw- At Chicago it will enter the city over the elevated 
bridge on the entire line. structure now being built for the Chicago Elevated 

The weight of the whole car, with its equipment, Terminal Railway Company, and run into its station 
will not exceed 15 tons, eliminating the great difficulty at State and Twelfth Streets. Work was recently be
encountered by steam railroads, which have so large gun at Edinburg, Ill. , where power house No. 1 of the 
an amount of dead weight to draw. In the case of company is located, and is being actively prosecuted 
these roads there are hauled 19 tons of non-paying under supervision of Chief Engineer Hughes. Over 8 
weight for each ton of paying passenger weight. In miles have been completed since work was commenced, 
the electric road this will be reduced to the ratio of 1 and they have every assurance that the road will be 
to 5. completed and carrying passengers during the World's 

It is thought that two power houses may be suffi- Fair in 1893. The new electric line, it is claimed. will 
cient to provide the necessary force, but more will be afford a much needed link between the large number 
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of Southern and Western railway lines centering in 
St. Louis and the Northern and Eastern lines centering 
in Chicago, and will do a very large proportion of the 
passenger, express and mail traffic of these systems be
tween the two cities. The enterprise is backed by 
some of St. Louis' leading financiers." 

Since the above was written there must have been 
important changes in the expectations and means of 
the company, for we cannot learn that any definite 
progress in the work has been realized. 

• • • • • 
MANUFACTURE OF MACARONL 

Our illustrations are taken from the plant of the 
Columbia Macaroni Manufacturing Company, New 
York City. Macaroni is a preparation of wheat 
originally peculiar to Italy, in which country it is an 
article of food of national importance. The same sub
stance in different forms is known as vermicelli, spa
ghetti, Italian pastes, taglioni, etc. These substances 
are prepared from hard, semi-translucent varieties of 
wheat. Hard wheats are richer in gluten than the 
soft and tender wheats. These wheat preparations 
styled macaroni are met with in various forms, such as 
fine thin threads called vermicelli, from its thread
worm-like appearance, thin sticks and pipes, stars, 
disks, ribbons, tubes, etc. In the manufacture of 

- , 
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means of a circular piece of copper held in place by a through these holes in the shape known to us as mac
pin running across the center of the hole on the inner aroni. At this stage of the process it is, of course, soft 
side of the mould. As the dough is pressed over the I and flexible, and in order to keep the various little 
pins it divides in the center and unites itself again as strings of dough from sticking together, it is constantly 
it passes out of the mould. About 100 pounds of fanned by a boy, so that the current of air thus 
dough is placed in the cylinders at a time, which is made may slightly dry the outside of the strings and 
pressed out through the moulds by means of an ac- prevent the'1l from adhering. It is then cut off and 
curately fitting pluJ)ger or piston. One thousand hung on racks or frames made of bamboo to dry. As 
pounds pressure is used, the cylinder emptying itself in it hangs on the frames the different pieces are of uu
about 45 minutes. As the pipes of macaroni pass out equal length, and a boy passes rapidly over them, 
of the mould they are cut off into 10 foot lengths and wringing off the longer ends to make them uniform . 
taken to the cutting table, where they are recut into The drying has to be done in the shade and in a place 
small lengths for drying. The macaroni is then placed not exposed to the wind ; for, if dried too quickly, or if 
on pasteboard and racked away for eight days to dry, the slender pieces were blown against one another, 
in a temperature of 80 degrees, when it is placed they would be apt to break. When sufficiently dry it 
in boxes and is ready for market. The company em- is removed from the frames and packed in boxes such 
ploys about 125 Italian hands and turns out about as are familiar to all grocers. 
3, 500, 000 pounds yearly. The different sizes are made by changing the mova-

Having thus described the method of manufactur- ble bottoms of the press and employing different sized 
ing macaroni in New York, we will now give an ac- perforations. Each of these perforated holes has a, 
count of the way the article is made by hand in Italy. core or center around which the dough has to pass, 

The hardest and flintiest varieties of wheat are se- and this produces the hollow which is a characteristic 
lected, first washed and then thoroughly dried in the of the macaroni. The reason of this arrangement is, 
sun. This wheat is then coarsely ground and run if the macaroni is made solid, it would take very long 
through a revolving sieve to separate the starch from to dry when hung upon racks, and al so when dried it 
the bran and flinty portions. It is then successively would be very difficult to cook it without a great deal of 

.@ 
THE MANUFACTURE OF MACARONI, NEW YORK. 

macaroni about 100 pounds of semolina or granulated 
wheat is first put into a circular iron mixing machine 
3 feet in depth and 2 feet in diameter. A quantity of 
boiling water is then added and the substance mixed 
up into a stiff dough by a revolving shaft armed with 
circular teeth which runs down through the center of 
the machine. The dough is then taken out and placed 
in a circular wooden rolling machine, 3 feet in height 
and 8 feet in diameter, over which for 40 minutes 
travels a revolving granite roller 5 feet in diameter, 18 
inches in width, weighing 3 tons .• . After the dough 
has been thoroughly rolled and pressed, it is placed in 
a kneading machine. A layer of dough about 4 inches 
in thickness an,d about 8 inches in width is placed 
around the outer edge of a circular revolving pan 6 
feet in diameter and 18 inches deep. Attached to the 
framework of the machine across the center of the 
pan are two loose cone-shaped gearing wheels. As the 
pan revolves around, the dough is passed under the 
cone-shaped wheels, which in turn revolve, burying 
their teeth into the dough. This operation continues 
about 20 minutes, thoroughly mixing and kneading the 
substance. It is then placed in the cylinders of the 
macaroni press. These cylinders are about 2% feet in 
length and about 15 inches in diameter, on the inside 
of which, resting on a flange at the bottom, is a copper 
mould. These moulds are about 1 inch thick and per
forated with holes through which the pipes of mac
aroni are pressed. The pipes are made hollow by 

passed through a series of six hand sieves, each a little 
finer than the preceding, for the purpose of separating 
the flinty portions from the bran. This apparently 
simple process requires considerable skill, and a certain 
knack which it takes time to acquire. The motion 
which is given to the sieves by the sifters is half rotary 
and half up and down, with an indescribable side 
motion, which can only be characterized as a " boomer
ang," for it throws the mass which is being sifted in an 
opposite direction to that taken by the sieve. Every 
few minutes each sifter pauses and skims off the bran 
which has worked to the top and center of the sieve, 
and after these various manipulations there remains a 
clean, flinty farina, known as semolina. This is then 
mixed with warm water into a stiff dough, and this 
dough is thoroughly kneaded by means of a long 
prism-like, hardwood lever, so adjusted that the spring 
of the timbEr may be utilized in alternately raising 
and depressing it upon the mass of dough, which is 
then pressed and kneaded into the required consist
ency. It is rather amusing to see two or three men 
sitting on the end of this lever and bobbing up and 
down so as to throw their weight at one instant on the 
lever, bringing it down into the dough, and then allow
ing it to spring np again, in order that it may be 
brought down in a new place. 

After it has been thus mixed and kneaded for about 
an hour, the dough is put into presses with perforated 
bottows, a.ud, pressure beiug applied, it comes out 

boiling, and impossible to do so uniformly. So import
ant is this considered, and so defective do the Italians 
regard the product if not thus perforated, that a pro
verb has arisen in Italy to the effect that " A foolish 
person is like macaroni without any hole in it." 

Vermicelli is made from the same material and in 
the same way as macaroni, except that it is not hollow, 
it being so small that it is neither practicable nor nec
essary to make it so. 

• • • • • 
Photographic Work In France and Be1glum. 

1\1. De Saint Florent has communicated to the 
French Photographic Society a method of printing 
with salts of iron, by which he says colors may be 
faintly reproduced-the red, yellow, and green being 
more distinct than the violet and blue. A gelatino
bromide plate is taken, and the silver is removed from 
the film by fixation in the hyposulphite bath, and, 
after washing, the plate is dried. The film is now sen
sitized in the following : 

Water, • • • . . . . . .  , • • • • . . • • • . . • • • • • . • • • • • • • • • • • • • . • • • • • • 100 paris. 
Ferric chloride . . . . . . g • • • • • • •  ., • • • • • • • • •  o • • •  Q Q  • • • • • • • • • • •• 10 " 
Tartaric acid • • • • . . . • . . • • . •  0 0  • • • •  • • • • • • • •  • •  • • • • • •  • • • • • • •  r. .. 

After rinsing, the plate is dried and exposed for 
rather a long time under a colored original-as, for ex
ample, colored glasses or gelatines. It is next washed 
with warm water, by which some of the more soluble 
parts of the gelatine are removed, and it is finally 
dried. 
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A GANG lIYDRAULIC STEAM PRESS. Acetic Acid all a Menstruum. BETWEEN SADDLE AND GROUND-AN INSTANTANEOUS 

PHOTOGRAPH. The improvements which have been made in all ' Professor Remington has been advocating, at a meet
descriptions of presses by the Boomer & Boschert ing of the Philadelphia College of Pharmacy, the use 
Press Company, of Syracuse, N. Y. , during the past of sixty per cent acetic acid as a menstruum for ex
twenty years have been little less than remarkable, tracting drugs. The suggestion was not put forward 
and have fully kept pace with the demands of manu- as a novel one, but it was urged that the acid is an ex
facturers in all lines of industry. In hydraulic presses, cellent solvent of the .active portions of drugs, and is 
especially, the company has been particularly success- both preservative and antiseptic. Dr. Squibb has ob
ful in building work for a great variety of uses, but all tained very definite and positive results by its use. 
distinguished by strength and simplicity of construe- It appears to form soluble compounds with the active 

Many curious pictures are now frequently seen as a. 
result of the facility with which instantaneous photo
graphs can be taken. Our illustration represents a view 
of this kind, where a rider has been thrown from his 
horse but has not yet reached the ground. The inci-

A GANG HYDRAULIC STEAM PRESS. 

tion and operation. The illustration shows a gang of 
small presses, built by the company, to be operated 
from an accumulator, and which can be constructed in 
this manner at less cost than separate presses. Each 
press is, however, independent. The head and base are 
formed of continuous steel beams, and the construc
tion and operation will be readily understood. In 
order to save opening the press to its fullest extent 
each time, and to adjust for different thicknesses of 
moulds, stops are provided consisting of shafts at
tached to and dependent from the platens, passing 
loosely through holes in the lugs cast on the cylinders, 
with holes and pins for limiting the drop of the platen. 
The number of presses in a gang may be from two to 
ten or more. 

. . . ' . 
THE MONITOR MIANTONOMOH. 

It is worthy of note that the first service of this ves
sel, after her recent completion, was in the firing of 
the salute in connection with the unveiling of the 
Ericsson statue, and tak
ing part in the ceremonies 
of the naval parade which 
signalized the inauguration 
of the era of the Colum bian 
Exposition. The keel of 
the vessel was laid by John 
Roach & Sons, at their 
works on the Delaware 
River, in 1874, and she is in 
many respects a reproduc
tion of the old wooden 
mo nitor Miantonomoh. 
She is 250 feet long, of 55Yz 
feet beam, with a draught 
of 14 feet, a displacement 
of 3, 815 tons, and indicated 
horse power of 1,030. She 
has only about 3 feet of 
freeboard. The ship is of 
iron except the armor 
plates, which are of steel, 
the hull having a protec
tive belt 6' feet deep and 7 
inches thick. The outer 
plating of the turrets is 
llYz inches thick, backed 
by 10 inches of wood, this 
being again backed by 
two steel plates, each Yz 
inch thick. The turrets 
are 24 feet in external 
diameter, and rise a little 
over 6 feet above the deck. 
They are each surmounted 
by a conning tower a little 
less than 8 feet in diameter 
at the base, and project
ing two feet above the 
main turrets. In each 
turret are two 10 inch 
breech-loading rifles manipulated by hydraulic gear. 
The vessel also has a fighting mast of hollow steel 
through which ammunition is hoisted to a fighting top. 
She has a double bottom, there being a clear space of 
28 inches between the two skins. She is lighted 
throughout by electricity. Her speed is rated &t 10� 
knots per hour. 

principles of drugs in many in
stances. Acting on the knowledge 
that volatile oils are very soluble 
in the acid, Professor Remington 
has prepared specimen extracts 
from various spices by its aid, 
treating them with four times their 
weight of the solvent. The whole 
of the active parts of cassia, cinna
mon, cayenne, etc. , are said to be 
extracted and inert residues left. 
As regards commercial value, acetic 
acid is, of course, far preferable to 
alcohol, and it is said to be more 
effective, weight for weight, than 
alcohol of the same strength. 

According to the Pharmaceutical 
Review, experiments made with 
nux vomica and belladonna dis
closed the fact that complete ex
haustion can be obtained by the 
aid of this medium in less time than 
with an alcoholic menstruum, while 
fluid extracts, intended primarily 
for culinary purposes, are now pre· 

p�ed in a similar way from cinnamon, cloves, carda
mom, pepper, ginger, mace, nutmeg, celery, pimento, 
garlic, mustard, vanilla, and tonka bean. In strength 
each minim of the finished extracts represents one 
grain of the material operated upon, and the prepara
tions are said to be admirably adapted to the purposes 
for which they are intended. They are perfectly mis
cible with water, and are not of necessity more than 
slightly acid, since the excess of acid in the weak perco
lates can be recovered to a great extent by distillation. 

• • • • •  
The A ustralian Frozen lHutton Industry. 

Some idea of the gigantic proportions which this in
dustry has attained may be gathered from the fact that 
one of the establishments alone, the Australian Chill
ing and Freezing Works, at Aberdeen, on the Great 
Northern Railway, 162 miles from Sydney and some 87 
miles beyond Newcastle, can freeze 850 and chill 1, 500 
sheep daily. The vessels load at Newcastle, a special 
train conveying the mutton to that port, where as 

BETWEEN SADDLE AND GROUND-AN INSTANTANEOUS 

PHOTOGRAPH. 

dent occurred at a steeplechase meeting at Ashey, in 
the Isle of Wight, where Mr. R. Thirlwell's horse Cos
metic refused his third hurdle, and threw Mr. R. 
Woodlands, his rider. Mr. Charles Knight, of the 
Royal Studio, Newport, was on the spot with a camera, 
and he was fortunate enough to get a " snap shot" of 
the incident just as Mr. Woodlands was falling to the 
ground, the effect being to make the latter appear as 
if performing an acrobatic impossibility by supporting 
himself horizontally on the reins. For our illustration 
we are indebted to the London Graphic. 

.. . . . . 
Somethln� to TI.lnk About. 

Mr. Carroll D. Wright gives us some very interesting 
facts. He estimates-and in the matter of statistics he 

is an expert-that there are 
in this country at the pre
sent time rather more than 
twenty-two millions of per
sons who are " engaged in 
gainful occupations." 

Subtracting from our 
sixty-five millions most of 
the wives and daughters, 
all of the decrepit and 
aged, and all the school 
children, it will be seen 
that we are a work-a-day 
nation in its shirt sleeves. 
The class of do-nothings 
because they have too 
much money and the other 
class of do-nothings be
cause they are born loaf
ers do not count for much 
either in number or influ
ence. But Mr. Wright adds 
that not only is the aggre
gate of those who do work 
on the increase, but also 
the aggregate of those who 
are willing to work, but 
can't get it. There's the 
rub. That is the reason 
for the existence of labor 
organizations, for strikes, 
and for the unceasing con
flict between capital and 
labor. 

The remedy ? There is 
but one. Skilled labor is 
nearly always in demand. 
A first-class workman is 
seldom out of a job. It is 

THE MONITOR MIANTONOMOH. necessary, therefore, for 
the new generation to cease 

many as 6, 000 sheep have been loaded in one day. The dawdling, to give up being jacks of all trades, to give 
steamers carry their cargoes to England. The vessels themselves vehemently to some special department, 
are provided with refrigerating machinery and deliver and to become masters of that. There never yet was a 
their cargoes in frozen condition. time when it was not easier to earn $4 a day because 

• . ,  s • • you are worth it than to earn $1 a day at work which 
THE Pharos lighthouse, Alexandria, was built B. C' l a million others can do as well as you; and, as the New 

285 ; height 000 feet, light visible 42 miles. York Herald says, the le.sson is clearand it is emphatic. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliances. 

CAR VESTIBULE C O N N E C T I O N . 
Walter N. Thompson, St. Louis, Mo. A series of 
springs is secured to the vestibule face plate and ex· 
tends around the passageway, rods on the outer ends of 
the springs having their lower ends secured to slidlng 
arms in the car platform, there being cross braces on the 
rods and springs and a flexible face secured thereto. The 
improvement forms a yieldlng flexible connection which 
does not have any buffer action, and is not intended to af
fect the movements of the train, but will form au air-tight 
seal, excluding all rain, snow, dust, etc., the protection 
being equally good in going around curves. It may be 
easily attached to the cars. 

CAR DOOR. -Napoleon Roy, Duluth, 
Miun. This invention relates more especially to in· 
side doors for grain cars and their fastenings, providlng 
a door which can be easily operated without using crow
bars, etc., the fastening attachments not interfering 
with the use or capacity of the car for coal or other 
freight. A slide door is pivotally supported at its upper 
end over the doorway, so that it may be tilted, in con
nection with locking devices and a lifting mechanism, 
the latter consisting of a chain or cord, by pulling on 
which the door may be unlocked and moved upward 
without tilting. 

AUTOMATIC CAR SWITCH. -Joseph A. 
Hawkins, Brooklyn, N. Y. This switch is designed for 
use in connection with electric, cable, or horse cars, and 
is designed to enable the driver to quickly and con· 
veniently switch a car from one track to another while 
the car is in =tion. A switching rail is arranged ad· 
jacent to one of the rails, and at its outer side a counter
poise lever, one end of which is connected with the 
switching rall, while a shaft is connected with the 
switch points, and a connection is made between the 
shaft and the counterpoise lever, whereby one is oper· 
ated from the other. 

AUTOMATIC GRIP OPENER.- William 
P. Cour�ney, Oakland, Cal. This is a simple construc· 
tion, designed to release the grip at the " let-go " in case 
the gripman should forget to do so. Combined with the 
grip is a pitman having a slidlng and rocking connection 
with the grip lever, a link being pivoted at one end to a 
bell crank lever and its other end to the pitman, while a 
safety bar, is connected with the lever. The improve
ment may be readlly applied to any ordlnary form of 
grip without change of construction. 

lJ.Iecbanlcal. 

LET-OFF FOR LOOMS.-Patrick Duffy, 
New Bedford, Mass. This Is a mechanism to let off the 
warp yarns from the warp beam or roller, and give the 
proper tension to the warp. A simple apparatus which 
carries a dead weight is arranged at one side of the 
shaft and actuates the weight by a shoe or arm, to shift 
the weight as the warp is wound off, thus keeping an 
absolutely even tension on the warp without regard to 
the amount of warp on the beam or roller. The me
chanism is readlly adjustable and is not_liable to get out 
of repair. 

PERFORATING MACHINES.- Jacob B. 
Hemsteger, Piqua, O. A simple and durable automatic 
feed mechanism has been provided by this inventor, in· 
suring the making of rows of perforations in the paper 
at any desired distance apart. A gripper engaging one 
end of the paper is mounted to slide a predetermined 
distance, the gripper being actuated] periodlcally from 
the needle bar of the perforatlug machine. 

C L U T C H MECHANISM. - Gottlieb F. 
Tinney, New York City. This is a device for a machine 
for working or breaking raw hides to render them soft 
and pliable, the working being effected by coiling the 
hides upon a shaft or drum and then reversing the 
motion to nncoil them. A novel and compact arrange· 
ment of cam, gear, and clutch mechauism is provided, 
to connect with the driving shaft and drum, the driv
ing shaft rotating constantly in one direction while the 
drum reverses itself at the end of every seventh revolu
tion, so that the machine is entirely automatic. 

WATERPROOFING PAPER. - John J. 
Newman, Elkhart, Ind. This is an improvement on a 
formerly patented machine of the same Inventor, by 
means of which paper leaving the calender roll. passes 
over hot rolls, under a hot smoothing roll and between 
supplemental squeeze rolls. The paper is fed over a 
wax bed, where it receives on its lower face wax forced 
up through slits from the feed chamber until thoroughly 
saturated. The hot bed plate and hot smoothing roll 
polish and keep smooth both faces of the paper, and by 
the addltlonal hot squeeze rolls the waste is removed. 
Two connected tanks afford means of keeping the wax 
at a proper consistency for continual re-use, thus effect
ing economy and rendering the application of the coat
ing material uniform at all times. 

Agri cultural. 

any size or height of stack, and works automatically, 
saving hand labor. 

FRUIT PICKER. - Anders W. Ohman, 
Tunsta, Insjon, Sweden . A long rod or handle carries 
at its upper end a plate ring, on the upper and inner 
edges of which are projecting teeth or knives, while se
cured to the under side of the ring is a flexible chute 
supported upon the handle aud terminating at its lower 
end in a collecting bag. The knives or teeth of the ring 
are made to cut the StelUS of the fruit by movement of 
the handle, when the fruit drops through the chute to 
the bag without injury. 

HOG T R A P.-James F. Boman and 
John Cornelius, Flat Rock, Ind. This is a combined 
trap and sbipping crate, the trap forming also the crate. 
It has at its rear end a door sliding in guideways, and at 
the front a horizontslly swinging hiuged door on which 
is pivoted a lever with a recess in one edge opposite a 
recess in a board of the door, a keeper on the lever, and 
a toothed arm pivoted on the door extending through 
the keeper. The lever is adapted to hold the animal's 
head in the opening, which may be made by the two reo 
cesses, in order to put a ring in the animal's mouth, etc. 

Miscellaneous. 

TYPE WRITING MACHINE.-Alfred N. 
Heine and William K. " H. Woerner, Evansville, Ind. 
This is a machine designed to be cheap, durable, and of 
simple construction, easily operated, and calling for but 
little skill in its manipulation. It has a peculiar form of 
hollow prismatic type bar, carried on a type rod, and 
having a number of faceted sides on which may be pro
duced any desired number of characters, preferably elec
trotypes, the bar sliding and tuning on the type rod. It 
also has a convenient arrangement for moving the car
riage backward aud forward, by which the printing may 
be seen as fast as made. 

FAN AND MOTOR. -George A. Snecker, 
San Antonio, Texas, and Charles E. Roth, New: York 
City. A spriug motor is held in a clock-like casing, in 
such manner that, through suitable mechanism, the 
spring is adapted to operate a fan shaft, with which a 
fan is adjustably and removably connected. The device 
may be readlly attached to any article of furniture or 
other support, but is especially adapted for attachment 
to a bedstead. 

FOUNTAIN PEN.-Marcellus M. Hitt, 
Luray, Va. This invention provides an attachment 
whereby an ordinary pen may be convertsd into a foun· 
tsin pen. It consists of an elastic sleeve, as oue made 
of soft rubber, with a flexible tongne having on its end 
a dovetail tip for insertion in the aperture of the pen, the 
tongne and the pen together forming a reservoir for ink, 
which is fed automatically as the writing proceeds. 

ENVELOPE OPENER.-Julius Ropes, 
Ishpeming, Mich. This is a device for cutting or opening 
folded edges of different material, the case having a 
grooved gnide for the folded portion of the material to 
be cut, and being provided ,vith an angularly arranged 
cutting blade. The device Is also well adapted for cutting 
the leaves of books, etc. It can be made in light, com· 
pact, and ornamental form, snitable for carrying in the 
vest pocket, and can be readily taken apart to sharpen 
the two blades it is usually designed to carry. 

B O O K B I N D I N G.-William P. Sloan, 
Knoxville, Tenn. This invention provides for the con
necting of signatures or sections :by a bindlng thread with 
a cord held on the back of each signature or section, the 
bindlng thread also forming a loop on the cord for the 
passage of the transverse bands. By means of the im· 
provement It is designed to produce a compact and strong 
book, adapted to be fully opened, so that its leaves will 
lie perfectly flat for conveniently writing upon. 

SLED.-James W. Taylor, Vermillion, 
South Dakota. A simple and durable bob sled has been 
designed by this inventor. It is arranged to permit the 
runners to readily pass over uneven surfaces in the road 
without disturbing the position of the box. The front 
and rear axles are connected with each other, and the 
runners are mounted to swing on them, a fifth wheel 
with which a bolster is pivotally connected being held on 
the front axle, while there is also a fifth wheel connec· 
tion between the front bolster and its bearing. 

SLEIGH GUARD. - Charles N. Hartling, 
Halifax, Canada. Accordlng to this invention, flat 
elongated blades or auxiliary runners lie flat against the 
sides of the runners, means being provided for raising 
and lowering the blades, so that when they are lowered 
they will serve as runners and prevent sidewise move
ment of the sleigh. The guard is adapted for use upon 
any vehicle designed to run upon the snow or ice, and 
may be easily operated by the rider, and thrown below 
the shoes or runners to engage the snow or ice, caus
ing the vehicle to run straight, but not acting as a 
brake. 

LADDER AND TRUCK.-Moritz Roess
ler, Jr., College Point, N. Y_ A ladder which may be 
qnickly raised to a great height, with its base resting on 
the trnck by which it is carried, is provided by this in· 
vention, the ladder being effectua!ly braced from the top 

P O T  A T 0 DIGGER. - Isaiah H_ Van to the bottom. The raising and lowering mechanism 
Horn and William N eel, Thornville, Ohio. To the carried by the truck is of a novel description, and at a 
draught beam is connected a plow standard having at its proper point in the ladder is provided a platform. Means 
lower end an A shaped detachable shovel, of different are also provided whereby the ladder, when elevated, 
sizes for different uses, wings being bolted along the may be brought to a vertical position or placed at any 
edges of the shovel and the standard. The upper one of desired inclination. 
the wings is hung loosely to the staudard, so that it is ROOFING TILE.-Francis Andreu, New free to rise and fall, risiug just enough to throw off the York City. This is a tile of simple and durable con. weeds and vines, leaving the ground level and the po- struction, designed to effectively drain and carry off the tatoes scattered in the rear of the digger. The improve· rain water without danger of leakage. It is made of fire ment affords a combined cultivator and potato digger, clay or other snitable material adapted to be readily which may also be used for ditching, furrowing out, pressed into shape. The tiles completely interlock on splitting middles, hilling up, and it may be cheaply and the sldesto prevent lateral dlsplacement, and fit one on top strongly made by any blacksmith. of the other longitudinaily, to prevent dislocation in this 

STRAW STACKER. - John P. Wheeler, direction. The body has corrugations forming, on the 
Quincy, ill. A distributing attachment, for removable under side of the tile, channels for the passage of rur, and 
connection with the straw chute of a stacker, has been on top channels for draining rain water, at the same 
designed by this inventor, and it may be adjusted to time giving consid�rable strength from the arch shape 
distribute the "straw delivered from the c1ute either in of the corrugations. 
an outward direction to trim up the outer sides of the TRAP DOOR FOR MINES.-John Rees, 
stack, or scatter it around the central or marginal por- Hamilton, Iowa. This door is hinged in a stout sup
tions. The driving mechanism of the stacker Is utilized to porting frame to open in both directions, automatically 
operate the attachment, which is readily adjustable for I closing when opened either way. It I.e preferably made 

in two face sections, and its frame is formed to fit at the 
desired point in the mine passage, and be moved from 
place to place as may be desired. The construction is 
such that the door retsins its position against the air 
without the use of springs or other devices, keeping the 
air under constant control and thus affording a safeguard 
against explosions, while also saving labor and preventing 
accidents from the carelessness of door tenders. 

BOOT TREK-James Bowler, London, 
England. This is an improvement in boot trees formed 
of two parts hinged together, and provided with ex· 
tended portions to serve as handles for manipulating the 
tree. The toe and heel portions are of the usual shape 
exteriorly, and they are hinged together at about the 
ankle, with a space between their under sides to permit 
the heel portion to fold beneath the other and allow the 
tree to be readily introduced into a boot, the parts being 
then forced apart by presssing on the two upper portions 
the tree being then locked in extended position by a 
latch. For convenience of racking, the front portion is 
made in two parts, united by a hinge, and fixed in rigid 
position for use by a screw. 

TAILOR'S MEASURE. - Abraham M. 
Cone, Lee, Mass. This is an instrument consisting of a 
horizontsl back bar having a spirit level at or near one or 
both ends, adjustsble horizontal side bars at right angles 
having spirit levels near their outer ends, and an upright 
rod or bar in slidlng or adjustable connection with one 
of the side bars. The device is designed to facilitate the 
taking of more accurate measures by getting in a direct 
manner points on a level to work from. 

CONSTRUCTION OF BASKETS, ETC. 
Peter F. Pia, New York City. This invention provides 
an improved construction of baskets and other recep
tscles made of metal, and having their meeting edges 
fastened together by solder or other means. The basket 
is formed with a series of side fiaps, the meeting edges 
of which are provided with a dovetail groove and pro
jection, the ends of the projections or lugs being flush 
with the outer faces of the flaps and secured in the 
grooves by compressing the walls of the latter. The 
fastening devices are struck up in the blanks of which 
the baskets are formed, whereby a better and cheaper 
article may be made. 

DUST BRUSH.-John J. Hassard, Har
rison, N. J. This is a brush adapted for use upon the 
walls and ceiling of a room. Its projecting bristles are 
secured in the face of a core upon a shaft journaled at 
one end of a long handle, there being also a pulley upon 
the shaft, and a belt connection whereby the shaft may 
be rotated by means of a crank near the other end of the 
handle. The handle has a swinging joint near its outer 
end, to turn the brush end in a horizontal direction for 
nse on side walls, and other joints of the handle, con
nected by sleeves or sockets, permit of its being made of 
any desired length. 

FOLDING BED.-Henry B. Young, New 
York City. The bed frame carrying the mattress is 
made of angle iron, and pivots near the head turn in 
bearings of the standards, wrist pins being secured to 
the pivots, and a flat spring in each standard pressIng 
with its free end on the wrist pin of the correspondlng 
pivot, while each spring is also provided with an ex
tension restlng on one side of the standard. The con
struction is simple and durable, and the bed is readily 
accessible in all its parts for cleaning and other pur
poses. It can be conveniently set up, adjusted and 
couuterbalanced, for foldlng or extendlng the bed, which 
is securely held in either position. 

LAMP SUPPORT.-James R. McGregor, 
New York City. This is a device more especially de· 
signed for use on sewing machines and similar purposes, 
supporting the lamp 80 that it does not interfere with the 
work and at the same time so that the rays are thrown 
where the light is required. It consists of a hanging 
bracket readily secured to the machine, with horizontal 
longitudinally slotted arm and dependlng socket in 
which the shank of the lamp stand may be vertically ad· 
justed, and the lamp be thus readily raised or lowered. 

SAD IRON. - Milton J. Shimer, Free
mansburg, Pa. The body of this iron may be of any de
sired shape, but it has a central transverse staple, with a 
pair;of lugs at each end, on its top face. The handle is 
detachable, and provided with means foOr readlly grip
ping and letting go of the staple. To remove the iron 
from the stove, the handle is simply pressed into posi· 
tion to engage the lugs, thus fixing the handle in place, 
and when the iron is placed upon the stove its handle 
may be removed by pressing with the thumb upon a 
lever extending up at one side. 

KITCHEN UTENSIL.-Bertha A. Back
man, Malden, Mass. This is a cone-shaped shield, com
posed of two half sections having a slidlng connection 
with each other, for attachment to frying pans to pre
vent the spattering of grease upon the stove. It has 
wire legs at the bottom, and may also be placed on a pot, 
etc., in boiling meat or vegetables, to prevent the water 
from boiling over, or it may be used to support a plate 
or dish to be heated. 

TOY. - Norman A l l e n ,  Rockaway 
Beach, N. Y. This toy is in the shape of an egg, and 
contains a follower over which is a folded ship or other . 
object, so arranged that the whole may be pressed down 
and concealed within the egg-like body until one end is 
pressed down upon a support, when the folded object 
will be forced outward and will automatically unfold 
and assume its normal shape, standing thus upon one 
end of the upright egg as a "pedestal. The object may 
then again be readily folded and pressed back into the 
body as at first. 

Designs. 

SPOON. - George Freund, Durango, 
Col. In the bowl of this spoon is a bird's eye view in 
which appears a river crossed by several bridges, and a 
series of buildlngs forming smelting works, with their 
smoking chimneys, etc. 

POCKETBOOK. - Isaac Scheuer, New 
York City. This pocketbook has on its outside an ad· 
dltional smaller pocket, the inner sides and bottom of 
whi!!h are arranged to give a flexible and loose effect, in 
contrast to the rigid face of the side of the pocketbook. 

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

NEW BOOKS AND PUBLICATIONS. 

WHAT SHALL I LEARN ? OR THE YOUNG 
MEN'S BUSINESS GUIDE. Phila
delphia : Standard Publishing Co. 
Pp. 221. Price $1. No index. 

This little work purports to detail, for some 60 dlffer
ent occupations, the methods of begiuning work at them, 
the method of learning the business in each case, the 
salary required and the probable prospects of remunera· 
tion. A very great range of occupations is covered, and 
the statement of wages and prospects, while perhaps, in 
some cases, a little too sanguine, is, on the whole, char
acterized by conservatism. The preface justly states 
that the book is radlcally different from anything that 
has gone before it. For each trade two to six pages are 
used to cover a subject. The grade of occupation runs 
all the way from the analytical chemist, engineer, 
banker, lawyer, and stock broker down through the trades 
to glass maker, baker, lithographer, and wood engraver, 
so that nearly every one can find something about occu
pations within their scope. The book, while lacking an 
index, has a table of contents which really seems to make 
the index unnecessary. Moreover, the subjects are ar
ranged alphabetically. 

TRANSACTIONS OF THE AMERICAN IN
STITUTE OF ELECTRICAL ENGINEERS. 
Vol. IX. Published by the Institute, 
New York City. Pp. lx, 857. 

The Transactions of the American Institute of Electri
cal Eugineers always forms a welcome publication. The 
subjects of the papers and discussions indlcate those of 
the day. We can really do no more than commend the 
work to our readers, as it would be quite impossible in 
the limits of our space to give anything more than the 
barest summaries of any of the papers. One thiug to be 
noticed with satisfaction is the number of illustrations, 
and the general creditable make·up of the book is also 
most commendable. 

FIFTEENTH ANNUAL REPOR'l' OF THE 
STATE BOARD OF HEALTH OF THE 
STATE OF CONNECTICUT FOR THE . 
SEVEN MONTHS ENDING JUNE 
30, 1892, WITH THE REGISTRATION 
REPORT FOR 1 891 RELATING TO 
BIRTHS, MARRIAGES DEATHS, AND 
DIVORCES. New Haven : Tuttle, 
Morehouse & Taylor. 1893. Pp. xl, 
W� " 

SCIENTIFIC AMERICAN 
8 U I L. D I N O E D I T I O N . 

lJ.IA Y, 1 8 9 3 .-(N o.  91.) 
TABLE OF CONTENTS. 

1. Elegant plate in colors, showing an elegant residence 
at Bridgeport, Conn. Floor plans and two perspec· 
tive elevations. An excellent design. Messrs. 
Longstaff & Hurd, architects, Bridgeport, Conn. 

2. Plate in colors showing a handsome residence at 
Rutherford, N. J. Two perspective views and 
floor plans. Mr. F. W. Beal, architect, New York. 
An attractive design. 

3. A handsome dwelling at Plainfield, N. J. Perspec
tive views and floor plaus. A model design. 
Messrs. Hartwell & Richardson, architects, Boston, 
Mass. 

4. A dwelliug at Utica, N. Y., erected at a cost of $4,700 
complete. Floor plans, p�rspective view, etc. 
Mr. W. H. Symonds, architect, New York. An 
Old Colonial style of architecture. 

5. Engravings and floor plan of the Fairfield Congrega
tional Church at Fairfield, Conn., erected at a cost 
of $52,000. Messrs. J. C. Cady & Co., architects, 
New York City. 

6. A stable erected at Plainfield, N. J. A model design. 
Messrs. Hartwell & Richardson, architects, Boston, 
Mass. 

7. An excellent design for a modern stable at Bridge. 
port, Conn. Messrs. Longstaff & Hurd, architects, 
Bridgeport, Conn. 

S. A residence at Belle Haven, Conn. A very picturesque 
design, perspective elevation and floor plans. Cost 
$6,000 complete. Mr. Frank W. Beal, architect, 
New York City. 

9. View of a tasteful shop for a bnilder erected at 
N euilly, Paris. 

10. The Fifth Avenue Theater, New York.-View of the 
Worthington steam fire engine pump.-View of 
the Hygienic Cement and Asphalt Company's water
tight scene pit. View of the Edison Electric 
illuminating Company's switchboard, with par· 
ticulars of coustruction, etc. 

11. Miscellaneous contents : A Pacific coast bathing es
tabJishment.-An improved spring hinge, illus
trated.-'rhe Lewis open fire base burner, illus
trated.-The J. A. Fay and Egan Co.-The H. W. 
Johns paints, etc.-An adjustable sash holder, 
illustrated.-A labor saving screw driver, illus
trated.-A self-feed rip saw, illustrated.-Shipping 
a factory across the Atlantic.-Architectural wood 
turning.-Tnnneling the Simplon.-New resawing 
band saw machine, illustrated.-The Wheeler wood 
filler.-An improved hip shingle, illustrated. 

The ScientifiC American Architects and Builders 
Edltion is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ABCHITEC

TUBE, richly adorned with elegant plates in colors and 
with flne engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULA.TION 

of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PuBLISHERS, 

861 Broadway, New York. 
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'XBu.eine.e.e anb ";lPer.eona1. 

The char!/fl!or Insertion under thiB head iB One Dollar a line 

tor each insertion ; about eWht word8 to a 1m.. Adt·er. 
tiBe"...,t8 must be received at publication office as earlll a8 

Thur8da1l morning to appear in the toUowing week'. iB8ue 

tiOn Of the coast line and the great mountain ranges from ] (5054) G. R. W. asks : 1. Is it possible 
the coast line and mountain ranges of the Eastern States. to magnetize a piece of steel abont one-fourth of an inch 
The elevated plateau between the Rocky Mountains and square, and how shall I proceed to do it 1 A. Harden the 
Sierras also infiuence and Iocalize the direction of storm I piece of steel at the ends only, and draw the temper to a 
winds. The story of storm winds is a long one for Notes purplish brown. Apply the steel to the poles of a strong 
and Queries. It is well illustrated and described in Hin- magnet, or stroke the steel with one pole of the magnet 
man's " Eclectic Physical Geography." from the center to the end, and with the other pole of 

Order pattern letters and figures from the largest va-
riety. Knight & Son. Seneca Fal1s, N. Y .. drawer 1115. 

Acme engine, 1 to fl H. P. See adv. next Issue. 
.. U. S." metal pOlish. Indianapolis. Samples free. 
Kemp's Manure Spreader. Syracuse, N. Y. See Adv. 
Improved Iron planers. W. A. Wilson, Rochester. N.Y. 
For pile driving engines. J. S. Mundy, Newark, N. J. 

Chain Belting & Grain Dryers. F. H. C. Mey, Bulfalo, N.Y. 
Patent Open-Side Planing and Shaping Machines. 

Pedrick & Ayer. Philadelphia. Pa. 
Best Handle Mach'y. Trevor Mfg. Co., Lockport, N. Y. 
Microbe KiIIer Water Filter, McConnell Filter Co., 

Bulfalo. N. Y. 
WiII purchase patent of meritorious smaJI article. 

Give particulars. Manufacturer, box 2238, New York. 

(5043) C. E. E. asks (1) for some scale 
for sizes of wire in making electromagnets. What size 
wire for magnets for door bells, etc. A. The winding of 
the bell magnets is generally arranged with reference to 
the electromotive force of the battery and its resistance. 
The common rule is to make the resistance of the battery 
equal to the magnet and line wire. 2. I would like to 
know the size of wire for magnet for a 8 and 4 inch bell, 
and how large wire, and how large size should a magnet 
be for a quarter inch core? A. For a ben of the size 
named the cores of your magnet should be 7-16 of an inch 
in diameter, 2 inches long, and the depth of the winding 
should be equal to the diameter of the core. The rnie in 
regard to the depth of the winding applies to your M 
inch core. 

Steam Hammers, Improved HydrauliC Jacks. and Tube (5044) A. S. writes :  I desire to protect 
Expanders. R. Dudgeon. :It Columbia St .• New York. safe in office, which is J.!\ mile from residence, against 

Screw machines, milling machines, and drill presses. burglars, by electric bells, by meaus of circuit breakers 
The Garvin Mach. Co .. LaUrht and Canal Sts., New York. on office doors and windows. If an open circuit is used 

Centrifugal Pumps. CapaCity, 100 to 40,000 gals. per wire might be cnt, if closed circuit it might be grounded. 
minute. Al1 sloes in stock. Irvin Van Wle, Syracuse, N.Y. Is It possible to use one line wire for both open and closed 

To Let-A suite of desirable Offices, adjacent to the circuit system by alternately making the line at intervals 
Scientific American offices. to let at moderate terms. of 30 minutes an open and then a closed system through 
A.pply to Munn & Co., 361 Broadway. New York. . the agency of a clock or clocks or other mechanism, and 

Hydrocarbon Burner (Meyer's patent) for burning thereby detect trouble within 30 minutes, if the line has 
crude petrolenm under low pressure. See adv. page been either cut or grounded. If It is impossible to do so, 
381. Standard Oil Fuel Burner Co., Fort Plaln. N. Y. please state If it must take two lines, one open and the 

For the original Bogardus Universal Eccentric Mill, other closed system, and take the chances of burglars 
Foot and Power Presses, DrlIIs, Shears, etc., address cutting the wrong or grounding the wrong wire and there
J . S. & G. F. Simpson. 26 to 36 Rodney St., Brooklyn, N. Y. by give the alarm 1 A. Without doubt your best plan is 

The best book for electricians and beginners In elec- to use both the open and closed circuit systems as you 
trlclty Is .. Experimental Science," by Geo. M. Hopkins. propose. 
By mail. ,, ;  Munn & Co., publishers, 361 Broadway, N. Y. 

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

Patent for Sale--A new specialty, all metal, for gene
ral and domestic use. Just patented In Europe and the 
United States. Sale established. Offered to responsible 
parties. Address P. O. box No. U, Rochester. N. Y. 

Want to Purchase-A patented vapor engine, the 
right to manufacture and seU same, or to arrange with 
manufacturer of one already In the market for their ex
clusive use for certain purposes. A.ddress, with particu
lars, Vapor EngIne, P. O. box 773, New York. 

Anll ManUfacturer 

of hardware or machinist's specialties, desiring to be 
represented in New York City and viCinity, will find It to 
his interest to address E. J. Hussey & Co., SOJ ohn Street, 
New York. We are centraUy located, ac\lve workers, 
and can furnish best of references. 

HINTS TO CORRESPONDENTS. 
Names and A ddress must accompany aJl letters, 

or no attention will be paid thereto. This is for our 
information and not for publication. 

Bet"cre nees to former articles or answers should 
give date of paper and page or number of qnestion. 

Inquiries not answered ill reasonable time should 
be repeated ; correspondents wiII bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each mnst take his turn. 

Spedal 'Vritten Int"ormation on matters of 
personal rather than general interest caunot be 
expected without remnneration. 

ScientifiC) American Supplements referred 
to may be bad at the office. Pnce 10 cents eacb. 

Books referred to promptly supplied on receipt of 
price. 

Mlnera]s sent for examination should be distinctly 
marked or labeled. 

(5041) W. D. writes : You will oblige 
me by giving an explanation of the phenomenon de
scribed below. It was observed on the 16th of March, at 
a point on the eastern slope of the Blue Ridge, about 
half a mile from the base of the mountain. There were 
no well defined clonds over the sky, and no appearance 
of rain showers ; bnt the sky was covered only with a 
light ftlm of haze, not enough to obscure its blne color. 
The phenomenon was an arc of rainbow-like spectrum, 
dlstinctly green to yellow, bnt faintly defined as to the 
other colors of the rainbow. Its length was apparently 
'-5°. Its position was between the zeulth and the sun, 
apparently 10° from the zenith, and 45 '  from the snn. 
It was convex toward the sun, the zeulth being its ap
parent center. The phenomenon was lIrst seen about 
4 o'clock P.M., and lasted at least an hour. The above 
description agrees with the observation of more than 
twenty persons. A. The phenomenon described is a 
solar halo occasionally seen during peculiar conditions of 
the atmosphere and generally preceding a change of 
weather. They are supposed to be caused by the refrac
tion and refiection of snnllght by fiakes of snow in the 
upper atmosphere, the various forms of snow flakes 
producing the variation in the form of the halos. They 
are described in Kaemtz " Meteorology. " 

(5042) A. H. P. asks : 1. Why is the 
water on small bodies of land surrounded by salt 
water, fresh. And where does it come from f A. The 
water on islands surrounded by salt water is derived 
from the rain falling npon the island, except in 
some peculiar localities, in which it is derived from 
subterranean communication with the main land through 
deep gravel beds. 2. Does the fair weather wind blow 
from the north and the foul from the south in all re
gions ? Why is It thus 1 A. Fair weather winds 
blow from both north and south in most regious where 
special conditions of climate do not prevail, as in the 
eastern United States. There are many localities where 
south and southwest winds are storm breeders, while 
the northeastern wind in the El!stern States is usually a 
storm wind. West of the Rocky Mountalus the condi
tions are somewhat dilferent, owing to the diJferent direc-

(5045) J. S. K. asks how to mould com
mon sheet zinc into rods the size of electric light carbon 
pencils for use in electric batteries, and whether it would 
be neceseary to clean the sheet zinc, or If when it is 
melted he could remove the foreign substance from the 
top. How can the monld be made and the moulding car
ried on In a cheap, simple manner 1 A. Yon can make 
a sand mould for your zinc castings and melt and pour 
the zinc as you would brass or any other metal. 2. 
Please state the price of mercury for amalgamation pur
poses. A. Metallic mercury is quoted at 82 cents per 
pound. 

(5046) J. B . ,  New York, asks : What is 
the largest boat I can build without requiring the service 
of a pilot 7 A. Sail boats and yachts do not require the 
service of a licensed pilot, nor a license. 

(5047) B. W. R. asks : Do the propellers 
on a twin screw steamship run same way, or right and 
left 1 A. The twin propellers run right and left. 

(5048) H. C. T. writes : Can you explain 
where and how the terms " up north " and " down south " 
arose f Is it due to the inclination of the axis to the 
plane of the eCliptic. or purely a conventional term 1 A. 
The terms " np north " and " down south " probably 
originated in the Eastern States, and may have been 
snggested by the course of the rivers, which run in a 
sontherly direction. The position of the pole star may 
also have bad its infiuence in designating the north as 
" up north," and of course its opposite would be " down 
south. "  

(5049) A. H. says : 'I'he awning deck of 
my steam launch was covered with oilcloth. The oil
cloth all cracked up, no doubt from the sun shining on it. 
Will yon please inform me with what I can paint the oil
cloth, so that it will not crack? I thonght that probably 
a coat of boiled linseed oil would preserve it. The awn
ing deck is stationary and the oilcloth is tacked on : 
therefore the paint put on the oilcloth need not be pliable 
when dry. A. Oilcloth cannot be saved from cracking 
when exposed to the sun. Any desired color in ground 
paint mixed with boiled 1inseed oil will renew the surface 
when worn or cracked. 

(5050) J. H. asks : Will .there be any 
diJference in the hydraulic pressure of a pipe say one mile 
long, 10 inches diameter, one end 20 feet lower than the 
other, with both ends closed, and pressure applied by a 
steam pump at the center of pipe or any other point ? A. 
There will be no diJference in pressure dne to the place of 
the pump connection ; but the lower end will have about 
8{" pounds more pressure per square inch than the upper 
end, dne to gravity or the hydrostatic weight of the water. 

(5051) E. W. asks : Was not the discov
ery of the moons of Mars indicated by some astronomical 
knowledge before it really came to pass f I tead in 
" Gulliver's Travels " a very accurate description of the 
two satellites, that seems to be too close to the facts to be 
merely a coincidence. A. The discovery of the moons of 
Mars was accidental, and not from any known physical 
condition or perturbation of the planet, although the ab
sence of a satellite and its possibllties has been long dis
cussed. The Gulliver story was ouly a romance that ac
cidentaJly turned into a coincidence. 

(5052) H. C. M. asks whether it is possi
ble to build a storage battery to be snpplied from a com
mon incandescent electric light plant that would " store " 
sufficient electricity to operate a one horse power motor 
some two or three hours per day. A. Yon will find a 
storage battery that will answer your purpose described 
in " Experimental Science," also in the SCIENTIFIC 

AMERICAN, vol. 61, page 22 ;  bnt we advise yon to pur
chase your battery from a reputable maker. 

(5053) E. F. B. asks : 1. How large 
should the plates of a storage battery, snch as is descnbed 
by C. L. Woolley, be to light three 16 candle power 20 
volt lamps for about four or five hours 1 A. Tpe plate 
should be 6 X 8 mches, and you will require 11 cells of 
bat.tery. 2. Please explain the dilference, if there is any, 
between putting aJI the plates of a storage hattery in one 
cell and placing them only two in a cell. A; By placing 
all the plates of each cell together the resistance of .the 
battery Is dlmin1abed IIIId Itii amperaae ia inCNlllled. 

the maWlet from the center to the opposite end. 
Could I revolve a piece of tin, about 1 inch in circumfer
ence, by the ald of this magnet 1 Which would be the 
best way to work the same 1 A. There is no way of do
ing this with the magnet alone. 

(5055) S. H. writes : 1. If you have a 
number of the SCIENTIlI'IO AMERICAN containing ex
planation of dilference between a nnIversal focus lens (for 
a photo. camera) and one which requires focusing, will 
you kindly send it to above address 1 A. There can be no 
such thing as a nuiversaJ focus lens. The leus known by 
that name is simply a wide-angled lens, the back focns of 
which is comparatively short. With such a lens a very 
slight movement of the plate or lens throws the image 
into or out of focus, and when it is adjnsted at what 
might be called an average focns, the picture is likely to be 
as sharp as It would be if the focusing were done for each 
view. 2. What shape, diameter, and focus leus should I 
use in making a camera with nnIversaJ focus, to cover a 
3)4 X 4M plate 1 A. It is best to buy a wide-angled short 
focus lens from a reputable maker. The focus might be 
about 3\4 inches. You can get single lenses for about $8, 

and you can purchase a very good rectilinear lens for $12 
or $15. 

(5056) L. A. T. asks : 1. Have gasoline 
engines ever been used for thrashing purposes f If so, 
with what results 1 A. Gasoline engines have been 
nsed for agricultural purposes. We do not know that 
they have been applied to thrashing. 2. What advantage 
would they have over a steam engine ? A. They would 
probably be lighter than a steam engine and boiler of the 
same power. 8. Why have they not been nsed more ex
tenslvely ? Successful engines are of practically recent 
date. 4. How many inches does the mercurial column 
fall for 1,000 feet of ascension 7 A. 1 '117 inches. 

(5057) B. M. C. asks how to cover pulleys 
with paper. A. Scratch the face of the pulley with a 
rough ftIe thoronghly, so that there are no bright or 
smooth places. Then swab the surface with a solution 
of nitric acid 1 part, w'\ter 4 parts, for 15 minute� ; then 
wash with boiling hot water. Having prepared a pot of 
the best tongh glue that you can get, stir into the glue a 
half ounce of a strong solution tannic acid, oak bark, or 
gall nuts, as conveuient to obtain, to a quart of thick 
glue; stir quickly while hot and apply to the paper or 
pulley as conveulent, and draw the paper as tightly as 
possible to the pnlley, overlapping as many folds as may 
be required. By a little management and moistening of 
the paper, it will bind very hard on the pnlley when dry, 
and wi11 not come off or get loose until it is worn out. 
Use' strong hardware wrapping paper.-From the " Sci
entific American Cyclopedia of Receipts, Notes, and 
Queries." 

(5058) L. C. D. says : Will you please 
give me a formula for mayonnaise suitable for an article 
to be placed upon the market ? A. 

Powdered turmeric . .  . . . . . . . . . . . . . . . . . .  1 oz. 
Powdered tragacanth . . . . . . . . . . . . . . . . . . . .  1 oz. 
Olive oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 oz. 
Eggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 oz. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � pt. 
Ground mustard . . . . . . . . . . . . . . . . . . . . . . .  1� oz. 
Salt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 oz. 
Acetic acid (glacial) . . .  . . .  . .  . . . . . . . . .  \) oz. 
Tincture of capsicum . . . . . . . . . . . . . . . . . . . l J.!\ oz (Or according to taste) I . 
Sugar . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 lb. 

Mix the first three ingredients in a mortar capable of 
holdlng one gallon, then add the eggs, which have been 
whipped previously, and incorporate thoroughly until an 
emulsion is formed ; next mix separately the mustard 
and water, allow to stand ten or fifteen minutes, or until 
the ftavor is fnlly developed, then add the last four in
gredients, mix, and add the liquid gradually to the con
tents of the mortar. It should make a smooth, nuiform 
emulsion; finally, strain throngh cheese cloth. This is a 
seasonable preparation, and may serve not: only for the 
delectation of the pharmacist himself, but would furnIsh 
an article of sale as well.-Pliarm. liJra. 

(5059) C. N. asks : How is artificial mala
chite made f A. Artiftcial malachite, which is suscepti
ble of a fine polish, is made by precipitating a solution of 
sulphate of copper in the cold by carbonate of soda or of 
potash. The precipitate, which is voluminous, should be 
washed and dried and made into a paste with plaster 
of Paris and water ; allow the composition to harden. 

(50!lH) H. S. S. asks for the best method 
of pr(l/lerving eggs. A. Cold storage Is probably the best 
method, bnt the following is largely nsed : In the com
mon ..  limiug " process a tight barrel Is half fined with 
cold water, into which Is stirred slaked lime and salt in 
the proportion of abont one-half pound each for every 
pail or bucket of water. Some dealers use no salt, and 
others add a small quantity of niter-one-fourth pound 
to the half barrel of pickle. Into this the eggs, which 
must be perfectly fresh and sound, are let down with a 
dish, when they settle to the bottom, small end down. 
The eggs displace the liquid, so that when the barrel is 
fnll of eggs it is also full of the pickle. Eggs thns 
pickled, If kept in a cool place, will ordinarily keep good 
for several months. Long storage in this liquid, however, 
is apt to make the shells brittle and imparl a limy taste 
to their contents. This may be in a great measure avoid
ed by anointing the egg all over with lard before pntting 
in the pickle. Eggs thus prepared are said to keep per
fectly for six months or more when stored in a cool 
cellar. 

(5061) G. M. S. asks : What causes fish 
to die in a small quantity of water in a vessel, if the water 
is not changed at short Intervals 7 Is oxygen the lIfe
sustaining snbstance, the same as in mammalia, or, if 
not, what is it 1 And can the substance consumed by the 
1isb in the wateI be replaced artificially, or the deleterious 
matter removed which causes the death of the fish, so as 
to prolong life say 24 or 48 hours 1 A. Fish depend npon 
tAu � diHolved In tile water. Aa 10011 III the oJq-

gen is exhausted the fish die. You can keep up the sup
ply of oxygeu by continually aerating the water; but it 
will be more practical to continually renew the water. 

(5062) J. S. G. says : Please inform me 
of the best, strongest, and most durable disinfectant for 
b\lusehold purposes. A. Various disinfectants are used 

or different purposes. 1. Roll sulphur, brimstone, for 
fumigation. 2. Sulphate of iron, copperas, dissolved in 
water in the proportion of 1� pounds to the gallon, for 
soil pipes, sewers, etc. 8. Snlphate of zinc and common 
salt, dissolved together in water in the proportions of 4 
ounces sulphate and 2 ounces salt to the gallon, for cloth
ing' bed linen, etc. Zinc sulphate is a strong poison. 

(5063) W. A. C.-I noticed in your num
ber March 25, 1892, a description of the process of using 
old tin cans. Can you give me any information &bout 
utilizing scraps of tin 1 1st. Can the tin be separated 
from the iron by simply heating and melting it off in a 
reverberatory furnace ? 2<1. If acid is used to dissolve 
the tio, how are the iron products separated from the tin 
products 1 3d. How is the tin salt then made com
mercially available ? A. The tin cannot be separated 
from the iron by heat. The tin scrap is boiled in weak 
hydrochloric acid until the tin is dissolved. The tin 
solution i!I made into perchloride or tin salt, as nsed by 
dyers, and into oxide for pOlishing. Any form of tin salt 
is salable in the chemical trade. 

(5064) A. P. G. , writing from Meridian, 
Miss., says : One of the firms of this city, in connection 
with their business, run a small gasoline engine, the 
boiler of which Is made of heavy sheet copper, and Is 
18 inches loug by 9 inches in diameter. The water W8B 
all blown ont of the boiler night before last and left dry. 
Yesterday morning their helper lit the gas as usnal,. 
not knowing the boiler was dry. The gas had burned some 
little time before he noticed that he had no water. He 
started the pump by hand, and the boiler immediately 
coilapsed. The center pnckered and lapped and COn
tracted to 1)4 inches hollow, while the boiler was dented 
and warped all over. What caused it f A. The water 
could not have been entirely blown out of the boiler, 
enongh being in to ftIl it with steam, which condensed 
when the cold water was pumpedin, producing a vacuum, 
and the inward pressure of the atmosphere, nearly 15 

pounds to the square inch, caused the collapse of the 
boiler. 

(5065) C. L. writes : 1. I take the liberty 
of asking for information in regard to a set of storage 
cens made by myself. My cells consist of lead plates, 5 
inches X 6 inches, placed in round jars, 6 X 8, such as 
used for the ordinary gravity celI.. The plates are three
sixteenths inch in thickness, having about 50 one-half 
inch holes drilled in regular order. I have 1Illed these 
holes and covered the surface of the plates with a thick 
paste of red lead and dilute sulphuric acid for the nega
ti'le and litharge and acid for the positive plates. Is this 
proper, or should red lead be used for all the plates ' 
The first cen consisted of three negatives and two 
positives. This cell was charged with the current 
from four gravity cells, and would run a Porter 
motor No. 2, requiring two volts E. M. F. and 
two amperes, about one hour. I have since constructed 
two more cells, nslng in one cell four negatives and four 
positives, and for want of sufficient plates used four nega
tives and three positives for the second cell. After charg
ingthese cells and;addingthe llrstmentionedcel1, they still 
will only run the motor the same time-one I,our. Any 
one of the cells will run the motor one hour. Please ex
plain why the three do no more work than one. Is It 
necessary to ouly fill the holes in plates or also coat the 
plates ? A. Your arrangement of cells is not favorable 
to the most economical working of the motor. The 
voltage of one cell Is snfficlent for the motor; by increas
ing the voltage you only facilitate the exhaustion of the 
hattery. If yon connect your ceIls in paraJlel, 8 ceIls of 
battery wlII probably run the motor three times as long as 
the single cell, as yon will still have only two volts. 2. 
Does the thickness of the plate have anything to do with 
the successfn1 operation of the cell, and how many am
peres ought the above cell to supply 1 To charge the 
three ceIls, I use twelve 6 X 8 gravity cel1s. After fillinlt 
holes and coating plates, I placed thin sheets of card
board, the same size as the plates, between them, holding 
the paste in position until hardened, which took about 24 
honrs. I then removed cardboard and separated the 
plates by means of fiber strips about one-eighth inch 
square and bonnd alI together with heavy rubber bands. 
A. The thickness of the plate is favorable to the dnrabil
ity of the battery; otherwise there is no advantage in 
having a thick plate. Your battery should yield from 4 
to 12 amperes. 

(5066) T. S. H. S. asks : Is it possible to 
get sufficient heat from steam to bake the enamel on bi
cycles in a reasonable time ? If so, is It used extensively' 
What is the best method to apply steam to heat an oven, 
say 6 feet X 6 feet X 4 feet ? The temperature should be 
not higher than 800° Fah. If a lower temperature (say 
250°) is used, how long will it take to properly bake 
enamel on bicycles 1 Would it be more economical than 
gas 1 Any information as to what has or Is being done 
in this line \ViII be very acceptable. A. Steam heat is in 
general use for baking japanned or enameled ware. For 
the hard japans for bicycles a temperature of 275° should 
be nsed, and higher steam pressure than usnal is required 
to control the heat, as there is considerable margin be
tween the heat of the steam in the boiler and the heat de
livered from the pipes in the oven. With 85 pounds 
boiler pressure and a short distance between boiler and 
oven, you can obtain the desired temperature in a close 
oven, as you describe, with a gridiron or ftat coil on the 
fioor of 150 feet � inch pipe and 75 feet � pipe on the 
three sides, near the bottom, the fourth side being for the 
door. Each coat of japan should be baked for six hours, 
although the time depends mnch upon the qnaJity of the 
japan. It may not be more economical thsn gas, bnt Is 
far more, if not absolutely, safe. To make gas heat per
fectly safe from settiug fire to the japan vapor ' is expen-
sive. 

(5067) J. W. N. again writes : On April 
15, J. W. N., No. 4888, you were good enough to answer 
lin inquiry I made concerning holIow walls. I would liks 
now to ask, Should not a brick wall of say 8 to 12 inches, 
with two thicknesses of heavy tarred felt nailed on the 
inside immediately_to . the brick, then furred with 2 1Dcb  
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furring and then the usnal lath and plaster. be 88 warm 
or warmer. and much cheaper than any hollowwall Y And 
also do you think that plastering a rough coat on to the 
hrlck wall inside. then felting. then furring. then the 
u.ual lath and plaster. would answer the purpose better
namely. keeping out the cold and being cheaper ? And 
would not the same method. of finishing a brick wall in· 
eide apply to a stone wall Y A. The methods you sugge.t 
will. no donht. be somewhat cheaper. but will not give 
88 good an insulator, for the reason that in saving the 
cost of the inner 4 inch wall, yon lose not only the value 
of the 4 inch wall 88 an insulator. but also the air .pace, 
which by itself is better than the tarred felt or the pias
ter; besides. the two thicknesses of tarred felt would be
come a nuisance to most people. 88 the tar odor would 
penetrate the whole house for a long time. The plaster 
npon the inside and felting would ouly add a half or 
three-fourtbs Inch to the thickne •• of a solid wall and 
complicate the putting on of a .ubstantial furring by hid
Ing the brick course. and make the nailing of the stripe 
uncertain. Cheapness may be good In some places. but 
In your severe climate no dwelling should have le.s than 
12 inch walls. 

(5068) C. D. asks : 1. What is the most 
economical battery for silver plating Y I want to do some 
plating In one gallon solution. Give description. dimen· 
sion, and mode of construction of battery. A. For silver 
plating on a smaJl scale. probably the Smee battery is the 
be.t. These batteries are made in different sizes. You 
might make or purchase one with two zinc plates. 4X 8 
inches, M of an inch thick, and a platinized silver plate. 
4 X 8 inches. or. in lieu thereof. a platinized carbon 
plate. The zincs mu.t be thoroughly amalgamated. The 
.olution used is acid 1 part, water 10 to 11 parts. 2. I 
want, for sake of novelty. to have an electric light in my 
workshop. What battery and how many cell. are neces· 
sary Y I intend to u.e an ordinary incandescent lamp. I 
don·t intend to use steady. A. We think you will 1lnd 
lighting your shop with Incandescent lights with a cur
rent derived from primary batteries will prove expensive 
and troublesome. If you use a 20 volt lamp. you might 
be able to light it by the use of 14 or 15 Bunsen cells. S. 
How is that battery made from tomato Cans Y A. We 
would uot recommend it for electric lighting. It i. de
scribed In " Electric Toy Making," $1 by mail. 

(5069) M. O. G. - For carbon paper, : 
Melt 10 parts lard. 1 part of wax and mix with a snftl.
clent quantity of 1lne lampblack. Saturate unglazed 
paper with this. remove excess and press. Use tissue 
paper. A rather fine pointed bone stylus is excellent for 
tracing designs. etc. 

TO INVENTORS. 

An experience of forty-four years, and the preparation 
of more than one hundred thousand applications for pa
tents at home and abroad, enable us to understand the 
laws and practice on both continents. and to pos.ess un
equaled facilitle. for procuring patent. everywhere. A 
synopsis of the patent law. of the United States and all 
foreign countries may be had on application. and per.ons 
contemplating t lie securing of patents. either at home or 
abro&d, ' arill invited to Write to this OftIce for prices 
which are low. In accordance with the times and our ex
tensive facllitie. for conducting the bu.lness. Address 
MUNN & CO •• office SCIENTIFIO AlIlERlCAN. 361 Broad
way. New.York. 
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Car coupling. H. W. Dennis . . . . . . . . . . . . . . . . . . . . . . . . .  497.637 
Car coupling. R. K. Dorsey . . . . . . . . . . . . . . . . . . . . . . . . . .  497.537 
Car coupling. F. W. Lelpnltz . . . . . . . . . . . . . . . . . . . . . . . .  497.672 
8� gg�&1l�: ii.¥�Ylc;;:.:: : : : : : : : : : : : : : : : : : : : : : : : :  1�:� 
Car coupling. A. H. Saunders . . . . . . . . . . . . . . . . . . . . . . . . 497.608 
Car coupling. F. C. Shoemaker . . . . . . . . . . . . . . . . . . . . . .  497.418 
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497.381 
man. . . . . .  . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  497.661 

Car heating apparatus • •  treet. J. F. McElroy . . . . . .  497.385 
Car platform and gate. E. W. Appelman . . . . . . . . . . .  497.744 
Car. railway. J. D. Morri.on . . . . . . . . . . . . . . . . . . . . . . . . .  497.677 
8�·.����:H.g. .. :.·:��.!:,':.�on:: : : : : : : : : : : : : : : : : : : :  :&l:� 
Car starter and brake. C. Sacco . . . . . . . . . . . . . . . . . . . . . .  497.551 
Carpet fabric. Ingrain. S. J. Acheson .. . . . . . . . . . . . . . .  497.2!M 
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Cement pipes. tamping machine for making. E. 
Oehrle .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497 

alki
���.i6:"i1.

I
�rs�u':e��:: : : : : : : : : : : : : : : : : : :  

au�ri',i�:{;C�M���r;':rSOn:: : : : : : : : : : : : : : : :  
• D .  A. Fiske . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Churn dasher. B. Cannon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497 
8lf:� ft����:':I:��:

n
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8l��lt��i��llf::':l�:ic!:ltr,'fiioicii.man::: : : : : : :  ��:� 
Circuit protector. H. W. Leland . . . . . . . . . . . . . . . . . . . . .  497.430 
Circuit. switch. Woltmann & Triggs . . . . . . . . . . . . . . . . 497.756 
Clamp. See Cabinet clamp. Pipe hanger beam 
cla:��

m
lftie Broom clasp. 

8l:�rB.':pJnr.��:�ii.bury::::::::::::::::::::: · : : : : �:� 
Clip. See lIaulina- clip. Clock key. F. Baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497 
8l���:sd��g��i1��D.��lkwinditi: : : : : : : : : : : : : : :  �� 
Coat bust. adjustable, A. B. Buehl . . . . . . . . . . . . . . . . . .  497 
8�R�.�0�.!:,aw�s�Yl::)�.��?:.�: .�:.������::: : : : : : : :  
Comb

l 
E. S .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8�:::��fa��
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machine •• E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.361 

Copy holder. A. M. Bayless . . . . . . . . . . . . . . . . . . . . . . . . . .  497.485 
Corn husking machine. C. H. Taylor . . .. . . . . . . . . . . . .  497.693 
Corn sheller. hand. W. Bayley . . . . . . . . . . . . . . . . . . . . . .  497.486 
Cornstalk gatherer and shocker. J. S. Collins . . . . . .  497.7rY'1 
8gtt��

u
.:l.��·r�h!,:.1f>�

d
]!��OOdWiii::.: : : : : : : : : : : : : : : : :  �:� 

Coupling. See Car coupling. Eaves trongh coup-
Img. 
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Cultivator. A. T. Donaldson . . . . . . . . . . . . . . . . . . . . . . . . .  497.369 
Cnltlvator. Harmon et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.658 
8:f.�����:zf·sl::;:,tg�::: : : : : : : : : : : : : : : : : : : : : : : : : :  ��:� 
Cut-out apparat"" for network. of multiple elec-

trical conductors. P. Nordmann . . . . . . . . . . . . . . . . .  497.680 
Cut-out for electric light Circuits. automatic. C. 

Cutf.,�
o
se,; 'Fi-iiit and veiititi.ble · cuiter: ' 'pianer 497.491 

cutter. 
��l�fe�r!':.'%��e��?li� la�::����: : : : :  : : : : : : :  
Dental fi ... k. E. A. Levering . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dice thrower. coin-controlled, L. French . . . . . . . . .  . 
DI.connector. automatiC. W. A. Cullen . . . . . . . . . .  . .  
DI.h drainer. A. A .  Lyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497 E�:Z���. 'f.p��!����l;'���: .�: .������i.,:,:: : : : : : : '  497 
Door check. W. Gilfillan . . . . . . . . . . . .  � . . . . . . . . . . . . . . . .  . 
Door check. J. G. Whittier . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Door han

,\er rail bracket, A .  L. Swett . . . . . . . . . . . .  . . 
Dra

t!�dln�. �.���������: . .  ������ . .  ���' . •  �:. �: 497.317 
Dredger, steam vacuum, Hussey &: Harsen . . . . . . . .  49'1,427 
WJ:t

n
�e��We
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e�

. Taylor . . . . . . . . . . . . . . . . . . . . .  497.736 
Dry kiln. natural dranght. E. F. Roger .. . . . . . . . . . . . 497.687 
Dust pan. W. N. Bate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.401 
lllr:.,1�i�

ro
�'h��r���;,� .. �in::::l���ri,;g;· J: F: 

497.466 
Cummlna-s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.536 

.I!JIectric light and power .tatlons • •  hunt for. E. 
Ele:r::�to�ciiine" aiili ' motor; ' dYiii.iiio; "W: · K: 497.482 

Freeman . . • . • . . . . • . • • . . . • • . . . . . . . . . . . . . . . . . . . . . . . . .  497.468 
Electrical conductors, underground conduit for. 

J. F. C . gs.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.536 
Electrical utlon. system of. W. Mel •• ner. . .  497,755 
Elevator. h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.711 
Elevator. Heerman . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.520 
I:�:�g� f�:t��i����Jtc��l!tW: .:: .���I:::: : : : : : : :  �:m INDEX OF INVENTIONS llll:�:�g� ����t��vI;,�·T�g�rt��:::: : : : : : : : : : : : : : : : :  ��:fM 
Elevator .haft •• device for protecting. J. D. HIg-

gin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 497.447 
Engine. See Gas or oil motor engine. Rotary 

engine. Steam engine. 
1ll���: fi':,��o:f�::"N�Ft.;sf.�����: : : : : : : : : : : : : : : : : :  �;m 
Envelope machine. R. S. Anderson . . . . . . . . . . . . . . . . .  497.484 

lI'or whleh LeUer. Palena of Ibe 
Vnlle. Stale. were Granle. 

:May 16, 1893, Excavator and scraper. B. F. Smith . . . . . . . . . . . . . . . •  497.369 
.t. N D  EACD BEAKING THAT DATE . E

x
������:.�����.� ?'::����������?� • • � •. ���: 497.683 

Extractor. See Butter extractor. 
Eyeglass case. R. B. Swift . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.731 

[See note at end ot list about copies of these patents.] �::;'':;'ef��ri 
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Alarm. See Burglar alarm. �:��e�?��¥:�o�r�: .��?���: : : : : : : : : : : : : : : : : : : : : :  �:r� 
J\.luminous compound. Harrison & Semper . . . . . . . .  497.570 Felice. wire. G. Lehberger . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.523 
Aluminous compound •• making. Harrison & Sem- Fender. See Car fender. 
Am�l':awi.ior; N: ·i.:· Rab,;r: : : : : : ·. : : : ·. : : : : : : : ·. : ·. · : : : :  �:� �Ure�

a
.j1�&-.'iiolfto�����: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �;� 

Amalgamator for gold or silver ores. A. B. Kltt- Filter F K Way 497 481 
son .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.689 Fire ei.gines. sysiew"or CioiiduCt:or;, for eieCirtci; • 

Armature core for electric motors. Stuart & J. Sachs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.552 Jame . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.504 Fire escape
] 
Zahrlnger & Bucksey . . . . . . . . . . . . . . . . . .  497.619 

Astringent pencils. preparing cast. F. P. Harned. 497.659 Fi.hlng ree • E. B. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.&11 
Axle. carria.g!!.-H. M. Enders . . . . . . . . . . . . . . . . . . . . . . . .  497.371 1 Flask. See D9Iltal fia.k. 
Bake pan. C. w. Richardson . . . . . . . . . . . . . . . . . . . . . . . . .  497.606 Flatiron heater. W. F. & M. A. White . . . . . . . . . . . . . .  497.364 
Ball and socket jOint. J. G. Falcon . . . . . . . . . . . . . . . . . .  497.373 ' Flatiron holder. A. Willoughby . . . . . . . . . . . . . . . . . . . .  497.385 
Basket and basket hamper. splint. G. H. Carlson . 497.306 Flue thimble. D. Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �874 
Bed. folding. E. J. M. Clemens . . . . . . . . . . . . . . . . . . . . . .  497.751 Fog signal striker. W. R. Close . . . . . . . . . . . . . . . . . . . . . .  .." •• 534 
Bee swarmer. E . .A. Floyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . 497,518 Food warmer. C. A. Penniston . . . . . . . . . . . . . . . . . . . . . .  4.'17.000 
Il�:a- :ee�::!!I�a': 'handle: G: B: 'Goddard::: :.: : : �:M8 �it ���g�i:I���tt':.'::I'j:ii: Mmer.:: : : · : : : : : : : :  ��:� 
Bicycle .upport. C. M. Rider . . . . . . . . . . . . . . . . . . . . . . . .  497.549 Fruit or vegetable .Oltlng machine. F. B. Pease . .  497.599 
Billet conveye!t S. S. Babbitt . . . . . . . . . . . . . . . . . . . . . .  497.511 Fruit picker. G. E. Hawes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.573 
Blind • •  to

V¥' S • .Ill. Purdum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.685 Fruit pitting machine. W. A. Doble . . . . . . . . . . . . . . . .  497.752 
1��r

t
3�unci��=hiii.;; J:L: ciariie.:· : : : : : : : : : : :  �= �����PS':!t��t!i������ sA'i3fo:rb��� 

497.627 
Boller. See Steam boiler. gas furnace. Smoke con.umlng furnace. 
Boller attachmeni E. B. Parkhurst . . . • . . . . . . • . . . . .  497.725 Furnace fuel feeder

tll 
M. Fricke .. . . . . . . . . . . . . . . . . . . . .  �!!'L469 

Boller compound �er. pneumatic. W. Brameld 497.298 �'use. blndin
li

P08t. . H. Stupakoll' . . . . . . . . . . . . . . . . .  .." •• 732 BOI
�::.;y

�
���� . . �� . . .  �. �������� .���.����.�'.�: 497.305 g��

v
:!'e S��� ���h . . . . . . . . . . . . . . . . . . . . . . . . .  497.660 

Bolt. See Door bolt. Galvanometer. A. H. Hoyt . . . . . . . . . .  497.448. 497.449. 497 522 
Bolt. J. Cathreln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.628 Game board. Eo J. Chipman . . . . . . . . . . . . . . . . . . . . . . . . . .  497:B07 
Bolting and sef.

aratl
� 

machine. H. Rasch . . . . . . . .  497.3(3 Game board. A. Malinow.ki . . . . . . . . . . . . . . . . . . . . . . . . .  497.452 
Book back pro ec:tor rane & Bloomfield . . . . . . . . . .  497.441 Game. parlor. J. R. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.726 
Bookcase, revolvlng. F. H. Haley.: . . . . . . . . . . . . . . . . .  497.657 Gas. manufac:turing hydrogel!. H. S. Blackmore . .  497.700 
BookmarK and paper cutter, combIned, H. J. Mul- Gas meter, cOln-9perated. D. urme . . . . . . . . . . . . . . . . . 4:97,682 ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.454 Ga. mixer. fuel. W. G. Taylor . . . . .  . . . . .  • 497 435 
Boot cleaning and polishing machine. S. Bonne . . .  4!!'L624 Gas or 011 motor engine. H. Schnmm . . .  : : : : : : : : . : : :  497'689 
Boots or shoes. making, B. A. Pickering . . . . . . . . . . .  4lfl.52'l Gas storing and distributing apparatus. E. Hill . . .  497� 
Boring mill. A. Wood . . . . . . . . . . . . . . . . . . . . . . . . . 497.738. 497.739 Gate. See Farm gate. 
Boring or drillln'\fachine. W. S. Sherman . . . . . . . .  497.434 Gate. G. A. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.663 
I�!\.��
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Brake beam, Robertson & Carlton . . . . . . . • • • . . . . . . . .  497.728 Grinding machine, Deeds & Mack . . . . . . . . . . . . . . . . . .  497:567 
Brea.t .trap attachment. H. B. Forbes . . . . . . . . . . . . .  497.647 Grindlna- machine, cutter. J. B. Flint . . . . . . . . . . . . . . .  497.313 Brick machine. C. H. Horton . . . . . . . . . . . . . . . . . . . . . . . . 497.322 Grinding or poll.hlng machine. E. Post . . . . . . . . . . . .  497.477 
Broom cla.p or clamp. 8. Grossman . . . . . . . . . . . . . . . . .  497.656 Gun. animal. B. Riggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.001 
Broom holder. etc .• C. E. Bentle� . . . . . . . . . . . . . . . . .  497 Gun breech mechanism, A. Welin . . . . . . . . . . . . . . . . . .  497 695 
Broom mol.tener and bridle. L. W. Benjamin . . . . .  4 Gun mounting. J. B. G. A. Canet . . . . . . . . . . . . . . . . . . . .  497:704 
I��g: ���':�: �?W:iiogg::::::::::::::::497.72i; GU��\I}��i

bQI�:��y��:.·.?���?�.��� . .  I���I�����: 497.540 
Bru.h. fine. J. ii. Davis. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  Hair. manufactUre of curled.,r. Woll. Jr . . . . . . . . . .  497.737 
Buckle. guard. W. �'. Leutz . . . . . . . . . . . . . . . . . . . . . . . . . .  497.5(7 Hanger. See Pipe hanger. wire hanger. 
Burglar alarm. P. H. Rucker . . . . . . . . . . . . . . . . . . . . . . . .  497.347 Harness. J. J. Griffin .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.5(1 
Burial case. A. Fre.ch! . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.446 Harness too ill Millen & Mc(""runmon. . . . . . . . . . . . . . . . .  497 67� 
Burner. See Hydrocarbon burner. Hydrocarbon Harrow. A. yington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �97:367 vapor burneI:. 011 burner. Harrow. cllitivat� etc . • S. T. Eskew . . . . . . . . . . . . . . .  497.642 
'Burnishing machine jack. G. Sumner . . . . . . . . . . . . . . .  497.505 Harve.ter. corn • .tl. L. & W. E. Smith . . . . . . . . . . . . . .  497.390 
Butter cutting apparatus. W. H. Grant. . . . . . . . . . .  497.319 Harvester cutter bar. C. D. Hillaboid . . . . . . . . . . . . . .  497.320 
Butter extractor. centrifngal. P. M. Sharples . . . . . .  497.417 Harvester picker stem. cotton. G. N. Todd . . . . . . . 497 462 
Butter extractor. centrifugal. P. M. & D. T. Hat supporter. W. Applea-ath (r) . . . . . . . . . . . . . . . . . . .  11:336 Sharpie ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.416 Haulage cliP. W. D. Hodgkinson . . . . . . . . . . . . . . . . . . .  4!!'L664 Button poll.hlng machine. S. B. Eshleman. Hay rake. horse, C. L. Dittemore . . . . . . . . . . . . . . . . . . .  4lf1.689 497.714. 497.\15 Hay loader.� . .... nder.on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497;620 
Button turnlna- machine. D. B. Shantz . . . . . . . . . . . . . 497.349 Head re.t. In. B. Wesson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.697 
("ab. G. S. Smallwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.852 Heater. See Flatiron heater. 
Cabinet clamp, W. F. Russell . . . . . . . . . . . . . . . . . . . . . . . .  497.550 Heel pres.lng machine. J. J. Heys . . . . . . . . . . . . . . . . . .  497.497 Cable grip. F. d. Scanlan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �555 Hinge and support for desks. combined finsh. A. 
Calender roll doctor. R. Smith . . . . . . . . . . . . . . . . . . . . .. ." •• 610 Claypool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497,538 
�r:�eli�:����gr.&Yi�e'::�azlCt.=� • . • •  497 1I1�{J��k,;:"c�·l'.a'��iier ·& ·.A:ckfei.i : : : : : : : : : : : :  :&l:� 8::eo���:j, :�'?�iiibined; W:'wimi: : : : : : : : :  � lI�f.:Ii:�V!�e�.�.mr..ri.i::: : : : : : : : : : : : : : : : : : : : : :  �� 
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r
wnoJj��.�:.�����: : : : : : : : : : : :  4 1I��t.ex8::�I:Jr�t�r.ck . . . . . . . . . . . . . . . . . . . .  497.629 

Car b .... ke. J. C. Henry . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . �97;544 Horse breaker or hobble, G. W. Kitterman . . . . . . . .  497.326 
Car brake, P. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M;Ii61 B01'lleshoe heels, .wlllle blOCk for, Co H. Lutjren . .  411'1.3211 

Horse.hoe nail machln'!., W. H. Dayton . . . . . . . . . . . .  497.�93 1 Skirt .upporter. Brewer & Smith . . .. . . . . . . . . . . . . . . . .  497,516 
Hot air fuma.ce, W. H. Hogers . . . . . . . . . . . . . . . . . . . . . .  497,&.15 Smoke consumer, T. Lyman . . . . . . . . . . . . . . . . . . . . . . . . .  497,330 
1I���g���g� ����:
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Hydrocarbon vapor burner, H. Ruppel . . . . . . . . . . . . .  497.459 1 Snow fian$er ... railway. G. ii. Johnson . . . . . . . . . . . . . .  497.753 
Ice maklug apparatu •• E. C. Jj·uchs . . . . . . . . . . . . . . . . . .  497.650 Sprina-. Bee v ehicle .prlna-. 
Ice scraper. A. S. Wa.hburn . . . . . . . . . . . . . . . . . . . . . . . . .  497.463 Stamp. autom"tic time

h
w. B. Martindale . . . . . . . . .  497.331 

Igniting material
\
C. H. Wolf . . . . . . . . . . . . . . . . . . . . . . . . 497.699 Steam boiler. C. L. Sea ury . . . . . . . . . . . . . . . . . . . . . . . . . . 497.432 

Indicator. See E evator Indicator. Steam boiler or hot water heater. A. Boyce . . . . . . . .  �97.625 
I�:r:I�i�'i!i.P°:-:::iy:: ���?��'W: J,;iiti,:,joii: :  �:� �t::::: :��:. s�;�:c�:;:.�.:·�: ��g�: : : : : :  t�:�g 
Insulating tape. OW. R. Patter.on . . . . . . . . . . . . . . . . . . .  497.336 Steering gear

l 
vessel's. Cbase & Daly . . . . . . . . . . . . . .  497.706 

In.ulator. T. H. Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497,515 Stone channe ing machine. Z. Lassar . . . . . . . . . . . . . . .  497.W19 
Jack. See Burnl.hlng machine jack. J.Jftlng Stone sawing machine. W. P. Barclay . . . . . . . . . . . . . .  497,400 
JuJ=i. box. Powers & Van Buren . . . . . . . . . . . . . . . .  497.601 ��g�:.�I'!\V:1i.

H
W�I'fe�'r.·)::: : : : : : : : : : : : · : : : : : : : : : : :  4fi:� 

Kiln. See Dry kiln. Stoves. exten.lon magazine for. Van Evera & 
Kitchen cabinet and slfter tberefor. C. P. Staton. 497.461 Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497,559 
Kite. W. C. Vandegrift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.398 Sulky. T. J. McMurray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 497,596 
Kn

\��'for::��M:"Ii1��������. ���.�� . .  ���� 497.315 ��I��h� s:.; ���wrBwficili:" iiaiiwi.Y iiwiiCii: 
. . . .  497,1i6l 

Kn'ii.cA�c8���.����.�.��.:� .�.�� .���I.�,:: 497.633 S
4?�����:J.������� .��.� . ��.���� �������: 497.716 

Ladder. step. J. T . .I!JIchelberger . . . . . . . . . . . . . . . . . . . .  497.712 Telephone cables. manufacture of. W. R. Patter-
Lamp. arc electric, J. C. Wray . . . . . . . . . . . . . . . . . . . . . . .  497.438 .on .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.335 
Lamp burner. F. Rhlnd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.605 Telephone. w8I(neto. J. P. Freeman . . . . . . . . . . . . . . . .  497.649 
J::::&: :l�g� :�� fi.����ier::.: : : : : : : : : : : : : : : : :  �:� �:'..:���r�ir�v�l':g�b���!'ii8ii : : : : : : : : : : : : : : : : : : : : :  �:� 
1::::&hr�����f ... :.·S�L�¥t'hrgg:��:::: : : : : : : : : : : : :  �:= �:�;ka;��m:lTg,te·kolt.����?�::::: : : : : : : : : : : : : : : :  t�:� 
Land. machine for working stubble. E. Hovey . . . .  497.576 Tire. pneumatic. E. Michelin . . . . . . . . . . . . . . . . . . . . . . . .  497.453 
�::M�o:g�h�r:;����3ucitley: : : : : : : : : : : : : : : : : : : : :  ro�:Wi Tir

�·lPWe��� . . ��� . .  ��������.�������?: 497.464 
�:tg: g��d�i�����rih)onriid.on:: : : : : : : : : : : : : : : :  :&l:&1Z �::-i\':;,���=;�.

e��A��:id!·. �?�� : : : : : : : : : : : : : :  ��:� 
Lathes. rod feeding device for turning. C. M. Tobacco drying cooling. and ordering apparatus. Conradson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.631 Mayo & pe

�
le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 497.586 

�:n:��s� ::.��.tm�:r��8.iiow: : � : : : : : : : : : : : : : : :  ��;� ����� ��'in iI�Pl:!?�· d,;vICie; i: "w: ·G:wler.: 497.361 

�r;.,��;Jl'�G���'li:BS:��.I�� : : : : : : : : : : : : : : : : : : : : : : :  ��:gg TOir.:r'ariiciti; oomhiiied:·tn: ·Kliiiiier: : : : : : : : : : : : :  �:ffi 
Lifting jack, L. J. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (97.400 ·j'rimmer. See Wallyaper trimmer. 
Lifting jack. H. Reichwein . . . . . . . . . . . . . . . . . . . . . . . . . .  497.604 Truck. electric car, G. 8. Strong . . . . . . . . . . . . . . . . . . . . .  497.356 
Lightning arrester. A. Wurt . . . . . . . . . . . . . . . 497.507 to 497.509 Truck. store. S. M. & M. M. Duffie . . . . . . . . . . . . . . . . . .  497.444 
Lightning arrester. Wurts & Scott . . . . . . . . . . . . . . . . .  497.897 Trunk. wardrobe, J. Rundback . . . . . . . . . . . . . . . . . . . . .  497.414 
Liquid •• P ... teurizatlon of. H. Kropll' . . . . . . . . . . . . . .  497.327 Typewriting macnlne. E. A. Ford (r) . . . . . . . . . . . . . . .  ll,.339 
Lock. See indicator lock. Typewriting machine. H. L. Wagner . . . . . . . . . . . . . . .  4" • • 500 
Leck. B. S. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.586 Typewriting machine key. D. P. Woihaupter . . . . . .  497.483 
Lock washer. F. W. Schroeder . . . . . . . . . . . . . . . . . . . . . .  497.348 Umbrella. folding. R. E. Job.n.ton . . . . . . . . . . . . . . . . . . 497.078 
LOC

�� �;,!;;l��� . ?������: . ��?��: .���:: � .��i� 497.406 �:l���t;.'%":�f���zr�li��o:li;np���.����: : : : : :  �:� 
���:::: ::.:.���. �.Fi.�������·:.:: : : : : : : : : : : : : : : : : : : :  1�:� �:l�:':}�:':��;:'�r

e
�it!c�!���tr8ke."W:F: ·De 

497.'70 
Looms. differential take'up for. Jone. & Tolson . •  497.5711 Forest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.406 
����:: r.· �e��:l.�: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� v

a��ol!.i�:�.����.��I.� . �� .:��I.i�:��
k�� •• �: 497.546 

Lounge or couch bed, W. S. Bowie .. . . . . . . . . . . . . . . . .  497.748 Vault cover. ventllatlna-. C. H. Ros . . . . . . . . . . . . . . . . . 497.388 
h':.�n=

o
Jekv:i :r'i.�·G:W:smith : : : : : : : : : : : : : :  ��:m �:gl�l: :2:t�I���e1�il�: .�:�: .��?�� : : : : : : : : : : : : : 1Sf;iW 

Malt liquor pipe cleaner. Ditton & Schneider . . . . . .  497.312 Vehicle .pring. C. L. Bellamy . . . . . . . . . . . . . . . . . . . . . . . .  497.4B'I' 
Match splint card.. machine for making. P. Vehicle spring. D. T. En.lgn . . . . . . . . . . . . . . . . . . . . . . . .  497.372 

Beer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.746 Vehicle. spring. H. A. Moyer . . . . . . . . . . . . . . . . . . . . . . . .  497.546 
Ma

�!fd �:f.�� .������.� .. �:��.���. :?�'. �'. �'. ���� 11.3115 �:�t�:JE�';..'h:�r."il�I� g�j,���: ?:.?: .�������:: : : �:�il! 
Measure. tailor' •• T. E. Slpe . . . . . . . . . . . . . . . . . . . . . . . . .  497.503 Vessel for shallow water navigatiOn, C. G. Kel-
Mea.urer. automatic a-raln. J. E. Buxton . . . . . . . . . .  497.424 loa-g . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.325 
�::��� l�:t�:�k :l:�m�tO�F�Ylck:: : : :  :�:� �"i:�n

n
g�� ��:�:���U:°l�eJ'�iJ80�:.���.�� : : : : : : :  �. 720 

Mechanical movement. G. E. Frink. . . . . . . . . . . . . . . . 497.816 W
::ti

0n. lunch. C. H. Palmer . . . . . . . . . . . . . . . . . . . . . . . . .  497. 
�:t:�.PI����.:��t��: w. Lewis . . . . . . . . . . . . . . . . . .  497.754 ;:sliy,��������il.�.��.l�: : : : : : : : : : : : : : : : : : : :  1�: 
�l�in:.

e
�y����y.���i. C. W. Beehler . . . . . . . . . . . . .  497.513 ;::gr�g ���t:f� .. ����

at
f�h-:f:n ;ie��heii.: : : 

Miter box. F. W. Loveall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.524 Washing machine. S. B. Bowles . . . . . . . . . . . . . . . . . . .  . . 
Motion. mechanism for converting. S. Sloan . . . . . .  497.478 Watch mainspring. J. B. Jobson . . . . . . . . . .. . . . . . . . . .  . 
��!'i�B6::l'10�·:.;c�t::l�� musiCi.i·instrllmeiii,j; 497.420 

;:���·crg�:fld:��.t�a�;'r���:�etiOY·.i: : : : : : : : : :  
Non�Co�d��::

r coveriiig; R: 'ii: Martin'::.:: : : : ' : : :  ��:� ;:�:� ��"e�:;.iy,,��l:��W��il:;elAf���·: : : : : : :  �; 
Nozzle. J. B. Thies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.480 Wela-hlng apparatu •• meat, J. T. Tavenner . . . . . . . .  497.61' 

��f.'P�.il.��.�a;;����h�ir������: : : : : : : : : : : : : : : : : : : :  :::i:� ;gl�ei.Ub;�:rv!i.�l:{t��g· wiieei: · . . . . · · . . · ·  . . . . . . . . • 497.002 
Nut lock. N. Bosmann. Jr .. . . . . . . . . . . . . . . . . . . . . . . . . . .  497.531 Whlffietree attachment. W. Fltz Henry et al . . . . . .  497.�!l6 
��� l���: f;, �.���g�ii.: : : : : : : : : : : : : . : :  : : : : : . : : : : : : :  :&l:= ;1:,�ffiil'i::�'f.

k
j�w:Ir!':'�:: : : : : : : : : : : : : :  : : : : : : :  : : :  ��:= 

8������t�r.�.�I�ftf;,r: : : : : : : : : : : : : : : : : : : : : : : : : :  �:ffl ;::-�d�lg����e:o�p�.JAu���ogre8ervinii: 'W: ·A: 
497.'183 

o
re

�;��r�.
i
�7 . .  ������ . . �� . . ����.��?�' . .  ����� .� �97.473 Wo�3�!eiiibe": 'maciiine for forming; 'M.: iil: 'Biiii� 497.471 

OvenA spona-e or bread rai.ing. Silvey & Shlfiet . . . . 497.609 ham . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.2119 
Overnow .. 

t
8ste. and . trap for ba.in •• baths. etc.. Wrench. F. B. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.618 

pal:h!'g m':."c'i:\�e:·Glii,;,j ·& ·Grafioii: : : : : : : : : : : : : : : :  �:� Wringer. See Clothes wringer. 

��er ��rdrn�k::'��� in.:;''i''�/.a:a.com . . . . . . . . . . . . . .  497.745 
Paper, ornamentln'l,j!. Wheeler . . . . . . . . . . . . . . . . . . . .  497.421 
PartltlOn. fireproo • " . H. Mela . . . . . . . . . . . . . . . . . . . . .  497.383 
Pawl and ratchet mechanism. F. T. Farmer . . . . . . .  497.467 
Pen or pencil case. H. Penner . . . . . . . . . . . . . . . . . . . . . . .  497.336 
�g���g���h'Po

a
�::a�{n�·c�m��:.

a
��ii: Miililim: : : :  �:� 

Phot0r,a
P
hic printing frame. J. Shutting .. . . . . . . . .  497.691 

�i�f:�r. 
e
�����uft· iiC��?ker et al • • • • • • • • • • • • • • • • • •  497.426 

Pill machine. J. R. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.532 
Pipe. See Tobacco PIpe. 
Pipe hanger. A. J. Beaton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.512 
Pipe hanger beam clamp. A. Newbury . . . . . . . . . . . . . .  497.679 
Pipe joint or soldering nipple. lead. N. Barry. Jr .. 497.622 
Piston. G. S. StronM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.356 
Planer cutter. H. Ern.berger . . . . . . . . . . . . . . . . . . . . . . . . 497.713 
Planter. combined cotton and corn. J. D. Scho-

field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497. 
Planter. corn. J. H. Peters . . . . . . . . . . . . . . . . . . . . . . . . . .  497 
��r::M'ff� in�c�i.�lti��:;� 'RObhin,; : : : : : : : :  � 
Pole. vehicle. W. L. Pike . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497 
Pre.sure regulator. J. Acton . . . . . . . . . . . . . . . . . . . . . . .  497 
�1:�.���!io�kg.���.Pftsockm8ii: : : : : : : : : : : : : : : :  
Pump. A .  Kroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Pump governor. electriC. C. R. Whittier . . . . . . . . .  . .  
��:."J'bgiko�

r
�I���F���

t
liCi(;rtigory: : : : : : : : : : : : : :  �:2H 

Quinolin compound. J. Ziegler . . . . . . . . . . . . . . . . . . . . . .  497.740 
Rack. See Broom rack. 
I:a�i��·c'h':."cl:i e�:��

e
k G: 'westlngiiouse; Jr: : :  �:� 

l:il::� ���;��'1.�aX���: : : : : : : : : : : : :  : : : : : : : :  : : : : : : : :&l:= 
Railway frog. A. W. Paille . . . . . . . . . . . . . . . . . . . . . . . . . . . 497.456 
Rallway. overhead electric. W. D. Patterson . . . . . .  497.337 
Railway rail and metallic cross tie. W. S. Ward . . .  497,562 
Railway .Ignal. automatic. C. Borghese . . . . . . . • • • • •  497.530 
Railway signal. electriC. W. H. Jordan . . . . . . . . . . . . 497.408 
Railway sla-nal setting and releasing mechanism. 

automatic. A. Schaub . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497 l:il::� :�{��� t.0�� �r..��n::: �'. ���.���� .�
r
?::: : 

�:il::� �;:;�t��M':;�ii�c::. ����: : : : : :  : : : : : : :  : : :  
Railway track .tructure. Samuel & Angerer . . . . . .  . 
Railway trolley conduit. P. C. Ju.t . . . . . . . . . . . . . . .  . .  
Railways. clo.ed conduit for electriC. A. J. M ..... tin . . . . . . . • . . . . . . . . • . . . . . . . • . • • . . . . . . . • . . . . . . . . . . . . • •  497.585 R'"i��:�. 

;�'::l�h��:.
"fr

. ���.������. ��� �I.,:,:: 497.436 Rake. See Hay rake. 
Range or stove. cooking. W. L. Culver . . . . . . . . . . . . . 497.709 
�:Ffi��t.'i'i�:��Tj, llJj.�:��:: : : : : : : : : : : : : : : : : : : :  t�:� 
Refrigerator car. P. W. Ross . . . . . . . . . . . . . . . . . . . . . . . .  497.346 
It:i��:�:��� ��: �������E�R�:e�.����.�·: : : : : : : : :  �:� 
Regulator. See Pressure regnlator. 
Rbeostat. P. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.366 
Rink> electriC. M. W. H ... san . . . . . . . . . . . . . . . . . . . . . . . .  497.495 Roaa, W8l!0n. T. S. Riddel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4117.344 
Roll aresslng machine. G. Mesta . . . . . . . . . . . . . . . . . . . .  497.500 
Rotary engine. D. Car.kaden . . . . . . . . . . . . . . . . . . . . . . . .  497.ros 
Ruling machine. F. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.472 
Saddle. ridinl'. H. Hotze .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.685 
Safe. sllvlngs deposit. N. H. Lee . . . . . . . . . . . . . . . . . . . .  497.671 
Sa.h adjuster. window. A. J. Barber . . . . . . . . . . . . . . . .  497.296 
Sash holder. S. R. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.581 
Sashes. etc •• metallic bar for window. W. Hender-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 497. 
Satchel harness. telescoping. H. Van Altena . . . . . .  497. 
�::·.��e�l�W�TUi-iier: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �: 
Sawing machine. W. E. Moll'att . . . . . . . . . . . . . . . . . . . . .  497 
��!�:'f.��"1'��:r.�: .�:. ����: : : : : : : : : : : : : : : : : : : : : :  
Separator. See Ore separator. 
Sewing machine. D. Flanagan . . . . . . . . . . . . . . . . . . . . . .  . 
Sewing ma�hine, J. R. Scott . . . . . . . . . . . . . . . . . . . . . . . . 
Sewing machine bobbin winder. A. Morley . . . . . . .  . 
Sewing machine cloth winding attachment. E. 

Calm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.425 
Sewing machine feeding mechanl.m. D. Flana-
Sew'l: iiiaciiine.·ov,;;,;.eaming::Merrow·&· Coiilii.: t::i:� 
Sewing machlue overseaming attachment. G. W. 

Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.688 
Sewing machine take-ul1.o D. Flan8l(an ... . . . . . . . . . . .  497.646 
Shaft support. vehlCle

L
ti. W. Pressey . . . . . . . . . . . . . .  497.602 

Shafts. vebicle. G. A. ambert. . . .  . . . . . .  . .  . . . . . .  497.3'18 
Shafting and coupling attachment therefor. fiexl-

ble. Mo1fat & Virtue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �500 
Shears l(8uge. Oberle & Faller . . . . . . . . . . . . . . . . . . . . . . . ...... 412 
Sheet metal cans. machine for making. A. W. 
She:n::.t

l
�';,":; Com' ';iitiiler." . . . . . . . . . . . . . . . . . . . . . . . . . 497.542 

Shirt; C. W. Prentiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  497.727 �lr:� oil.e
:. �W:[ ='Cine for watering and 

finishing. Thommen &; Rothenbncher • • • • • • . • . .  497,300 

TRADE MARKS. 
Alteratives. toniC •• and blood purifiers. Sawyer 

Medicine Co . . . . . . • . . . . . . . . • . . . . . . • . . • . . . . . • • • • • . • • • 23,03'7 
Bakina- powder. W. J. Stone . . . . . . . . . . . . . . . . . . . . . . . . . .  28.048 
Beer. lager. Bartholomay Brewery Company • • • • • • •  28.039 
Be

"(;bl����· . . .  ������� . . �:�.':��� . •  ?���.�:: . .  �: 28,040 
Beer. lager. Wacker & Birk Brewing and Malting 
Bra��';'.P���,;,rieii: : : : : : : : : : : : : : : : : : : : : : : : : : : · : : : : : : : :  �gg 
Clothes wringers. BI.sell Carpet Sweeper Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.OM 
Coffee and tea, Winll Brothers & Hartt .. . . . . . . . . . . . . 28.044 

����
t
�';;�.���:�gh�."e�i���g���r.·.: : : : : : : : :  �lrflI 

c
ot

�l\lr.��.?�: . .  ����.���� •. .  �����: . ��? . ������?: . �: 28.002 
Dental remedies and specifics. M. L. Pine . . . . . . . . . .  28.02'1 
Firearms. revolving. Smith & We •• on . . . . . . . . . . . . . .  28.056 :;\���s�G��:."��g(fi:: I'b"!.�:: : : : : : : : : :.: : : : : : : : :  �8t¥ 
�:r:�.o��s& bJ���:� ��?��: ��? ��'.��� 28,050 
In.lliating varnish. Mas.acbusett. Chemical Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,OM 
J
ew

:�iI?We���e�
f 
&"f!�����. �����'. �����.����l: 28.016 

�:�1�J:1V:�����·S����n'fk�.��: : : : : : : : : : : : : : : : : : :  �:= 
MediCine for diseases of the blood and re.ultant 
Met�r.�';.'i�i'rt

R
�fo�':m�'l:':;b'h�We��oriismeii: 28.03& 

MIl�
n
fo�':.'i�:��I!':d 

C
s�:�:r:'lm u.e: 'pure; W&1iier: 28,057 

Gordon Laboratory Co . . . . . . . . . . • . . . . . . . . . . . . . . . • .  28,048 
Mineral water. Waukesha-Lltbla Spring Company 28.038 ��rJ::'zi::�: 't�fe�g8oi.ii · and ' Perfuiiiery" tiow: 28.!Xi2 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23,024 
��r!�:�B'e �� �������? ���:.� : .�:.?�����.I�� : : :  � 
Pill •• medicinal. P. B. MacNamara . . . . . . . . . . . . . . . . . .  23:0; 
Pop corn • •  helled. J. L. Dougall . . . . . . . . . . . . . . . . . . . . . .  23;047 
Printed and dyed fabric •• Arnold Print Works . . . .  23;001 
Prints and cotton piece goods. Arnold Print 

Works . . .  . . . .  . . . . . . . . . .  . . . . . .  . . . . . . . . .  . . . . . . .  . . . .  . . .  28,020 
Remedies for cancer and other blood dl.eases, C. 

H. Mason. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.033 
Remedies for coughs and disea.es of the throat. 

Occidental ManUfacturing Co . . . . . . . . . . . . . . . . . . . .  28.032 
Remedy for chills, W. A. Perkins • • • • • • • • • • • • • • . • . . . .  23,080 
Remedy for pile •• J. Senior . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.031 
1t�6'ti'�r

s
. :�j��e�a�t�i'n" iiiibhe': ' 'iianuiiWiurliig 28.018 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.003 
Sad

�!'ifIi�:r;�g� •• 
r8�r�li:a��s:�'i.�dl!��OC':'O::���: 28.053 

Sirup, Bliss Sirup Refining Company . . . . . . . . . . . . . . . .  23,00J 

�f!�r
s
i�

n
�h':.'����rl::

n
�a��

o�'ifsr�l:;a{ifbiioi' &, 23;046 
& Hobbs Manufacturing Uompany . . . . . . . . . . . . . .  28,059 

Steel suitable for files and other tool.. tool. Jonas 
& Colver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.059 

W
O����ft:a':i':fn�'b'i>"mp�: . .  � . . ��� . .  �?� 28,056 

DESIGNS. 
Bottle. F. M. Wlnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.«1 
8�fn:et�: ��V.��aWioii::.:: : : : : : : : : : : : : : : : : : : : : : : :  �:� 
r���·�:����.Fc.1r��1�::·.·.::·.:·.:·:.:::·.:::::22:«2·io �:m 
Horse.hoe. J. A. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.400 
Plate. T. Haviland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.440 
Spoon. M. A. Fi.her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.438 
Stove. cooking, C. Wipfier . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.447 
��g�:: 1i:�:l�:18�e%n':r'i:'�m &;weiier: : : : : : : : : : : :  ri;m 
Table knife. P. McGuigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.439 
Textile fabric. G. T. Garey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22.434 

Wt"e!g{���l J'����'Wa�in:1r���t: : : : : : : : : : : : :  �;�� 
A pl'interl copy of the specification and drawing of 

any patent In the foregoing JIst. or any patent In piint 
I.sued since 1863. will be furnished from this office for 25 cent.. In ordering please .tate the name and number 
of the patent desirea, and remit to Munn & Co •• 361 
Broadway. New York. 

ve�ro�1��n..:a�1�t� ��¥I"o�: �=e
g. 

b
lh!hf':,:= 

going list. prov�ed they are.lmple. at a cost of f40 each. 
If complicated the cost will be a little more. For full 
Instructions address Munn & Co . •  361 Broadway. �ew 
York. Other foreign patents may &1so be Obtained. 
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ORDINARY RATES. 
I n si d e  P n � e .  each i n sel'tion - - 1 ,5  cents n line 
Hacl, J'nae .  each i u ",ertion - - - - $ 1 . 0 0  a line 

IT �For SOlne classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per a�ate line-about eight 
words per 11ne. IJ.'bis notice sbows the width of the line. 
and is set in agate type. 'Engravings may head adver .. 
tisements at the Bam� rate per agate line, by measure
TUent, as the letter pre83� Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

The Sebastian-May CO. 
IMPROVED SCREW CUTTING 

F�g�:�d LATHES 
Drill Presses, Chucks, Drills, Dogs 
and Machinists' and Amateurs' 
Outfits. Lat hes on Tr'ial. Cata
logues mailed on application. 16a to 1 6 7  Highland A ve . 

!;;IDNEY, OHIO. 

B A R N E S '  New Friction Disk Drill. 
FO R LIGHT W O R K. 

Has th.SB Great A duantages: 
The speed can be instantlr changed from 0 to 1600 
:;!h

b
O
e
U!:!.d���� �� Sk���;.��

ts
�q �r�:f:t���h� 

smallest or largest drills within its range-a WOD
derful economy in time and grea.t saving in driD 
breakage. Send for catalogue. 

W. F. & l NO. BAR N ES CO., 
1999 Ruby St. ,  Rockford, Ill. 

ICE - HOUSE AND COLD ROOl\f. -BY 
R. G. Hatfield. With directions for construction. Four 
engravings. Contained in S(,IENTIFIC AMERICAN SuP .. 
PI.EMENT. No. :) H .  Price 10 cents. To be had at this 
office and from an newsdealers. 

MASON & HAML IN  
SCREW STRINGER 

One o f  the greatest improvements i n  the 
history of the Piano Forte. 

Keeps the Piano in Tune.  
lUueh MOJ'e D U I'able. 

Qu ality o f  Ton e Purer. 
nr Fully Illustrated Catawgue sent on 

application. 

Mason & Hamlin Organ & Piano Co, 152 TREMONT ST., BOSTON, MASS. 

I������D LATHES ����� 
Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co.  1�¥?l8Mii�T'i:to'ln:,�t 
WM . G RAYER  TAN K  WORKS, 

(INCORPORATED.) 

Mannfacturers of Iron and Steel 

STORAGE TANKS. 
OFFICE, 

3d Floor, Rookery Bldg. 
CHICAGO, ILL. 

M
ANUFACTURERS and I N V ENTORS 

ATT E N T I O N ! 
We are prepared to design, give estimates on, and 

�n
a
d�f:tCilU8�e�l:1��es��

C
�����Yd!���i\��. 

Alfs�a
��

e3: 
els, Dies, Special Tools and Patterns. 

WE ALSO MAKE GEAR CUTTING A SPECIALTY. 
HARD N ER �E\VING llIA CIIIl\' i<: VI) . .  

li'actory and Main Office, cor. State & Claim Sts., Aurora, 
Ill. Chicago Office. 247 Monroe Street, Chicago, Ill. 

Direct all correspondence to :Main Office. Aurora, Ill. 

NEW DEPARTURE mtfo!,Nh���s �Ft'l; 
Incandescent Electric Current, 

both alternating and direct, with the 

PARAGON ARC LIGHT PROJECTOR. 
Send for Catawgue to QUEEN & CO., PhiIa. 

.If' you want the best Lathe and Drill 
_� GHUGIIS, BUY 

BE- ATTY Orgaus, �7 stops 8�2. Pianos, 51aO Catal.free. Dan '!  F. Beatty, Wash'ron,N.J 

STATIONARY 
and PORTABLE - PETROLEUM MOTORS. NO ,. BENZINE 

The most Reliahle, Compact. and Economical 
Motor for all Industrial Purposes. 

No Soot, No �Inoke. Nu C o a ) �  No .';II �ill('er. 
Model 1892. We also m anufacture IlllPROVED (;A", ENHIN ICS. 

iF Onr Motors will be exhibited at Colnmblan Exposition, Chicago, Section F, No. 1526. 
J M C R 0 B •· CO M f pr Send for Illustrated Catalogue and Price List, Free. 

. •  g,. , rs . L E I P Z I C - E U T R I TZSCH (C E R M A N Y). 

LIGHTNING WELL-SINKING MACH INERY MANUFACTURERS. Hyrdaulic, Jetting, Revolving, ArtesiaDs Diamond Pro�ecting Tools, Engines, Boilers, 

Wind M�l:gra��::; ���fsCJ��ti?i':t!!� 
nation quality water; mailed,25e. 

ml'rienn Well Works, 
Aurora, OI. l 11 " 13 S. Canal 

St., Cbieago, UL 

l Dallast TeUit 

S P ECIAL  N OTIC E ! 
Two handsome photo-engraved display sheets 
entitled, 
U Recent Improvements in Air Compressors," 
" Recent Improvements in Rock Drills," 
mailed free to any one who will cut out this 
advertisement and mail it to us with his name 
and address. 

INGERSOLL-SERGEANT DRILL co. 
Havemeyer Bldg., Cortlandt St., New York, U.S.A. 

Rubber Ro l ls and Wheels .  
Power Wringing Machines, Drying and Ventilating 

Fans. All styles of Trucks made to order. Catalogues 

W E B E R  C A S  A N D  C ASO L I N E  E N C I N E  
Simplest snd most economical 

engines on earth. 
Ilu l ly Guaranteed. 

A hoy starts It, reqnires only a 
few minutes' attention a day. 
Guaranteed cost of running 1 ct 
per hour per H. P. Write for 
catalogue. Address Drawer 200, 
Weber Gas & Gasoline En�ine CO. 

KANSA !;; CITY, MO. ---------------------

WA N  T E D-R�{gre"s':.'�
ti

�l'i
i
� mi� ��tl. ,�� 

H Y G E I A  Wll,D C H ICRR'\' PHOS
PHA TE. A delicious beverage in condensed 
form. A fortune for live men. For free sam-
8�.,

a
� J

e
���'1't��,T6fi?c�io�i\r., N.�:'I�· 

MACHINERY 
OIL BURNERS 

for soldering and tempering 
Air Pumps! 

Can Wi p ers, 
Labeling M achin es. 

Presses nnd Dies, 
AND 

Tin Working Mach' ery 

B U R T  M FC .  CO. 
Roche ster, N .  Y.  

THE MODERN MARINE BOILER.-
By A. B. Willits, U.S.N. Description of the principal features of the boilers of the United States man-of-war New York with a plea to inventive minds for the production of a type of boiler which shall do away with the necessity of the present enormously large and heavy shells, and present a lighter substitute that will perform 'the duties of both envelope and heating surface conjointly. Contained in SCIENTIFIC AMERICAN Sup
PLE'IENT, No. "70. Price 10 cents. To he had at this office and from all newsdealers. 

� N I C K E L  
;: AND .� ELECTRO - PLATI NG  
§ Apparatus and Material. 
';:: THE 

:; Hanson & VanWinkle Co. 
� N ewark, N • • J .  
" 8 1  LIBERTY ST., N. Y .  :a 23 S. C A N A L  STREET, 
10 CHICAGO. free. GEO ItHE 1'. VI. A R K ,  

B o x  I . . Windsor Locks. Conn. Columhian Exposition Electrical Bldg., Section L, Col. 4 

AN IDEAL STUB PEN - E sterbroo k's J ackso n Stu b, N o. 442 
A special ly E ASY WRITER,  a C O O D  I N K  HOLD E R  and a DELICHT to 
those w h o  u se a STU B P E N .  ASK YO U R  STAT I O N E R  FO R T H E M .  P rice,  

$1 .00 per  gross. THE E ST E R B ROOK ST E E L  PEN CO.,  2 6  John St. ,  New York.  

THE " GOLUMBIA" • 
ORUDE O IL  BURNER and AIR INJEOTOR 

MANUFACTURED BY 
SHIPMAN E N G I N E  MAN U F'G CO. ,  R ochester, N. Y. 

M EC H A N  I C S' T O O L S .  I 
If you are interested ;n Tools as a manufacturer or 
amateur, you should have a copy of our new cata
logue. Our 1892 edition is a very elaborate and com
plete book of 704 pages, handsomely bound in cloth. 
The book will be sent to any part of the world, pre
paid, on receipt of $1.00, and the money thuB paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
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not in-
1l10N'l'tl01UERY & C O  . . I< i n e  T o o l s .  

1 0 5  F n l ton !;;treet, New York C ity , N .  Y. 

DEI,ANEY'S 
'Expan sion Packing'S 

for Steam, Water & Ammonia 
are best and cheapest. 

D EL A N I<;Y' S 
Metal lic (;askets and 

Flanges 
make everlasting joints. 

H . ... . Del a n ey &. Co. Mfrs. 
Third & Fowler Sis . •  Milwaukee, Wis. 

will straighten wire from 
1-32 to 1-4 Inch diameter 
and is nicely made and 
well halanced. 

PRICE 51�.OO. 
C H A N D L E R  & F A RQ U H A R ,  

No. 1 7 9  Washington Street, Boston, Mas •• 
Ill!'" Send for Catalogue of Machinist Supplies. 

ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G. M. Hopklns.-Description of a omall electro 
motor devj�eo and constructed wtth a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sutlicient power to operate a foot 
lathe or any machine requirin� not over one man power. 
With 11 figures. Contained In SCI ENTIFI C  AMERICAN · 
SUPPL E" "NT . No. 64 1 .  Price 10 cents. To be had at 
this office and from all newsdealers. 

A I,abor - Savin.r 
Business !;;ystem. 

Enforcing Honesty 
and Accuracy. 

Chicago Autographic Register Co. 
11)0 E. Monroe Street, 

C H ICAGO, ILl ..  
S&nd for catalogue &; price list. 

CHEMICAL TERMS : RULES FOR 
the Spelling and Pronunciation of, adopted by the 
American Associution for the Advancement of Science. 
Contained in RCIENTIFIC AMERICAN SUPPLEMENT, No .. 
S91 .  Price 10 cents. To be had at this office and from 
aU newsdealers. 

MODEL tlo'e':wJt WORK. 
8l��S���: i�v:�la�r 

���rgg3.
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chines a specialty. Send stamp for catalogue. Amel'. 
Vending Mach. Co., 29 Murray Strc6t, N ew Y ork. 

S T E E L ,  I R O N ,  CO P P E R , Z I NC, B R ASS, T I N ,  

1�dM��h::'�;�W�gl�':iI�:;'�'1:��
d
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d lr.fe, �fg�� �Ja81Fkm:.� S��; 
and Malt Houses, Distilleries, Filfer Presses, fftone, CQal and Ore Screens, Brick and 
ll�'ir:���hf,i,�;;�e�E.��.tr�"t!.����aElt:�d::;�g�afe&r�rh �d�,,:,;.:.
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THE HARRINGTON '" KING PERFORATING CO., Chlcqo, 
ADcl W  Pearl Street, New York. 

l i N K- B E LT MACH I N E RY CO.  L Engineers, Founders, and Mach i n ists, 
CHICAGO. 

Exclusive manufacturers of the 
O�

�I�::-b,��s'l'[.,
t
s.

Link Beltiug, Made 
�pl'o {'ket Wheels. 
Il'l achinel'Y for handling all 

�:f�S�� !���ghtifa'i:'i�:ISi?';:� Power Transmissions,Shafting, Pulleys, Hangers, Gearing, Sheaves, Fly Wheels etc. 

TH E ARMSTR O N G  MAC H I N ES, For Vuttlne O ff  and Threadtn« PiPe.! 
For Rand 

or Power. . 

��e�
t
?��� �nlhP��S"�!Ch 

and 
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T H E  AR MSTRON C  MFC. CO., B r i d g e p o rt, Ct. 

The Shimer Cutter Heads 4a.000 SOLD. 
To work Car Siding, Flooring �urJ''b��;� S�:E;a�& 

Blinds. Cope Heads to 
match. 
8am'l J. Sblmf!r & 80nl, 
Centre St., Milton, Pa. 

TANNING: TH EORY A N D  PRAC'l'IC E 
of.-By Walter J. Salomon. A valuable paper on the leather of to-day, its mode of manufacture, the results obtained, and the why and wherefore of tanning-. Contained in SCIENTIFIC AMEIUCAN SUPPLF.MENT, No. 
SSS. Price 10 cents. To be hud at this office and from aU newsdealers. 

nr ESTA B1.I!;;HED 1"41). 
The Most Popular Scientific Paper i n  the Worl d 

Only 5 3 . 0 0  a Year, Inc l u ding Postage. 
Weekly-1)2 N u mbers a Yeal·. 

T h i s  w i d e l y  cil'cu l ate d and splendidly illustrated 
paper is published weekly. Every numbec contains six
teen pages of useful information and a large number of 
original engravin�s of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry, Electricity Telegraphy. Photography, Archi
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete [jst of patents each week. 

T e r m 8  of SlIbscl;ipr.ion .-One copy of the SCIEN
TU'Ie AMERICAN will be sent for on e 1/f(tr-52 numbers
postage prepaid, to any subscriber In the United States. 
Canada, or Mexico, on receipt of th l' c e cl o l l nrs by the 
publishers ; six months, $1.50 ; three months, $1.00. 

Clnbs.-Specia] rates for several names, and to Post 
Masters. Write for particulars. 

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

M U N N  & CO.,  3 6 1  Broadway, N e w  Yo]'I • •  
-----0-----

'r H E  

jdtutitit �mtri(nU jupplttueut 
This is a separate and distinct publication from 'rHE 

SCIENTIFIC AMERICAN, but is uniform therewitb in size. 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied witb translated descriptions. 'I'RE 

SCIENTIFIC AMERICAN SUPPLEMENT is published week
ly. and includes a very wide range of contents. It pre
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy. Natural 
History. Geography. Archreology, Astronomy Chemis
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography. Technology, Manu
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture. Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainahle in no other publication. 

T h e  most 'i.mportant E11 Qineer'ing lVorl,s, Mechanisms. 
and Manufactures at home and abroad are illustrated 
and descrihed in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year ; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE

MENT, both mailed for one year to one address for $7.00. 

Single copies,10 cents. Address and remit hy postal Ol'der, 
express money order, or check, 

M U N N  & VO •• 361 Bl'oadway, New York. 
-----0-----

�uildin� <!tdition. 
THE SCIENTIFIC AMERIC..AN A n C H I T E C T S' AND 

BUILDERS' EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid MagazIne of Architecture, 
richly adorned with elegant 11iates in colors, and with 
other fine engravings ; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A speCial feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences, city and country, including those of very mod
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
DeSCriptions, Loeations. Estimated Cost. etc. 

The elegance and cheapness of this magnificent work 
have won for it the IJargest (�h'c II Jati on of any 
Architectural publication in the world. Sold by all news
dealers. $2.50 a year. Remit to 

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

© 1893 SCIENTIFIC AMERICAN, INC.



Founded bV Mathew OaTell, 1785. 

H E N R Y  C A R E Y  B A I R D  de. C O .  
Indnstrial Publishers, Booksellers, and Importer., 

SI II Walnnt St .. Philadelphia, Pa . . U. S. A .  
crOur new and Revised Catalollue of Practical and 

Scientific Books, 88 pages, Svo, and our other Catalogues 
and Circulars. the whole covering every branch of SCi
enne applied to the Arts. sent free and free of post8¥e 
to any one in sny part of the world who will furnish his 
addre ••• 

J t itnti  l it  !mtricatt. 
THE GRIFFIN MILL 

A perfect pulverizer of all refractory substances by either 
the wet or dry process. It works better and at less expense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. rcC'ClCiI:ccccc::rc::CCiC:iCiC:CiC3:CGC:IIjJ For FREE Illustrated PaUlphlet address 

� Dixon's Silica a 1 ----- BRADLEY FERTIL IZER 00. ,  92 STATE ST, BOSTON.  
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T O  A R T I STS. 
� G b·t P · t 

I

IATES DCK " O R E  B R EAKER I Q ran I e ain Capacity up to 200 tOD8 per hour. THE Government of Canada propose erecting In the 
0. l' Has produced more ballast, road grounds of the Parliament Buildings, at Ottawa. 

JAPANNING , ENAMElING &o�t�R�tJ:�� }��l�[�� 
L ARGE5T ,.0 MOST COMPLET E PLANT I N T Ht COUNTRY F O R  THIS GLASS Of WORK . BItYCLl ENAMELING A 5PEtlI.LTY. AUTOMAT I C;  M'F'G c.o . cop. �T 5T . ,  AVl. NE,W YO�I\ . 

� metal, and broken more ore than ---___________________ . a bronze statue, nine feet high (91), of the late Sir John 
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n ful. Beautiful as well as dur= C�,
o
L· l.(b:elrti llytDStllreSett·, ·NCe' lwl i CyaOll"rkO, 

the bronze statue complete. 

"'9 RECEN'l' I , Y  PUBLISHEH. A premium of five hundred dollars will be paid the 
I able. jJ C, Franklin St., Boston, Mas. artist whose model and proposal are accepted. $300.00 

lI1: Our new catalO(llle contain ing' over 100 pages, incl ud. � For tin, iron or shingle roofs, i ron and '-' A I R  C O M P R ESSOR fOR SALE.  inliZ works o n  more than fift,y ditferent subjecte. \Vi l l  be will be paid for the model considered next in order of 

9 woodenstructuresofall kinds , and wher"" mailed tree to any address on application. merit, and $200.00 for the 3d successful model. 
'" 

ever a dark-colored paint can be used, cyt'?J'.ri:fo��i
a
�,�?�t;''i.���'i

w
���, .

Al
l���J'{e'i;'��· gt.;J MUNN & C O . ,  PUblishers SCientillc American. The models must be delivered to the Department of 

9 Dixon's Graphite Paint is unequaled. a8 new in every particular. Been used very little. 361 Hroadway, New York. Public Works, Ottawa, on or before the 1st day of No-
y. Change of oil fuel system reason for selling. Address vember next, and the premium models will remain the 
� Send for circulars and testimonials. AMERICAN PROJECTILE CO., LYNN, MASS. A. MODERN BATH n • property of the Department. The others will be re-� JOS. DIXON CR.UCIBLE CO. ;;:�:�u;:'m���n���!::;.

if they so express their desire 

g Jersey City , N. J. Copies of the conditiOns, etc., may be obtained on 
n application at the Office of the High Commissioner of 
""����:::::>.:r.=a::r ..... :>;>:=-:::::c:>�� qanada, No. 10 Victoria Chambers, London, S. W., Eng
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Anemometers, and other :l!t-Iete-
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from Julien P. Friez 1111 E. Ger. 
St., Baltimore, Md., ii'. S. A., who 
a180 manufactures Heliographs 
for U. S. Army and State Militias. 

ROOFING 
Is unequaled for House, Barn, Factory or Outbnild

Ings, and costs half the price of shingles, tin or iron. It 
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ny one. Send 
EXCELSIOR PAINT AND ROOFING CO. 

l ii ii  & lIi7' Dnane St., New York, N. Y. 

zlne Rifies.-By L. G. Du:trGrant. An interesting paper ��;�� �������g:
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with. Contained in SCIENTIFIC AMEHICAN SUPPLE
MENT, N 05. 89� and 893. Price ]O cents each. '1'0 be 
had at this office and from all newsdealers. 

$25 to $50 f:A;;,'::'t� 
:1iG';en�t�l�em';';;;eJ";l,-u"isin·g Lo-:,dl'��l1:� 
"OldReUable Plater." Only 
practical way to replate rusty and 
worn knhes, forks, spoons, etc ; 
quickly done by dipping in melted 
metal. No experience, polishiug 
or machinery. Thick pl3.te liI.t one 
oper&tion; lasts 5 to 10 years; fine 
finish when taken from the plater. 
Every family has plating to do. 
Plater sells readily. Profits }arge. 
W. P. Harrison & Co •• Columbus.O. 

" BEWARE OF FALSE PROPHETS." They will tell you that the Howard-Allard Spiral Screw 
Driver has not !!!I!!!!!�!I!I!I�ili!������!lI>!!!!!!����?[�:m�e to s t a y. 

are off, and 
have 

land j Hon. Hector Fabre, 10 Rue de Rome, Paris ; Di
rection GEmerale des Beaux Arts, Department of the 
Interior, Brussels ; and to the Secretary of the Depart
ment of I ublic Works, Ottawa, Canada. 

E. F. E. ROY, 
SecretaTjl, Department of Public Works, � 

Ottawa, April 17, 1893. 5 

ALL E: r CAST INGS FROM SPECII\L  £RNS 
pi n_=- EABL AND FI NE  GRAY If\ON ALSO ST EEL 

--- -- - � f i N E  TINNING JAP " - PA1T I LlOMA'>OEVLlN !c coi FIN!SH!NO . ANN ING �  J lIt LEHIGH I\vE & AMERICAN..>.T PHILA �� 

ST E E L  TYP E  fOR TYP EW R I T E R S  
Stencils, Steel Stamps, Rubber and 

:U f)(1�l
et

:�I�Y1?x ':t�I�:ll�'t���i e��·ol·k. Small Machinery, Novelties, etc., man
ufactured by special contract. N ew York Stenc i lWks. lOG  Nassau St., N. V 

SCIENTIFIC AMERICAN S UPPLE-MEN'l\ Any desired back number of the SCIENTIFIC Al\INRICAN SUPPLEMENT can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of the cOlmtry. 
�==�-----------------------

STORAGE BATTERIE.S. WRITl  fOR PARTIC.U LARS. 
5TORAGt BATTERY SUPPLY CO. 234 51 & l"AVLNEW YORI\ . 

W 0 R K I tJ G M O O  E l S &. L IGH T MACH INERY.  fNVENTIONS DEVELOPED.  Send fo /' Model Circu lar. Jones  B/'os. E Co., C i n ·i i .  0 . · 
c .  H O C H 8T R A S S E L .  All kinds metal patterns and experimental work a 

specialty. No. 84 E. South Market St., Chicago Ill. 

C��ErR[[o 
A flne Hk gold plated watch toner,. readel" 
ofthis paper. Cut thil out and send it to us 

with your full name and address. and we will 
send you one of thee elegant, dchly jeweled, 
gold finished watches by U:pt'eJl8 for exami. 
nation, and If you think it is equalin appear
ance to any $25.00 gold watcb, pay our sam-
ple price. 13.50, and it il youn. W C! send witb 
the wILtcb our gnaranue tha.t you caD return 
it at any time within one year if Dot satisrao-o 
tory,and if you lIell or callae the saleor six 11'8 
will give you ONE FREE. Write atonee,a. 
we shall lend out sample! for 60 days only. 

_TH E  N ATI O N A l- M ' P O  
& I M PORTINO CO.,  SS4 11mbofll St., Ohicago, IllinOlI. 

PATTERN MAKER, 14Ic!!t�eSsl���'y. 

J U ST P U B LI S H E D. 

g tar * lIla p� 
B y  Richard A. Proctor, F.R ,A .S .  

* * * 
A serles of twelve elegantly printed Maps of the 

Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions 
accompanying each map, giving the names of the prin
Cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, speCially 
adapted for the nse of those who desire to acqnire 
a general kn0wledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
In fixing in the mind the names and places of the 
various stars and constellations. by Alfred E. Beach. 

Altogether this Is one of the most popular, nsefn!, 
and valuable works of the kind ever published. 
·One quarto VOlume, elegantly bonnd In cloth. Price 

$�.(jO, postpaid. 
MUNN & CO., Publishers, 

361 Broadway, New York. 

DRILL CHUCKS. :.:"!
t
:l.I:;£��el:at�;r�e
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C
lo��'i:�<iI�VR\'b�lNl!.: r;ki.l1� 

C H U C K !'l, showing the only perfect system ever devised for 
holding and driving drills. 

Foreign Agencies : Ph. Roux et Cie., 54: Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prom
Qnade No. 5. Berlin. Germany. Selig, Sonnenthal & Co., 85 Queen VICtoria Street, London, E. C., England. 

" ECONOMY IS WEALTH."  
Canva&lsers wanted to sell the N «,w Mo. del 110.11 Typewriter, Why wiU 
people buy a tl OO machine when .30 will  
purchase a better one! Send for i l l ustrated catalogue and terma to County Aganta. 

Address N. TYPEWRITER CO. 61 1 WSllhinfttOn Street. Boston. :\1"88. 
Mention SCIentific Amfrican. 

DflUBI,E LOTTNGE and BEDSTEAD, patented April 18th, No. 495.921. H The mOJ'�t useful invention of the age." For sale soon to the hi�hest bidder. Address 01ler to Mrs. I. STURTEVANT. Centre Harbor, N. H. 

MAJOR'S CEMENT MENDS @f\YTH ING 
1 5  and 25 cents. At all Drngglsts or  by Mall. Major's Leathel" Cement mends everything in leather. 10, 15 and 2Oc. IUnjol-' H Rubbel· U,.ment repairs every-�Wlfa:s

r.:
b��¥-

. 
l5c. A. MAJOR'S CEMENT 00., 232 

S T E R EOPT I CON S .  MAG I C  LAN T E R N S  AN D 
ACCESS O R I ES. SEND FOR CATALOGUE. 
TO CHAS BESE.LERMAKER218CENTRE ST. 

N EW YORK ; 

•. TH I S  $11 TO $1 7 FREE � SEWI NG M AC H I N E  
to examln e ln any home. Sent BUJ'

wher�wJth6ut one cent In advance. 
Warranted the best sewln .. machine eTer made. filur t;erms, conditions a.nd everything i . I farmore liberal than an1 (ltJiu Ilouse ner offered. For for full particulars, etc., cut this advertisement out and send to us to-dlY. Address _ Alvah Mr.. (Jo., Dp\, CZ91 (Jhlcaco,llL 

SCIENTIFIC EXPERIMENTS. - DE· 
sCription of some simple and easily performed scientific 
experiments. }""oucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
Bum of the angles of a triangle, surface of the sphere, 
with 6 illustrations. Contained in SCIENTnnc A�IERI
CAN SUPPLEMENT, No. S' :). Price 10 cents. 1.10 be 
had at this office and from all newsdealers. 

F am i I  y Ice Mach i n e Igep��iir�n o"n�\',.ws:,'t����
e
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C HAPMAN VALVE M A N U fACTU R I N G  C O M PANY, 
MANUFACTURERS OF 

'Va1 'V'ea a:n.d Ga'tea 
Fol' STEAM, WATER, GAS, AMMONIA, OIL, ACID, Etc . ;  also 

c::;...A.TE F:J::Et..:E :El:YX>:Et...A._TIS. 
We make a Specialty of Valves for Superheated and High Pressure Steam, 1 0 0  Pounds 

Gt'neral omce nndW:'�:,
a
¥�y,�l

a
�
d
�RCHAltD, MASS, 

Trea.urer's < '� KILBY STREET. Chlcago < 24 WEIST LAKE STREET Olllce, S BOSTO N .  01llce, S • 

.... AU WlJ'I"k Guaranteed. Bend for O(rculars and Prices • .M:lI 

WANTED correspondence with persons wishing small.:..,. speCial machinery or novelties manufactured. L . ..tt. Hitchcock, Waterbury, Conn. 

?8u U SE G R I N DSTO N ES? 
If so, we  can supply you. All sizes 
mouuted and unnloun ted. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe
Cial purposes. � Ask, jor catalogue. 
'l' h p  C I, E VE l.A N D  STONE eo, 

2d Floor. Wilshire, Cleveland, O. 

A New and Valuable Book. 

1 2,500 Receipts. 7 0 8  Pages. Price $ 5 .  
Bound in Sheep, $6. Halj-]}!orocco, $6.(jO. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as pubJished in the �ci
entific Anlerican during the past flfty years j together 
with many valuable and important addi.tions. 

he�:��n�t�a�Vneeai!i���:�i!�a����i�h:���
i
FJf a��: 

being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stUd
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thonght of, relating 
to formulre used in the various manufacturing indus
tries, will here be found answered. 
Instructions for working many different processes in 

the arts are given. 

pr����ry ';.fl� fi':fJ i�'l��n)��i' r::�Kh �h':
c
� g� b���t.t:.ii 

'Value in their respective callings. 
Those who are in search of independent business or 

employment, relating to the home manufacture of samp]e articles. will find in it hundreds of most excellent 
suggestions. 

ar Send jor DescripHve Circular. 

MUNN & CO., Publishers., 
SCIENTIFIC AMERICAN ' OFFICE, 

361 Broadwav. New York. 
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O R D I N A RY RATES. 

Inside PaK'e, each insertion, - ,. �  cents a line 
U llck Page, each i n set·tion, - - $ 1 . 00 a line 

rr For some classes of Advertisements, Special and 
f1 iqiter rates are required. 
'l'he above are charges per agate line -about eight 

words per line. Tbis notice shows the width of the line. 
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morning to appear In the following week's issue. 

Victor of

iBicycles 
Are first in tires a n d  improvements. The 

best pneumatic with inner tubes remov

able through the rim. If you are going 

to ride why not ride the best ? 

Victor catalog is yours for the asking. 

Overman Wheel Co.,  Boston, Washing
ton, Denver, San Francisco. A. G. Spalding 
& Bros. ,  Chicago, New York, Philadelphia. 

rOR SAL[ PATtNT- BEST OUT·CHEAp· 
C .w n Z I G ·  C LEV ELAND,OH I O .  

I rieutifit �UI'ritJI. 

• 

MINING AND PROSPECTING TAUGHT BY IAIL 
Also MECHANICAL DRAWING, Mechanic8, Arithmetic, etc. T o  begin, studEllltS only need know how to read and write. DIPLOMAS Awarded. Low Prices. Send for FREE Circular to The Correspondence School of Mines, Soranton. Pa. 

SAWS Wanted 50 0IlJ 8awyers SAWS and Lumbe rmen  to 

A send us their full address for a copy of Em- A erson's � Book of SA WIS, new 189'! edi-
tion. We are first to Introduce NATURAL 

W GAS for heating and tempering Saws with W wonderful etl"ect upon improving their qua-
IIt.Y and toughnes'!t enabling us to reduce S S I!nces. Address E1U E R S O N.1. S iU I T H 
&; CO. (Limited). B eaver .., a1l8. Pa. 

Mistakes in Addition, 
Office Headache,  

and mistakes in carrying forward 
don't occur where the Compto
meler ia used. It saves halt the 
time in d oing the work and all 
time looking for errors. Solves 
with creat rapidity and a.bsolute 
accuracW al l arithmetical prob-

lqp1s. wJle ���'���ptY!t�ne 1 FELT " TA R RANT M FG CO. 
82-1$8 ILLINOIS ST • •  eNIOaGO. 

COLD FoRcEO- P R O D U CT .  K 0 0 A K S " R  ' n ' 8 n 
I o[ors rlfO crow. Take one with You 

patented MaY 10, Jul5�y\T,i888; to the World's Fair. 
Columbia BlCYC� July 19, 1892. 

a common screw, 
and, being cold forg
ed, the entire surface 

has a metallic skin. 

It will turn like a screw 

into wood when driven 

with a hammer, and 

will not break the 

fibers of t h e  

wood. 

For applying steps to Elec
tric Light Poles, it has no supe

rior. pr Sena JOT samples to 
* 

A M E R ICAN S C R E W  CO. 

Boiler Coverings, MiUboard, Roofing, 
Building Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRR&. 
H.  W. JOHNS MFG. 110 •• 87 Malden Lane. N .  Y. 

A man 

without a conscience is hardly 
worse off than without ll. watch.
No excuse for lacking either. 

A handsome 14-karat gold,  filled, 
or coin-silver watch ; jeweled 
movement ; a perfect time-keeper ; 
stem-set and stem -winding (in 
about five seconds) ; may be bought 
for ten dollars-even less. It is far 
superior to any Swiss watch at the 
price :-The new, perfected, quick. 
winding " Waterbury. 

Your jeweler sells It In a great 
variety of designs : ladies' 
hunting-case. dainty chate
laine with decorated dial. bus
iness-man 's watch, and boy's  watch. $4 to $I5 .  43 

�ATENTS ! . 
MESSRS. MUNN & CO. In connection 

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

In this line of business they have IIaIltol'ttl-ftve lIears' 
e:vpetience, and noW have unequaled faCilities for the 
preparation of Patent Drawings, Specifications, and the 
orosecutlon of Applications for Patents In the United 
States, Ca.na.da, and Foreign Countries. Messrs. Munn 
.Ii; Co. also attend to the preparation of Caveats, Copy
rig-hts for Books, Labels, Reissues, ASSignments, and 
Reports on Infringements of Patents. All business in_ 
tru.ted to them is done with special care and prompt
neliS, on very reasonable terms. 
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Patents, etc. 
We also send, free of charge. a Synopsis of Foreign P .... 

tent Laws, shOwing the cost and method of seenting 
Patents in all the principal countries of the world. 

ltI U N N  &; C O . , Solici tors of Patents, 
3 6 1  Broadway, New York. 

BRANCH OFFICES.-Nos. 622 and 624 F Street, P .... 
01110 Building, near 7th Street, Washington, D. C. 

They're the only practical camera for the purpose. 
No bulky glass plates-no troublesome holders-no 
need of hunting up a dark room. With our special 
Columbian spools of film, containing 200 exposures 
yon can have your Kodak lollded before leaving 
home and can then " press tile button " as often a8 
you like, while at the Fair, without the necessity 
of reloading. 

Eastman Kodak Co" 
{ 5end fOr } R h N Y  Catalogue. 00 ester, . • 

Columbia catalogue. 45 comprehensive engrav· 
ings. The most exhaustive cycling catalogue rub
lished. Free at Columbia agencies. By rnai for 
two two-cent stamps. Pope Mfg. Co. , Boston. 
New York, Chicago, Hartford. 

AGENTS WANTED ro;FINE TOOLS IN EYIIlYSHOP. 
J4 CATm'::A tJ.H.BESLY & (;0. 

AND AGENCY, CHICAGO, .I LL.U.S.A.-
" IMPROVEMENT T Il E  ORDER OF T Il E  AGE." 

The Smith Premier Typewriter 
l!lmbodles the most ProlO'esslve Mechanical Principles. 

All the Essential Features Greatly Perfected. 
Perfect and Permanent Alignment. C Easiest Running, and Nearly Silent. � 

All type cleaned In Ten Seconds without Soiling the Hands. S-
De .Smith PrOlier Typewriter Co. , Syracuse, N, Y. ,  U ,  S. A, �

. We have 20 branch olllces In the principal cities throughout the United States. !;; 

CHOLERA : EPIDEMIOLOGY OF.-
By Dr. G. A rchie Stockwel l . An i n teresting and valu
able paper on the dissemination of the A siatle Cholera, 
showing what does and what does not spread the dis
ease. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 8S8. Price 10 cents. To be had at this 
olllce and from all newsdealers. 

[CjEl� •• p �ft!g ;.!!PR� E 
Most wonderful novelu, of 

�I�I�aYYoJ'
a::'ok�.

ur �ge��: 
wanted. Sample, terms, etc., 
26 oents. Address 

Parisi Rll Novelty C o .  
60 Cortlandt St. N ew York. 

�epth 
Gauge, 

40 Cents 

ment we have found vel) 
shop, and we offer it for sale 
as any similar tool in the mar 
plated. No trade discount 

MASON REGULATOR CO" Boston, Mass. 

Elec-tric * 1Y.i:e>-te>rs 
FOR ALL POWER PURPOSES. 

MILLS, FACTORIES, SHOPS, LOCOMOTIVE WORKS, ETC., OPERATED BY OUR 
::mX.::mOT:E'I.::EO DtEOTO:E'l.SI. 

Are Cleaner, Healthier, Give Greater Returns for Outlay, than those Operated by Other Methods. 
PROFIT-ECONOMY_ 

GENERAL ELECTRIC COMPANY, 
D I ST R I CT OFFICES : 

« Broad Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  New York. I 620 Ie Avenue . . . . . . . . . . . . . . . . . . . . . . .  Boston, Mas .. 
173 and 175 Adams Street . . . . . . . . . . . . . . . . . . .  Chlcagol Dl. ii09 treet . . . . . . . . . . . . . . . . . . . . . . . . .  Philadelphia, Pa. 
Fifth and Race Streets . . . . . . . .  : . . . . . . . . . .  Clncinnat , 0. 0 401 ley Street . . . . . . . . . . . . . . . . . . . .  St. PaUl, Minn. 
EQuitable Building . . . . . . . . . . . . . . . . . . . . . . . . . .  Atlanta, Go. I 1338 eet, N. W • . . . . . . . . . . . . . . . . . . .  WashIngton, D. C. 
15 "FIrst Street. . . .  . . . . . . . . . . . . . . . . .  San FranciSCO, Cal. Mason 0 emple . . . . . . . . . . . . . . . . .  . . . . . .  Denver, Colo. 
All business outside the U. S. trlDlsacted by Thomson-Houston International Electrie Co., « Broad St., New York 

" to 50 H. P. '1'1:I.E Motor of 1 9th Oentury I§ can be used anll place, to do any �:r"N"g'��� rnj{,�n�ie�r'W� . 
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for all places and purposes. Vost . .  ". _ of operation about one cent an 

, hour to each ind.icated. horBe p01V .. 
e:r. For circulars, etc . •  address 

E.,.".; .... Rm.uBmTY - CHARTER GAS ENG INE  CO. SIIlPLI{·�TY. 8.&.:nn. ' P. O. Box US. Ste r l i nK. 1 1 1 .  

PATENT JACKET KETTLES rA 
Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 
BARROWS-SA VERY CO., 

S. Front & Reed Streets, PWladelphla, Pa. . 

THE PREMIER CAMERA 

I S  TH E B EST I N  M A R KET. 
Simple of Manipulation. 

Plates o r  Fi lms are used. 
The S h utter I s  always set. 
PR I C E  $1 8 . 00. 

Send for Catalogue and copy o f  Modern Photography. 
W E  M A K E  A LL K I N DS O F  CA M E RAS. 

ROCHESTER OPTICAL COMPANY, 
r 

14, S. Water St., ROCHESTER, N. Y. 

Thl Amlri�ln Bill Tlll�hDnl �Dm�lny 
1 2 5  M I LK ST.". BOSTO N ,  MASS.  

This Company owns the Letters Patent 
No. 186, 787, granted to Alexander Graham 
Bell , January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

" The patent itself is for the mechan
ical structure of an electric t.elephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in
ductive action; the fifth, of a permanent 
magnet constructed aa described, with a 
coil upon the end or ends nearest the 
plate ; the sixth, of a sounding box as de
scribed ; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds; and the eighth, of a perma
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa
tent No. 463, 569, granted to Emile Ber
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474, 231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda
mental inventions and embrace all forms 
of microphone transmitters and of car
bon telephones. 

U RI EDLER "�GJNESAliO 1 U Ai PI N (j J..-. E pOSITIVElY BET1£ · 
��THAN ANY OTHERS � A I R  COMPRESSORS UPON THE MARKET. 

FOR EVi D E N C E  O F  TH IS  FACT WRITE FOR PARTICULARS TO 
F R AS E R  B CHALMERS 
1 3 3  F U LT O N  ST. W. C H I CAG O. I LL .  

PRINTING INKS. 
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