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ESTABLi>HED 1845: 

THE WASHINGTON BRIDGE, NEW YORK CITY. 

In 1885. three commissioners, Messrs. Jacob LoriIlard, 
DavidJall)es King, and Vernon .H. Brown. were ap­
pointed by the Mayor. Comptroller. and President of the 
Boardof Aldermen of New York to be placed in charA'e 
of the erection of a new bridge for foot and carriage 
travel over the Harlem River at 181st Street. This was 
in accordance with an act passed by the State Legisla· 
ture authorizing and directing the construction of such 
a bridge. On October 15 of the same year the commis­
sioners advertised for competitive designs. In order to 
secure a number of meritorious plans, the following 
premi ull1S were offered: $1,500 for the best design; 
$1,000 for the next in merit; and $500 for the third best. 
It was dir�ctedthat the designs should.be accompapied 

by speci�cations and approximate esti mates of cost, 
and they were to be submnted before December 1. 
Restrictions were imposed ' upon:thll designs; a clear 
river space of 400 feet betwel;ln the piers or bul kheads 
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was to.be provided for, and the grade of the roadway 
was to be 145 feet above Illean high water. A steel or 
iron superstructure restinl? on masonry piers was spe­
cified as the type to be adopted. 

The designs to which the fil'st and second prizes were 
awarded were submi tted by Mr. C. C. Schneider and 
Mr. Wilhelm Hilderbrand respectivel y. On comparing 
these designs with the bridge which has now been 
completed, it will be seen that the plans were follo wed 
quite closely as regards general features. Both were 
given in the 8CIENTIFIC AMERICAN of March 6, 1886. 

About the time of the centennial of the inauguration 
of Washington as President of this country, the bridge 
w�s thrown open without formality. Partly from the 
anniversary upon which it was completed and opened, 
and partly from its contiguity to Washington Heights  
and Fort Washington, the bridge was named the 
Washington Bridge. ,In our i l l ustration we show the 
completed structure as it appears from the elevated 
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ground on the western bank of the Harlem RiveI', 
near 182d Street. Its general plan was the outcome of 
the conditions of the ground. An excellent place for 
one pier was determined by the presence of a bed of 
rock. The necessity of spanning of the river on 
one side and of the low ground . on the other 
side dictated the two arch construction. The plan, 
as a whole, cannot well be attributed to any one 
man, but may be considered an outgrowth of many 
consultations of the engineers aSEOciated in its con­
struction. 

The foundation for the central pier rests upon a cais­

son, 104X54 feet, with roof 6 feet and sides 3 ftlet thick. 
Fifteen f�et below the Rurface of the water rock was 
reached, its surface sloping toward the river. The 
caisson was with much difficulty carried downward, 
the rock being removed by blasting, until a depth of 
'about 45 feet below high water was reached. Incan­
descent electric lights were used to light the interior 
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during the progress of operations. Finally it was 
filled with concrete made with Portland cement mor­
ter, 1 cement to 2 sand. A full description of· this por­
tion of the work has already appeared in these 
colunms.* The other foundations presented compara­
tively little difficulty in execution. 

The masonry superstructnre is of granite, and in­
cludes an east and west approach terminating in abut­
ments from which the two great arches spring. The 
arches meet again at a central pier which acts as abut­
ment for both and which rises between them to the top 
of the bridge. The total length of the bridge and ap­
proaches is 2.380 feet; each approach is 660 feet long, 
leaving 1,060 feet for the main bridge. The western 
approach is level; the first portion, 260 feet in length, is 
in earthwork supported by masonry side walls. The 
rest is in masonry, including thr�e semicircular arches, 
each of 60 feet span. The eastern approach starts on 
a lower grade. and for part of its length rises toward 
the bridge; 300 feet are in earthwork, as described for 
the other end. The remaining 360 feet includes three 
semicircular arches of 60 feet span and one seven-cen­
tered arch of 56 feet span. A clear width of 80 feet is 
afforded over this portion, as well as over the remainder 
of the structure. 50 feet of which are roadway. while 
30 feet are devoted to the two sidewalks. The road­
way is paved with asphalt. 

The supporting members of the bridge proper con­
sist of two steel arches of 510 feet span each and 90 feet 
versed sine. Each arch includes six parallel ribs 13 
feet deep, divided by radial divisions so as to represent 
voussoirs. They are braced together horizontally to se­
cure the whole against wind strains, and are con­
nected by trusses at the j unction of each voussoir lying 
in the plane of the radial divisions, so as to act as sway 
bracing. As each voussoir referred to a horizontal 
chord gives a projected length of 15 feet, the interval 
between the sway bracing trusses is a little in excess 
of this. Each pair of ribs are spaced 14% feet laterally 
from center to center. The top and bottom chords are 
calculated to sustain tne bending strains ; the web is 
calculated to resist the shearing strain. 

From the extrados of the arches thus formed, lattice 
columns rise vertically to the floor line. These are also 
braced laterally by trussing. At intervals of about 15 
feet cross beams are placed to support the roadway. 
Upon these longitudinal beams are placed, the intervals 
between which are fiI'led by arched buckle plates re­
ceIving the roadway. 

The pivot system of skewbacks was used, and has 
already been illustrated in this paper.t As the arched 
tMlSl5es-rise and fall under the e1'l'ects of change of tem­
perature or of load, the hinge joint works to and fro 
with theoretical exactness. The latter point has been 
determined by mi0rometric measurements. 

As regards the load which the arches are constructed 
to curry, it includes 8,000 pounds live load per lineal 
foot of bridge. This is in addition to the dead weight 
of the structure, which is about 33,000 pounds per lineal 
foot. A wind pressure of 1,200 pounds for the same 
unitary distance is allowed for. A 20 ton road roller 
can be taken over it without going outside of the very 
liberal factor of safety provided for in the table of unit 
strains. 

The roadway is 151 feet above the river level. On 
the approaches it is ·bordered by a handsome stone 
parapet, with bronze ornaments. The bridge proper 
has an iron and uronze rail, designed by Messrs. Delinas 
& Cordes. Gas lamp posts and combined gas and elec­
tric light posts are placed on either side. Over the 
piers stonE" refuges with seats are placed. 

The bridge, as now situated, can be reached by the 
cable cars on Tenth A"enue, but the general condition 
of the roads leading to it on either side leaves much to 
be desired. It is to be hoped that the beautiful struc­
ture will soon be made more accessible, and that its 
absolute usefulness will not be postponad much 
longer. 

Mr. William Hutton, of this city. was the chief engi­
n.eer, assisted by Mr. Theodore Cooper. 

.. .... 
An Irresistible Bait Cor Hat •• 

According to a Washington correspondent to the 
Cincinnati Commercial Gazette, an interesting not to 
say valuable discovery has been made by Capt. Weedin, 
in charge of the animals at the Zoo. The building is 
infested by rats, and how to get rid of them hal' long 
been a perplexing question. Traps were used, but no­
thing would tempt the rodents to enter. In a store­
room drawer was placed a quantity of sunflower seeds, 
used as food for some of the birds. Into this drawer 
the rats gnawed their way, a fact which led the 
Captain to experiment with them for bait in the traps. 
The result was that the rats can't be kept out. A trap 
which appears crowded with six or eight rats is found 
some mornings to hold fifteen. They are turned into 
the cages containing weasels and minks. The latter 
will kill a rat absolutely almost before one can see it, 
so rapid are its movements. The weasels are a trifle 
slower, but none of the rats escape them. 

*See SODCNTIl!'IO bBmOAN, Aprl116. 1887. 
t See S�lBNTIl!'IO AKEmoAN, February 18. 1888, page 101. 
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A Jl.EKARXABLE OCEAN VOYAGE. 

Five days twenty-three bours seven minutes is now 
the top record across the Atlantic, the City of Paris 
making it on her last trip this way-a remarkable trip, 
not only because it beats by two hours forty-eight 
minutes the best previous record, to wit. that made by 
the Etruria last June, but because she is a new ship, 
and, at least for a small portion of the voyage-cross­
ing the Banks-was slowed down. Thus it is not un­
reasonable to expect still more of this ship, when her 
engines shall have become more smooth by attrition 
and her commander more familiar with her character­
istics. 

To many the mere fact of record beating will not 
compare iu importance with the fact of using double 
enl!'ines and twin screws on so big a ship. With these 
and the re-arrangement of bulkheads which they per­
mit, the safety of a ship is believed to be increased. 
Heretofore a steamer parting her shaft lay helpless on 
the broad ocean. her sole reliance the coming of an­
other ship to her rescue. 

'rhere is another and perhaps it might be called a 
still more important factor of safety in the twin engine 
arrangement-it permits the subdivision of that longi­
tudinal section of compartment which heretofore has 
made the most modern ship vulnerable abaft the main­
mast. This contained the engines and the boilers, and 
the gross weight of sea water it would contain was 
sufficient to more than counterbalance the ship's buoy­
ancy. With the sister ships City of New York aud 
City of Paris, this compartment is divided into two 
parts, a separate engine and boilers being placed in 
each. Should one of these be torn open by collision 
and flooded, it would not swamp the ship or Iwen fie 
stroy her power of locomotion. She would heel over a. 
few degrees in the direction of her hurt, a condltioll 
that, to a certain extent, could be rectified by a slIght 
shifting of the upper cargo, if the sea was fairly 
smooth. In any event, the second engine would go on 
driving its propeller as though nothing had happened, 
save for the diminution of speed. 

It ought to be added that though the safety of 
passengers is still further assured by the new type of 
steamer, vessels that may be in or crossing the steam 
lanes have additional dangers to fear, not for the 
greater speed now obtaining, for they have not any 
thing to fear from that during clear weather. but for 
the desire for quick passages which it induces and the, 
resuliant haphazard running in thick weather to in 
sure them. 

... �. 
THE MARINE CONFERENCE. 

The marine conference, about to sit at Washington 
will devote most if not all its attention to the problem 
of collisions at sea and how they may be avoided-a 
problem, be it said, which the ablest navigators have 
thus far been unable to solve. Many practical sugges 
tions looking to the improvement of the sea rules have 
come from this side of the water, and the unanimity 
shown by the maritime powers in joining in an Ameri 
can conference is a not undeserved tribute to Yankee 
cunning and resource. The masters of the Atlantic 
liners are most concerned in the result of this con 
ference, and it is interesting, therefore, to note their 
opinions on the subject. Here are the most noteworthy 
ones as recently published: 

Capt. Kennedy, late master White Star st.eamer 
Germanic, favors Barker's American system of signals 
rln this, a steamer running .in thick weather is ex 
pected to indicate by long and short soundH blown on 
her whistle the course she is holding.] He would re 
strict the signals to 8; one for each 4 points, N. to N 
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bound east or west; the first signifying which way· 
the ship is bound, the second the direction her head is, 
pointing. 

Capt. Brooks, of the Guion Line's steamer Arizona 
" All the codes I have yet seen are too complicated for 
practical use. Two steam61rs approaching each ot.her 
at the rate of 40 knots an hour-combined speed 
would not allow their commanders to act if t.hey had 
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would be misunderstood. I would strongly recommen'd 
the signals in use by the New York ferry boats: one 
short blast, my helm is to port; two short blasts, my 

VllF����.?h'!,<;.�'?O�Xi;:f�I';"m����Hhr!"r�·Po�la�d���::.��:a�� helm is to starboard. Thus, if I hear a steamer's 
ing of the formation of clouds and storms .. __ ....... _ .. __ ...... _ ..... 11156 whistle ahead on my port bow, I immediately put my 

VIU.-MISCELI.ANEOUS.-Note on tbe Tin Mines of Slnllkep.-ll- helm a-port and blow one blast. If I hear the whistle lustratlons of Hot Springs in Nortb Queensland. Australia ....... 11156 

IX. N A V AI, l!:NGINEERING.- Admiral R. B. Forbes' New Ri� for 
Many-Masted VesseIs.-Il1ustrutlon of a new system of fore and aft rig' providinu for easy reduction of sail .. . . ... . . . ... . .. . .. .. . . llli5 
Kads' Ship Rallway.-By JOHN C. HENDERsoN.-An elaborate 

lecture on t.he proposed 8hip railway acr08S the IsthmuB uniting 
North and South America, with a detailed statement of the ad. 
vantages of the method and its eminent practicability. wltb notes 
on the life of Eads . . _ . . _ _  . . .  _._ ........... _ .. _ ... _ .............. _._ .. l1U' 

The Channel Steamer Paris.-A new and fast steamer built to 
run on the N ewhaven aud Dieppe route between London and 

�t��;,I��:r::�;.�acb�::;�S��wmu�t"r'!�f��:i����.i���:. ��? .��t
�i�� 11143 

The Determination of a Ship's Course at Sea.-An apparatus for fne;�r::!�i�«: ::��; �o
r':,t'��:f:a!��!i:t� �ril;�i:��&�g 3��Y:� 

tions of the comp"" •. -4 filnstrat�ons .. _ ............ _ .. __ .... _. _ . . .... .  Jl150 

on my starboard bow, I put my helm hard a-starboard 
and blow two blasts." 

Capt. Burton, of the White Star steamer Coptic: .. I 
think steamers should be fitted with two separate 
steam signals. This could· br, accomplished by having 
two valves on the same steam pipe." He would blow 
one whistle for from N. to E., another for from E. to 
S., etc.-four sigl}als.in all. 

Capt. Boyer, 0$ the French line's steamer La 
Champagne: .. The rules laid down by the Interna x. TECHNOLOGY.-Oc Wool acd Fnr, Modes of CleRnsing them 

for the Textile lndu.tr� and. on a New Process Rece� Patent- tional Con vention [the last one] are absolutely insuffi-
�e.�}'0���r!'\;.i!��:n�"pa��e�iPi!ln�:l:��I��1�ci.eo�':,���� cient to ena..,le even the most vigilant navigator to 
;�arN'.:'a��":��fl:���liQ"n.::e���:.�������.����:��� 1114& escape dlsasti.r. Article 12 of the rules says steamers 
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must have steam whistles with the sound unbroken by 
any obstacle. As it is the waves of sound are broken 
by the masts [in front of them]. The proper place for 
a steam whistle is in the bow. Two fast vessels ap­
proach one another at 40 knots an hour or !.\ knot per 
minute. To avoid collision here, the warning sound 
should be heard six minutes before the ships meet. 
Hlilnce it is necessary that the whistle should carry the 
sound !.6. X 6 or ill of a knot, equal to about four 
nautical miles. Article 12 also says that steamers 
[running in thick weather] 'shall give a prolonged 
blast of the whistle at intervals not exceeding two 
minutes.' This is not often enough. There ought to 
be one minute intervals. Again: 'Every stea.mer shall 
go at reduced speed in thick weather.' The phrase is 
vague. It is to be hoped that science may discover 
some means of more precisely locating a sound at sea, 
as now it often appears to come from a direction op­
posite to that whence it actually proceeds." Until a 
practical system can be hit upon, he thinks steamers 
should be made to take routes according to the seaion. 

What Captain Boyer says about the uncertainty of 
sound, especially if the wind is abeam, or quartering, 
has often been remarked. Every sailor has witnessed 
the phenomenon of a fog signal coming from two or 
more quarters, as if a stranger was advancing from 
several points at the same time. Perhaps the adoption 
of Captain Boyer's suggestion of a whistle on the bow 
would obviate this uncertainty or some of it ; the sound 
having then no masts ahead to deflect it. Even then 
there is reason to believe that such signaling of courses 
would be of little avail, for of what advantage is it for 
a master to know a stranger is approaching, say from 
the E.S. E., if he is ignorant, and of course he must be, 
of the known point from which that course is laid off ? 
A ship can be coming straight for his bow, a second for 
his broadside, a third for his quarter, and all be head­
ing E.S.E. and sailing on parallel lines, the one to the 
other. Captain Brooks' commendation of the rule fol­
lowed by the New York ferry boats would seem to be 
fully deserved. Indeed, this system will scarcely fail 
to find morc or less favor with practical navigators, 
though with such speed as that prevailing among the 
oCean grp.yhounds, still more certainty than this will 
assure is desirable and, indeed, necessary. In the 
ferry boat service, such as that obtaining hereabout, 
the conditions which on the broad seas are fraught 
with such imminent dangers are often present. A fog 
signal ahead means as little to the pilot of a ferryboat 
as to the master of an ocean steamer. He knows some­
thing is coming his way, but not just where it may be 
expected to appear. But if the pilot of that something 
has a means of assuring him that he has ported his 
helm, he has something definite to steer by, and port­
ing his own helm, he veers off in a contrary direction 
till the lessening sound of the stranger's whistle 
assures him that danger is past and that he may safely 
bear up again on his course. Most of the steamship colli­
sions have been caused by ships turning the same way 
at the vital moment. The officer of the deck hears a 
steamer dead ahead, and, with nothing to guide him, 
orders the wheel put hard down. The strange sail, 
thinking to weather him, puts his helm up, and they 
meet. 

There is much hard practical sense in this rule of the 
New York ferry boat pilots, and doubtless there is a 
hint in it that the coming marine conference may study 
with profit. 

TranslDlsslon 0.- Pow-er through a Bore Hole. 

Mr. Wm. Hall, manager of the Spring Hill (N. S.) 
mines, gives the following account of the successful 
completion of a winding plant, situated on the surface, 
and hoisting from an underground slope. A bore hole 
4, inches in diameter has been put down from the sur­
face to the bottom of 1,300 foot level (north slope), a 
depth of 600 feet perpendicular. An engine and boiler 
have been placed in position on the surface close to the 
bore hole. Power is then transmitted by means of a 
wire rope and an arrangement of pulleys at the top 
and bottom of the bore hole. Beside the wire rope in 
the bore hole is placed a signal cord. By means of this 
cord comlllunication is kept up between the en�ine 
men and the man at the bottom. The first cost of the 
bore hole is not nearly so great as that of 1,800 feet of 
steam pipes, while the cost of repairs, where pipes are 
suspended from the roof by means of hooks, will be en­
tirely saved. Other repairs necessary to prevent leak­
ages in the pipe will also be obviated, thus effecting a 
very material annual saving. 

.4. _. 
The Electrical Omnibus III London. 

The electrical omnibus lately left the depot of the 
Ward Electrical Car Company, and ran to Euston 
Station. Some of the directors and the manager of the 
Liverpool Tramways Company were awaiting it, with 
Sir George Baden-Powell, M.P., and Mr. Houlding, 
the chairman of the sanitary committee of the Liver­
pool corporation. The omnibus returned by way of 
Euston Road, Great Portland Street, and Regent Street, 
to-the company's depot at James Street, Haymarket. 
It came through the crowded traffic without exciting 
any ala.rm on the part of even priva.te ca.rriage horses. 

DepartlDent 0.- Microscopy, Brooklyn Institute. 

The annual reception of the Department of Micro­
scopy of the Brooklyn Institute occurred on Thurs­
day, May 9. There were in position more than 50 mi­
croscopes, each arranged to exhibit an object of inter­
est. These microscopes were placed on six long tables, 
each table provided with three incandescent lamps 
supplied with a current from Mr. E. R. Knowles' pa­
tent storage batteries, furnished for the occasion by the 
Mutual Electric Manufacturing Co., of Brooklyn. The 
lamps were maintained during the entire evening at a 
high state of incandescence, giving a very white light, 
well adapted for the display of microscopic objects, 
particularly those requiring the polariscope. The yel­
low hue so familiar to those in the habit of using kero­
sene lamps was entirely wanting. Besides this ad­
vantage, there was an absence of heat; the lady visitors 
could view the objects without fear of burning their 
hats, a common occurrence when lamps are used. A 
rare opportunity was afforded to several hundred in­
terested spectators to see in an hour more of the 
minute wonders of nature and art than they would be 
liable to see in a lifetime but for such an occasion as 
this. 

The following is a list of the objects exhibited, to­
gether with notes briefly describing the objects: 

Rev. J. L. Zabriskie, the president of the section, ex­
hibited two very in�eresting objects, the peridium of 
the fungus (Rcestelia aurantiaca) from the immature 
fruit of the English hawthorn, and the ovipositor of 
the pigeon borer, the latter being shown by polarized 
light. This is a hymenopterous insect, whose larva 
burrows in the languishing wood of various treeR, such 
as maple, elm, and hickory. 

Mr. George M. Mather, vice-president of the section, 
exhibited the elytron of diamond beetle, showing the 
gem-like scales, which present all of the colors of the 
spectrum in great brilliancy. The same exhibitor 
showed natural crystals of malachite and azurite. 
These are ores of copper which are found associated in 
Arizona copper mines. 

Fossil seeds of chara, of the Eocene period, found in 
the Isle of Wight, were exhibited by Mr. George E. 
Ashby, the secretary of the department. The seeds of 
this water plant are found ranging through the strata 
of the whole tertiary period. 

Mr. E. C. Chapman, the treasurer of the depart­
ment, exhibited a beautiful mount of platino-cyanide 
of yttrium by polarized light. Mr. Chapman says that 
Professors Young and Lockyer think that yttrium 
exists in the sun. 

Mr. A. A. Hopkins, the curator of the department, 
exhibited a beetle's eye, through which the spectator 
was able to see hundreds of images of a moving object 
placed in the field of view. 

Mr. William Potts, treasurer of the Institute, exhib­
ited. specimens of volvox. This beautiful aquatic plant 
is of spherical form and maintains a continuous rota­
tion by means of cilia. 

Mr. Geo.· B. Scott had an interesting exhibit of moth 
eggs, some of which were just hatched, and the young 
caterpillars were seen standing on the eggs. Crystals 
of metallic chromium were exhibited by Mr. F. L. 
Lathrop. These crystals were obtained by Prof. A. K. 
Eaton. It is believed that this is the first time that 
this object has been exhibited under the microscope. 
Mr. Frederick Braun exhibited Eozoon Canadense, a 
fos�il found in the rocks of the Laurentian age. 

Salicine was exhibited by Mr. H. Fincke under the 
polariscope. This is an ' alkaloid obtained from the 
bark of the willow tree. It is noted for its brilliant dis­
play of color when exhibited by polarized light. The 
same exhibitor showed brilliant octahedral crystals of 
arsenious acid; also portulacca seed; the proboscis of a 
horse fly, showing the lancets; and a slide of diatoms 
containing 57 specimens beautifully arranged within 
the space of five one-hundredths of a square inch. 

Mr. Joseph Ketchum projected a thin section of the 
intestine of a cat, stained and injected. He also ex­
hibited a beautifully arranged slide of foraminifera. 
These minute fossil skeleton remains are found in many 
geological periods, and vast d.eposits of rocks are made 
up entirely of these minute shells. 

Mr. Frank Healy exhibited a leaf of Pomaderris 
apetala, showing beautiful stellate hairs. Human 
blood disks, stained so as to show the red and white 
corpuscles, were shown by Frederick J. Wuling, Ph.G. 
Dr. S. E. Stiles exhibited the eggs of the stone mite. 

Mr. G. M. Hopkins showed crystals of salicine under 
polarized light.. Half of the field was backed by mica, 
so that the radial color bands in the crystals on oppo­
site sides of the median line of the mount revolved in 
opposite directions, showing the curious effect of thin 
films on polarized light. Dr. Alexander Hutchins 
showed a section of the human stomach. Dr. J. H. 
Hunt showed beautiful specimens of ruin agate by the 
aid of polarized li�ht. 

A specimen of mica from Sing Sing, N. Y., contain­
ing aciculate crystals of rutile deposited between the 
lines of growth of the crystals, was shown by Mr. Geo. 
F. Kunz. These crystals, when viewed by transmitted 
light, produce the appearance of stars. 

Mr. T. B. Briggs exhibited a. specimen of anthophyl-

lite of his own preparation. This beautiful specimen 
was chipped from a Brooklyn bowlder. 

Mr. Edgar J. Wright exhibited living hydra having 
six to ten tentacles. The contortions of this animal in 
search of its food are at least suggestive of the devil­
fish. 

Dr. A. J. Watts showed moss-like and fern-like gold 
crystals of his own preparation. These beautiful form� 
were crystallized under the influence of electricity. 

A section of rock from summit of Mount Sinai was 
shown by Mr. James Walker, and SpirogY1'a nitida, in 
conjugation, were exhibited by Mr. J. 'V, Martens, Jr. 

Mr. J. W. Freckelton exhibited (by reflected.light) a 
fragment of fire opal from Honduras. A longitudinal 
section of human skin, showing hair follicles, was 
shown !Jy Dr. Z. T. Emery. Dr. E. W. Owens ex­
hibited the head of a spider, showing eight eyes, also a 
mount of arranged diatoms containing 289 forms. 

The smallest exhibit of mechanical work was ex­
hibited by Dr. F. D. Bailey. It consisted of the Lord's 
prayer engraved on glass within the space of 1-1200 of 
a square inch, Mr. J. D. Mallonee exhibited the eyes 
of a butterfly. Prof. W. Le Conte Stevens, of the 
Packer Institute, Brooklyn, exhibited a fine specimen 
of native copper crystals. 

Mr. H. S. Woodman exhibited diatoms from the 
Pacific coast, which were cle�med and mounted to show 
by reflected light. The most noticeable forms are 
Arachnoidiscus Ehrenbergii and l'1"iceratium Arcti­
cum. 

Crystals of ammonium oxalate were shown by reflect­
ed light by Mr. H. B. Baldwin ; and Mr. C. W. Boyer 
exhibited a cross section of the stem of a dandelion. 
Fossil insects in amber were shown by Mr. W. G. Bow­
doin. Over 1,000 species have been identified in this 
gum, nearly all of which are now extinct. Mr. Stephen 
Helm had an interesting exhibit of pond life. H. Hen­
Boldt, Ph.D., showed a section of oolitic limestone con­
taining fluid cavities. 

The cirllulation of blood in a frog's foot was shown 
by Dr. C. N. Hoagland. The blood corpuscles moving 
in rapid streams through the minute channels was a 
very curious sight. 

Trichinre in a cat's tongue was shown by Dr. D. Rol­
lins Brown. Crystals of butter were exhibited by 
polarized light by Mr. John Loeber. Mr. William Fin­
ney showed a-cross section of whalebone, exhibiting a 
curious cellular structure. 

. �  .. . 
House-top SUlDmer Resorts. 

A plan to make our house-tops useful is sketched by 
Dr. Gouverneur M. Smith, in a paper on "Wasted Sun­
beams-Unused House-tops." The Oriental has no 
difficulty in the matter. He lives on the top of his 
house a considerable part of the year, and builds his 
roof with an especial eye to that sort of occupation. 
Why may not we? By pitching our tents upon them, 
or by taking them as they are, except that the roof 
coverings would have to be made more solid, we might 
make our roofs comfortable sojourning places and in­
expensive summer health resorts. 

.. Roofing, " says the author, .. can be contrived suited 
to this climate, and enduring as pavement. A pleas­
ure resort might ornament each residence, its limits 
bounded by the area of the dwelling; neighborly con­
sent could widen the range, turf and flowers brighten­
ing the plan. Iron-framed and glasE-inclosed rooms or 
cupolas could be added, which would prove useful dur­
ing all seasons, artificial heat tempering brumal in­
clemency. If such adaptation of house-tops would be 
an advantage to the affluent, who can escape city life 
during the summer, how much greater advantage 
would be secured to the tenement house districts! . . .  
For the higher graded tenement houses, such fresh air 
facilities would be hailed with delight by the inmates. 
The proximity of open breathing places to their rooms 
would endear their humble homes. tlummer moonlight 
evenings could have a new aspect ; and again, round a 
family lantern, groups might gather to read, sew, or 
engage in games, and thus a home-felt pleasure could 
quiet restless spirits, craving questionable or illicit 
amusements. More true enjoyment might be observed 
in such groups than on the piazzas of fashionable re­
sorts. Landlords could arrange for the periodical 
sweeping of roofs, as well as of the halls and stairways, 
and, among a very large class of the respectable poor, 
pride would stimulate to a tidy and decorative care of 
their home parks." 

By a little alteration in structure the upper stories of 
houses, now stuffy places enough, could be made light 
and airy, and attractive as resorts or play rooms in 
inclement weather.-The Popular Science Monthly. 

••••• 
A rscnlc in BOlle Meal. 

.. Feeding bone meal, " so-called" precipitated phos­
phatQ, " has been successfully added to the food of 
cattle in doses ranging from 2 to 15 grms. daily for 
young animals and 20 to 50 grms. for adult individuals. 
If the acid used in the manufacture is arseniferous, 
calcium arseniate or arsenite will accompany the phos­
phate. The proportion of arsenic in the samples ex­
amined ranged from 0'028 to 017 per cent (calculated 
as meta.llic arsenic).-H. Fresenius. 
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AN IMPROVED THILL COUPLING. 

An invention providing for the ready adjustment of 
the thill eye or head to the socket of the axle clip, and 
for the holding of the thill head in yielding contact 
with its supporting attach ment, is illustrated herewith, 
and has been patented by Mr. Frank Gandy, of Free­
port, Ohio. Figs. 1 and 2 are sectional views, and Fig. 

GANDY'S THILL COUPLING. 

3 represents the device in perspective. The clip is made 
with two forwardly extending arms, one arm having a 
laterally extending stud and an annular recess, while 
the other arm has an aperture through its upper edge 
and a side recess, there being a rubber block supported 
by a pin between the arms. The body of the clip is re­
cessed just to the rear of the rubber block, and in the 
recess is arranged a spiral spring bearing against the 
axle and normally forcing the rubber block forward, 
holding it against the thill head, and thus preventing 
all rattling. . The thill iron can only be removed from 
the clip by elevating the thills and bringing the irons 
in register with the opening in the top of one of the 
clip arms. 

AN ·  IMPROVED CUT-OFF VALVE GEAR. 

The cut-off valve represented herewith is specially 
adapted for marine engines, having a variable cut,off 
designed to work steam expansively at all points from 
the dead center to the full stroke, and being an im­
provement upon what is known as the " Stevens" cut­
off. It has been patented by Mr. And rew I,. Harri­
son, Chief Engineer U. S. Revenue C utter Colfax, 
Wilmington, N. C. The invention provides a me-

Ititufifit jmtri tatt. 
doubt we shall shortly hear of his doing so. He points 
out its advantages over the cautery, heated wire, or 
knife, in that it is less alarming and for the moment 
painless, as cold is an anresthetic. He enumerates the 
gases which might be used, and specifies chlorine as no 
doubt most effective. He, however, gives the palm to 
carbonic anhydride (CO.), as most manageable, cheap, 
almost inodorous, no� unwholesome, and not inflam­
mable, so that it can be used with artificial light. It 
is now a little over twenty years since Dr. Richardson 
introduced ether spray as a means of producing local 
anresthesia. It remains to be seen whether the present 
suggestion may not lead to an equally important 
weapon in the armory of the surgeon . 

. . .  , .  
Mr. Stanley o n  Arrow Poison. 

L1r. H. M. Stanley, the African explorer, in a letter 
which was read at a recent meeting of the Royal Geo­
graphical Society, gave an extremely interesting ref­
erence to the arrow poison employed by the natives 
of the Lower Congo district, and it afforded a curious 
insight into the strange perversions of knowledge by 
which the advances of civilization are retarded. Mr. 
Stanley says they were much exercised as to what 
might be the poison on the heads of the arrows by 
which Lieut.. Stairs and several others were wounded, 
and from the effects of which four persons died almost 
directly. The mystery was solved by finding at Arisibba 
several packets of dried red ants. The bodies of these 
insects were dried, ground into powder, cooked in palm 
oil, and smeared on the points of arrows. It is well 
known that formic acid exists in the free state in red 
ants. as well as in !Stinging nettles, and in several 
species of caterpillars. This acid is, in the pure state, 
so corrosive that it produces blisters on the skin, and 
hence there is l ittle ground for doubting that it was 
the "deadly irritant' by which so many men have 
been lost w ith such terrible suffering." The multitude 
of curious insects encountered, which rendered their 
lives " as m iserable as they could well be," bears out 
Mr. Stanley's idea that many similar poisons could be 
prepared from insects. 

• • • • • 
AN IMPROVED RADIAL TUBE BOILER. 

The boiler shown in the accompanying illustration is 
designed to make 'more steam and drier steam than 
has heretofore been possible in boilers of this clas8. 
while the tubes are not liable to become obstructed 

IMPROVED TRUSS FOR BUILDINGS OR BRIDGES. 

A truss combining simplicity with, grllat strength, 
and at the same time dispensing with 'metallic braces, 
forms the subject of a patent issued to Mr. John T. 
Wells, of Scottsville, N. Y. , and is illustrated herewith, 
the small figures showing a section and an end eleva­
tion. The invention consists of two parallel arches, 

WELLS' TRUSS FOR BUILDINGS OR BRIDGES. 

formed of bent boards and connected w ith each other 
by posts and braces. 'rhe side posts which rest upon 
the piers are stepped on their inner sides to fit the 
lower ends of the inner arch, the ends of the arch being 
secured in place by bolts, and the second arch is con­
nected with the inner one by posts placed radially be­
tween them, and fastened by spikes or other means. 
Suitable braces are placed between the posts and the 
arches, the last posts not extending to the inner arch, 
but resting on top of horizontal beams, each of wh ich 
is supported near its outer end by a brace. Each truss 
thus constructed is designed to form one section of a 
building or a bridge, which may thus be made very 
strong without using metallic rods or braces. 

IMPROVED KNIFE FOR PRINTERS' USE. 

A knife especially designed for the use of pressmen 
with mud and scale. It has been patented by Messrs. 

in cutting out " overlays" or " underlays " in making a 
John Clarke and Robert W. Savage, of Tyler, Texas. 

c§CI·1M./i/j 
HARRISON'S CUT-OFF VALVE GEAR. 

chanical device adapted for attachment to the end 
of the rock shaft, whereby the adj usting of the lead 
of the steam valves, and taking off the lead and 
putting it on, may be accom plished at will with the 
engine in motion, the engine not having to be stopped 
to roll the eccentric on the mai n  shaft, as according 
to the present practice. As the slots in the arms are 
not: cut on a radius from the center of the main shaft, 
when the pin is m()ved up or down in them the lead 
of the valves is changed, also their lift or throw, and the 
steam may be cut off shorter or longer to change the 
speed of the engine slow or fast, as desired, leaving the 
throttl e  valve wide open at all times, and at the 
same time permitting the steam to be worked expan­
sively at all times. 

Compressed Gas a8 a Cautery. 

Dr. Benjamin W. Richardson, ever foremost in prac­
tical scientific medicine, has made a suggestion in the 
last number of his quarterly period ical, the .Asclepiad, 
which is as interesting as it is novel. It is to use a jet 
of highly com pressed gas as a cautery. It is known 

The boiler is constructed with a horizontal steam re­
servoir at its top, supported by standards fi rmly se­
cured to the foundation, while suspended from this 
steam reservoir above the fire box is a vertical steam­
generating chamber, with radial tubes extending there­
from . A tire brick casing surrounds the fire box and 
the radial tube steam-generating cylinder, while a fire 
brick arch partly surrounds the horizontal steam cylin­
der, a m etal covering surrounding the fire brick, and 
extending above it to the smoke pipe or flue. Fig. 2 is 
a sectional view of the steam reservoir, showing tie 
rods which extend to the lower end of the vertical 
chamber. As deposits from water used in boilers are 
generally found at the points where there is least com­
motion, it is the design of this invention that such 
place shall be in the ends of the horizontal reservoir, 
from which the deposits may be readily removed by 
blow-off cocks on the man hole. The inventors claim 
that, in practical work, they have demonstrated that 
their boiler can thus be readily operated without de­
posits of scale, etc. , being made in the tubes. 

that accidents occur to workmen sometimes in factories I 
where compressed gases are prepared or employed from I such a jet impinging on any part of the body, and 
causing an injury of the same nature as a burn. Dr. 
Richardson turns this propert.y to account, and sug­
gests its empioyment for the removal of warts or small 
pendulous growths. It does not appear that he has 
carried out the idea in practice, but there is little - ' 

CLARKE &; SAVAGE'S. RADIAL TUBE B9I�R .• 

I I  

DUS' KNIFE FOR PRINTERS' USE. 

form ready is shown in the accompanying illustration. 
The handle is a piece of tubing with longitUdinal slots 
for sliding studs, by means of which the blades in either 
end are moved in or out. One of the blades is sharpened 
on its opposite edges in form much to resemble an ordi­
nary ink eraser, while the other blade holder has piv­
oted therein a blade sharpened on three sides and 
edges, whereby the blade may be turned and adj usted 
to cut at any desired point and from any of its edges. 
This blade is retained in position when adjusted by a 
spring pawl made to engage with a ratchet fast on th e 
blade or its pivot. The rotatable blade is designed to 
do the general work of the pressman in making forms 
ready, while the other blade may be used exclusively 
for cutting "harp angles or corners. Movable caps are 
provided for covering the ends of the knife, so that it 
may be carried in the pocket, these caps having spring 
catches for engagement with the slotted portions of 
the handle. 

For further information relative to this invention ad­
dress the patentee, Mr. Louis J. Dus, No. 819 Eighth 
Street, Milwaukee, Wis. 

A PHOTOGRAPHIC exhibition is now in progress at 
the Crystal Palace, London, in which , according to the 

I London papers, a preponderance of the actual or com­
parative novelties consists of American inventions on 
sale by English firms. 
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AN IMP;ROVED FOLDING BOOK CASE. 

A folding bo� case designed to have a certain 
amount of rigidity is i llustrated herewith, and has been 
patented by Mr. Phillip Kaffenberger, of Springfield, 
Mo. , the sm�ll figure being a front view showing the 
hinged parts in their folded position, without the re­
movable shelves. The case is made with a permanent. 

KAFFENBERGER'S FOLDING BOOK CASE. 

board or bottom shelf, t.o which short side pieces are 
permanently attached, and folding side parts hinged 
thereto, grooved to receive the shelves. The bottom 
board has strips supported thereon or pendent there­
from, wh ich may serve as ornaments or as receptacles 
for the remo,able parts during transportation or stor­
age. A tie rod is used to connect the ends of the side 
parts at the top, this rod also serving as a curtain rod. 

.. . . . .. 
MAKING CARBON RODS AND PLATES. 

BY GEO. M. HOPKINS. 

Carbon rods and plates of the finest quality can be 
made econolllically only by the use of expensive ma­
chinery and apparatus, such as pulverizing mills, hy­
draulic presses, and retorts or ovens ; but the amateur, 
w ithout a great deal of trouble, and with very little 
expense, can make carbon plates and rods which will 
answer a good purpose. The materials required are 
coke, wheat flour, molasses or sirup, and water. The 
tools consist of a few moulds, a trowel or its equivalent 
for forcing the carbon mixture into flat moulds, tubes 
to be used as moulds for carbon rods, and ramrods for 
condensing the material in the tubes and forc-
ing it out, and an iron mortar or some other 
device for reducing the coke to powder. 

Clean pieces of coke should be selected for 
this purpose, and such as contain no volatile 
matters are preferred. The coke is pulverized 
and passed through a fine sieve. It is then 
thoroughly mixed with from one-sixth to one­
eighth i ts bulk of wheat flour, both being in a 
dry state. The mixture is moistened with water 
(or water with a small percentage of molasses 
added) sufficiently to render it thoroughly damp 
throughout, but not wet. It should now be allowed to 
stand for two or three hours in a closed vessel to prevent 
the evaporation of the water. At the end of this time 
the mixture may be pressed into moulds of any desired 
form, then removed from the moulds and dried, slowly 
at first, afterward rapidly, in an ordinary oven at a high 
temperature. When the plates or rods thus formed 
are thoroughly dried, they are packed in an iron box, 
or, if they are small, in a crucible, and completely sur­
rounded by coke dust to exclude air and to prevent the 
combustion of the plates or rods during the carbonizing 
process. The box or crucible must be closed by a non­
combustible cover and placed in a furnace or range 
fire in such a way as to cause it to be heated gradually 
to a red heat. A fter the box becomes heated to the re­
quired degree, it is maintained at that temperature for 
an hour or so, after which it js removed from the fire 
and allowed to cool before being opened. The rods or 
plates are then boiled for a half·hour in thin sirup or 
in molosses diluted with a little water. 
They are again baked in an ordinary 
oven and afterward carbonized in the 
manner already described. This latter 
process of boiling in sirup and recar­
bonizing is repeated until the required 
density is secured. 

As some gases are given off during 
carbonization, it is necessary to leave 
the box or crucible unsealed to allow 
these gases to escape. 

Jtitutifi t �tutrtcau. 
dry. When dry, it is easily separated from the plate 
and may be handled without dangtlr of breaking. 

Cylindrical carbon rods may be formed' hl a wooden 
mould, as shown in the background of Fig. 1, and dried 
in a grooved iron plate adapted to receive them, or a 
brass tube may be used as a mould, as shown in Figs. 
2 and 3.  To facilitate the filling of the tube, a funnel 
may be formed on or attached to one end. The tube may 
be filled with carbon entirely from the top, or it may 
be partly filled by forcing its lower end several times 
down into the carbon mixture, finishing the filling at 
the top. The lower end of the tube is placed on an 
iron plate and the contents are rammed from time to 
time during the filling - operation. When the tube is 
filled, it is discharged in the manner illustrated by Fig.  
3,  i. e. , by pulling it over a fixed rod while its  discharge 
end delivers the carbon cylinders to the iron plate on 
which they are to be dried and baked preparatory to 
carbonization. The plate in this case should be oiled 
to prevent the adhesion of the rods. The rod by which 
the contents of the tube are ejected should ba on a 
level with the top of the iron plate. Fig. 4 shows in 
section an iron box containing plates and rods packed 
ready for carbonization . 

• .  0 . " 
Substances Liable to Spontaneous Combustion. 

Cotton-seed oil will take fire even when mixed with 
25 per cent of petroleum oil, but 10 per cent of min­
eral oil mixed with 10 per cent of animal or vegetable 
oil will go far to prevent com bustion. 

Olive oil is combustible, and, mixed with rags, hay, 
or sawdust, will produce spontaneous combustion. 

Coal dust, flour d ust, starch, flour (especially rye 
flour) are all explosive when mixed with certain pro­
portions of air. 

New starch is, highly explosive in its comminuted 
state, also sawdust in a very fine state, when confined 
in a close chute and water di rected on it. Sawdust 
should never be used in oil shops or warehouses to col­
lect drippings or leakages from casks. 

Dry vegetable or animal oil inevitably takes fire when 
saturating cotton waste to 1800 F. Spontaneous com­
bustion occ-urs most quickly when the cotton is soaked 
with its own weight of oil. The addition of 40 per 
cent of mineral oil (density 0 '890) of great viscosity, 
and emitting no inflammable vapors, even in contact 
with an ignited body, at any point below 3380 F., is 
sufficient to prevent spontaneous combustion, and the 
addition of 20 per cent of the same mineral oil doubles 
time necessary to produce spontaneous combustion. 

I 

Fig. S.-DISCHARGING THE MOULD. 

Patent driers from leakage into sawdust, etc. , oily 
waste of any kind, or wa.ste cloths of silk or cotton, 
saturated with oil, varnish, turpentine. Greasy rags 
from butter, and greasy ham bags. Bituminous coal 

Fi$. 4.-CARBONIZING BOX. 

in large heaps, re­
fuse h e  a p s 0 f pit 
c o  a 1 .  hastened by 
wet, and especially 
when p y r i t e s  are 
present in the coal ; 
the larger the heaps, 
the more liable. 

Lampblack, when 
s I i  g h t 1 Y oily and 
damp, with linseed 
oil especially. Tim­

ber dried by steam pipes, or hot water or hot air heat­
ing apparatus, owing to fine iron dust being thrown 
off ; in close wood casings or boxings round the pipes, 

from the mere expansion and contraction of the pi pes. 
-American Miller. 

BAND CUTTER PLATFORM FOR THRASHING MACHINES. 

The illustration herewith represents a simple con­
struction of platfOJ:m which may be conveniently and 

LEEPER'S BAND CUTTER PLATFORM FOR THRASRING 

MACHINES. 

expeditiously attached to the wheel of a thrashing ma­
chine, or the wagon carrying it, whereby the person 
cutting the bands of the grain may be provided with 
a firm and comfortable support. It is a patented in­
vention of Mr. Alfred B. Leeper, of O waneco, III. 
Upon the under !<ide of the platform are two trans- . 
verse brace bars, one of which has on its under face a 
semicircular recess adapted to conform to the contour 
of the wheel tire. and a clam p adapted to engage the 
wheel felly. To the other beam is hinged a brace bar, 
as shown in the sectional view, adapted to support the 
platform, its free end resting upon the hub of the wheel 
and bearing against one of the spokes, the bar having 
a recess to receive the spoke. This bar, when the plat­
form is not in use, is folded up against its under side. 

. . . .  ., 
Beginning oC Electrical Practice. 

Mr. Deland has an article in the _Electric World i n­
structive to a large class of young persons who 
are seeking information as to the best means of 
learning the electrical trade. 

He thinks that a young man who has evinced 
a taste for electricity can find no better oppor­
tunity of learning its practical applications 
than in the eniploy of a good electrical supply 
house, which carries in stock a large number 
of testing instrumen ts and all the various appa­
ratus which are in daily use in the different 
branches of electrical application. A training 
founded on a few years' experience in such a 

place must indeed be of considerable value to any one, 
no matter in what direction his later and cultivated 
energies may direct him, and wa believe that not a 
few of our prominent electricians have at one time or 
another served an apprenticeship of this sort, which 
has been turned to good advantage later on. 

. , . � . 
A Cheap Telephone. 

A correspondent in the American .Artisan, who 
claims to have had considerable experience in that line, 
says a good working telephone may be made as follows : 
Make two tin drums six inches in diameter and four 
inches deep. They should have a heavy w ire formed 
in same as half gal. cup. The wire should not be less 
that No. 9. Take rawhide that has been divested of 
hair and stretch it over the drum while wet, and bind 
it on with a small wire ; let it remain till perfectly dry. 
A very thin hide, such as squirrel, cat, coon, is the 
best. Thick hide will not work well. Now, to 

erect your drum, wire, etc. , having 

Fig. 1 shows an inexpensive form of 
mould for flat carbon plates. It con­
sists of two right-angled pieces of wood 
of the thickness of the carbon plate to 
be made, and a thick plate of sheet 
iron. The iron should be oiled or 
smeared with grease before the mould 
is filled. The carbon and flour mix­
ture is pressed into the mould smooth­
ly, the wooden pieces are removed, and 
the carbon is left on the iron plate to 

Fla. I.-MOULDING CARBON PLATES. Fig. 2.-MOULDIKG CARBON 

RODS. 

set your posts and put up your insu­
lators, which may be made of wire 
and suspended from arms which have 
been nailed to the posts, bore a hole 
in the wall where the drum is to be 
placed, run the wire through your 
drum and through the rawhide in the 
center, having a button ready. Pass 
the wire through the eye of the but­
ton and back through the drum and 
twist tightly, letting the button go, 
resting it on the hide. Put up the 
wire at the different insulators (string 
loop suspenders) till it reaches the 
other end of the line ; then proceed to 
do as at first. If the wire has been 
properly stretched and all the work 
has been done as it  should have been 
done, you will have a good and cheap 
telephone. No. 18 copper wire for 
main line should be used. 
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The New- N avy. 

An interesting account of the new American navy is 
embodied in the annual report of the American Iron 
and Steel Association. All the vessels for the new navy, 
except five partly completed iron monitors, are or 
will be built of steel. After long delay the completion 
of these monitors has recently been authorized. Their 
keels were laid in 1874 and 1875. They are armored 
and double-turreted. ' Each monitor is to have four 10-
inch breech-loading rifled guns in its main battery and 
several rapid-fire and Gatling guns in its secondary 
battery. The guns of the main batteries are all breech­
loading rifles. Besides the mAin batteries, each vessel 
will be equipped with a secondary battery, which in 
nearly every ship will consist of several small rapid-fire 
guns, from 6-pounders down, revolving cannon, and 
from two to four Gatling guns. The vessel!! recently 
built or now building are : 

Displace­
ment. 

Vessel. 
Texas . . . . .  

Type. Tons. 
. . .  Belted. . . . . .  e,aoo 

Maine . . . . . . . . . . . . . . . . . . . . . •  Belted . . . . . .  6,648 

Chicago . . . . . . . . . . . . . . . . . . . .  Cruiser . . . . . . 4,500 

Bost.on . . . . . . . . . . . . • . . . .  . . •  Cruiser . . . . . . 3,189 

Atlanta . . . . . . . . . . . • . . . . . . . .  Cruiser . . . . . 3,189 

Dolphin . . . . . . . . . . . . . . . . . . . .  Dispatch . . . . ],485 
Newark . . . . . . . . . . . . . . . . . • .  Cruiser . . . .  , .  4,083 
Charleston . . . . . . . . . .  : . . . . . . . Cruiser . . . . . . 3,730 

Baltimore . . . .  . . . . . . . . . . . . .  Cruiser . . • . 4,413 

Philadelphia. . .  . . . . . . . . . . .  Cruiser . . . . . . 4,324 
San Francisco . . . . . . . . . . . . . . Cruiser . . . . . . 4,083 
yorktown . . . . . . . . . . . . . . . . . .  Gunboat . . . 1,,00 
Petrel . . . .  . . . .  . . .  . . . .  . . . . . Gunboat. . . .  890 
Concord . . . .  . . . . . . . . . . . . . . Gunboat . . . . 1,700 

Main 
Battery. 

2 12-inch • 
6 6-inch. 
4 JO-inch. 
6 6-inch. 
4 8·inch. 
8 6-inch. 
2 5-inch. 
2 8-lnch. 
6 6-inch. 
2 8-inch. 
6 6-inch. 
1 6-inch_ 

12 6-inch. 
2 8-inch. 
6 6-inch. 
4 8-i uch. 
6 6-inch. 

]2 6-lDCh. 
12 6-inch. 

6 6-inch. 
4 6-iuch. 
6 6-inch. 

Jeitutifie  �mtrieJu. 
THE TOTAL ECLlPSE OF THE StJ1i AT LICK 

OBSERVATORY. 
ProfessorfIolden, Director of the Lick Observatory, 

is preparing an elaborate report upon the result of the 
observations made during the total eclipse of the sun 
in the latter part of last January. This will be looked 
for with special interest. We have been fortunate 
enough to procure one of the photographic negatives 
made at that time, which we reproduce by photo-en­
graving process. It is printed as a positive in order 
that the form and extent of the sun's corona may be 
represented in black, thus defining more clearly the 
delicate penciling of the rays of the corona. In a 
letter published in the San E'rancisco Call, Professor 
Holden says : 

" The first result of the photographs has been to 
show that the characteristic forms of the solar corona 

vary every . eleven years, as 
the sun spots and the exhibi­
tions of the aurora borealis 
vary in frequency. Besides 
this capital conclusion, the 
photographs enable us to con-

, clude that the so-called polar 
rays of the corona can be 
traced all'round the sun's cir­
cumference, even at the equa­
tor, and thus that we must 

ECLIPSE OF THE SUN consider these polar rays (so 
IN CALIFORNIA. called) as a special typical 

form, quite different from the 
other class of rays which they resemble in appearance, 
but which are only to be found associated with the 
equatorial wings and extensions of the outer corona. 

" So far as I know, no photograph of the corona has 
traced these wings further from the center than fifty 
minutes of arc. Out to that distance they seem to be 
convergent and to indicate that they quickly come to 

Bennington . . . . . . . . . . . . . . .  Gunboat . . . .  1,700 
Vesuvius . . . . . . . . • . . . . . . .  Crniser . . . . . .  725 3 15-inch dyna- an end. Mr. Barnard's photographs, however, show 

mite guns. faint extensions as far out as seventy-five minutes of 

6 6-inch. 

First class torpedo boat_ . . .  Torpedo . . . .  99 8 automobile arc, and it is evident that the outer corona, instead of 
torpedoes. quickly terminating, must extend far into space. The 

The Texas has au armor 12 inches thick and the Maine pictures show this divergent outer extension in a form 
one 11 inches thick. The other ships are unarmored. l ike that of a fan, or like the open mouth of a trumpet. 
The building of a coast defense vessel of 4,000 tons dis- This, of course, indicates that the outer corona is in 
plaeement, four additional steel cruisers, and three the shape of a huge disk, surrounding the whole sun, 
gunboats has been authorized by Congress. When with its outer rim much deeper than its inner one. In 
all the vessels enumerated above shall have been com- fact, if the sun were surrounded by a ring of meteorites, 
pleted, the United States will have a navy of thirty-six the appearances would be much the same as in the 
iron and steel vessels, all, excepting the five monitors, photographs. " In two photographs the outer corona is 
built on the most approved modern plans. This fleet· distinctly defined as far out as ihff 95' circle, and may 
w ill consist of eighteen cruisers (including two dyna- be indistinctly traced as far as 135 to 165 minutes re­
mite cruisers and a cruising monitor), one dispatch spectively. 
vessel, six gunboats, one torpedo boat, seven coast or ------.......... 'H .......... _-___ _ 

harbor defense vessels (including the five monitors), War ShlplI Lau nched In 1 8 88.  
two line-of-battle ships, and one training sh{p. Eleven According to a careful estimate, the number of war 

ships of the fleet, including the monitors and two of vessels launched last year by the naval powers of the 

the cruisers, will be armorclad. world was 60, while more than 100 were building when 

.. , • • .. it closed. England led, with 15 vessels launched and 

AN IMPROVED FISH TRAP. 28 building ; France launched 9, and laid down 15; 
The accompanying il l uRtration represents a fish trap Russia launched 2, and began 10; Germany put 6 ves­

reeently patented by Mr. E lijah W. Jenkins, of Milford, sels into the water, and ordered or laid down 4 ; Italy 

Mo. The frame has slatted side walls and a central launched 10, and laid down 18; Austria launched no 
cross piece, while in the corner post are held vertically vessel, but laid down or ordered 3 ; Sweden laid down 
movable slatted end walls, connected to the arms of a 1 ;  Denu:ark launched 1 ,  and laid down another ; 

rod, the center of which is bent to form a lever, by China added 4 vessels to her navy, and ordered or laid 
pressing down u pon which the end walls may be ele- down 4 more ; Japan ordered 3, and launched 3 ; the 
vated to permit the entrance of the fish. Wires are United States launched 6, and laid down 6 ;  Chili 
hinged to the inside of the frame in such way that the ordered a new cruiser in England, and the Argentine 

Republic contracted for a 4,300 ton ironclad ; Brazil 
laid down a cruiser, and even Uruguay has contributed 
to the navies of the world, launching a small iron gun­
boat. The minor powers, like Greece and Portugal, 
have either contracted for or launched small vessels. 
Turkey has begun the work of building up her navy, 
laying do)Vn one ironclad and several smaller vessels . 

• . e . •  
I ncreaslnK Longevity. 

Dr. Todd, president of the Georgia State Medical 
Society, read at the annual meeting of that body, held 
at Atlanta recently, a paper on " Longevity, " which 
possesses great intrinsic interest and at the same time 
is gratifying as showing how mlich medical and sani­
tary science and a more rational mon e of life have done 
to prolong the human span, and how much better in 
every way are the conditions of to-day than of those 
. ,  good old times " for the return of which sentimental­
ists vainly sigh. The doctor is modest in his claims, 
making no effort to monopolize in the name of the 
medical profession credit for a betterment in which so 

JENKINS' FISH TRAP. many agencies play parts ; but he does claim, and with 

[MAY 18, I 8&). 
regular physicians, and one surgeon to 100,000 popula. 
tion. The United States, having a doctor of medicine 
for every 600 population, shows the lowest death rate 
in the world, England following. The average life 
expectancy in the United States is now 55 years ; in 
England among the urban population it is 50, and 
among the ruralists 54 years plus. Russians have a 
life expectancy of but 28 years, approximately, and 
Chilians of the same, while in Ellobed, in the Soudan, 
23 years is a generation. The average life in the Rome 
of the Cresars was 18 years ; now it is 40 years. Within 
fifty years the average in France has increased from 
28 to 4")� years, and in the days of Queen Elizabeth 
the English average was but 20 years. Dr. Todd 
alScribes the great and progressive change for the 
better to advanced medical knowledge, better drain­
age and diet, greater cleanliness, and to vaccination 
and the use of anresthetics, quinine, and the like. He 
thinks that quinine alone has added two years to the 
average life of civilized man. To these agencies should 
be added the decrease of war, the more lenient laws, 
and the greater temperance of our day.-Detroit F" ee 
Press. 

A Partnership Birds' Nest. 

Mr. W. E. Beale writes from Folkington Manor to 
the Times : " On this estate is to be seen a nest which 
has evidently been built partly by a thrush and partly 
by a hedge sparrow_ The nest itself is of the ordinary 
size of the thrush's nest. But instead of being lined 
with mud, it is lined with horsehair, wool, and moss. 
The birds seem to have been good friends d uring 
the laying of their eggs. Recently there were three 
sparrow's eggs in the nest and five thrush's. But on 
visiting the nest later, it  was found that the sparrow's 
eggs had been destroyed. The birds appear to have 
quarreled when it came to the question of which should 
sit on them, and the thrush asserted its rights, not, 
however, without a struggle on the part of the sparrow, 
one of the thrush's eggs being broken, one missing, and 
three being perfect." 

• • • • •  
Woman's Place In Nature. 

Mr. Grant Allen propounds in The Forum a new 
view of " Woman's Place in Nature." " The males," 
he says " are the race ; the females are merely the sex 
told off to recruit and produce it. All that is distinct­
ively human is man-the field, the ship, the mine, the 
workshop ; all that is truly woman is merelyreproduct­
ive-t.he home, the nursery, the schoolroom." " This 
very necessity for telling off at least a considerable 
number of the women fbr the arduous duties of hurilan 
maternity prevents the possibility of woman, as such, 
ever being really in any deep sense the race. It is 
human to till, to build, to navigate, to manufacture ; 
and these are the functions that fall upon man." ,. The 
males have built up human civilization and have made 
the great functionally acquired gains in human facul­
ty, while the females have acted as mere passive trans-. 
mitters of these male acquisitions. " 

• • • • • 
AN IMPROVED AUTOMATIC INJECTOR. 

An injector which is exceedingly simple in operation, 
and designed for use on any kind of boiler, is shown in 
the accompanying illustration. In operation it  should 
always be placed in horizontal position, as shown, and 
the steam and suction pipes supplied with globe valves. 
Its construction and operation will be readily under­
stood from the sectional view. When an examination 
of the parts is necessary, it can be readily taken apart 

reason; that the intelligent physician has had much to DESMOND'S AUTOMATIC INJECTOR. 
fish may swim into the trap under the wires, when the do with the result, and that the death rate of the vari-
wires will drop down and prevent the escape of the fish. ous peoples of the globe bears a ratio very nearly inverse with an ordinary monkey wrench and screw driver. 
Wire netting and converging wires are also provided to the number of qualified physicians among them. This injector, it is said, can be started with 20 pounds 
on the i nside of the frame to prevent the fish from The highest death rate in Europe is that of Russia, of steam, and works up to 145 pounds without adj ust­
swimming through the trap. To the central cross piece ranging from 20 per thousand in Courland and 22 per ment, it bei ng adapted to work u p to 200 pounds. It 
of a false bottom of the trap is pi voted a vertical rack thousand in the Baltic province, there being many is claimed that a hot suction pipe will not prevent the 
bar, passing up through the upper cr08s piece, on which physicians in both dist.ricts, to 49 in places where there injector from starting readily, and that severe jarring 
is a gear wheel secured upon a crank shaft, by turning are but few. But one-half of the children born in will not affect its working, its automatic qualities re­
which the false bottom and also the two end frames may some parts of Russia reach the seventh year, and of starting it if the feed is temporarily stopped. This in­
be drawn up, the slatted end walls being at such time 1,000 male children only frOID 480 to 490 reach the age jector was invented and perfected by John Desmond, 
IQwered to prevent the eicape of the fish. For further of 21 years, and of these only 375 are able-bodied. and is manufactured for Messrs. Jenkins Brothers, 71 
information address Mr. G. B. Peter, agent, Milford, Mo. Russia, with �Il itl! ��Uli.ulf pop\tlaii9u, hali 9ulf lS,414. J 9hn StrQQt, NQW York City. 
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CODlpreeeor Lubrlcatlon. stands for the dollar,but that the universe is governed supply, and the water is as clear and pure as any ob 

Our attention is called to the importance of care in by unvarying laws, that promptness, exactness, thor- tainable.-Saoramento ( Cal.) Reoord- Union. 
the selection of lubricators for air compressing plant, oughness, and honesty are wrought into lts very fiber. .. , . . .. 
by a paper recently read before the North of England On these business principles all life is conducted-if not .I.Dlerlean Wood Engraving. 

Institute of MIning and Mechanical Engineers by Mr. by men, at least by that Power which is behind man. BY R. B. K. SUVERKROP. 

Morison. In recent years in England there have been It ought to be the ambition of every young man to treat English and Scotch manufacturers of machinery are 
two explosions of receivers of compressed air, which his business from the point of view of the statesman, beginning to find out that (notwithstanding their pro­
undoubtedly occurred from the ignition of vapor from and not from that of the politician.-The Christian verbial prejudice to many thi ngs American) their cata-
the oil used in lubrication, and a third case where the Un·lon. logues can best be illustrated on this sid-e of the At-
excessive heat in the pipe indicated that ignition had • • • • .. lantic, and many firms are DOW not only getting the  
commenced, and an explosion was no doubt only 'luartz a e  an Ineolator. engraving done in this country. but also the printing. 
avoided by this discovery before the vapor generated Mr. C. V. Boys lately read a note before the London Printers and engravers across the water are slow to 
from oil collected in the receiver came in contact with Physical Society. He sta.ted that when making quartz adopt new methods, thinking that .. good enough "  
the actual ignition. There were also, at least, one if  fibers by the process described by him some time ago will do. . .  What was good enough for our fathers and 
not two cases of fire at the works on the Croton Aque- of shooting an arrow carrying with it a kind of tail of grandfathers is quite good enough for us, " they say. 
duct traceable to the same cause. softened quartz, he had observed that, when the fibers But it is not the man who does the work alone that 

The first of these accidents referred to is described as were very fine, if they broke off between the bow and must be pleased-it is the person for whom the work is 
follows : The air compressor supplying the receiver in the target the extremities assumed the form of a screw done. They are too shortsighted to see this, and 
question was working at a pressure of 57 pounds per about half an inch hi diameter and some eight or ten rather than move out of the rut they have been taught 
square inch, and the receiver consisted of a cylindrical inches long. If any body were brought near this screw, in, and try and improve their work by the adoption of 
shell with hemispherical ends. the shell being 29 feet the end of it would shoot out toward the surface of the machines and other modern appliances, they allo w the 
long and 6 feet in diameter. The receiver was close to body, retracting again when the body was removed. work to slip from their hands to take a journey of 3,000 
the air compressor. On the night of the accident the It hardly appeared possible that this could be due to miles and back. 
attendant had oiled the air cylinders shortly before any other cause than to the fiber becoming in some An English wood engraver as a rule is a mere 
the explosion occurred. The explosion was accompa- manner electrified during its formation. If, however, machillAl. copying or -'/utting literally what is drawn 
nied by a loud report. and a large volume of flame was this were the case, it would show that quartz must be for him on the block by a draughtsman, the American 
observed to shoot upward and shortly subside, but an exceptionally good insulator under ordinary atmo- method of engraving from a photo. direct on the wood 
left. some oily matter inside the receiver burning. The spheric condition!!. for otherwise the extremely minute being almost unknown to them. No photograph of a 
flashing point of the oil used here was discovered by charge which could be carried on so fine a fiber would piece of machinery, however well lighted, would look 
the committee appointed to examine into the circum- be dissipated almost as soon as it was generated. It well as an engraving if copied literally. Lights must 
stances to be 3650 F. was, of course, quite impossible to obtain any direct be taken out, solid blacks put in, and the whole m ust 

The conditions of the other explosion were similar to proof of the existence of so small a charge beyond that be actually redrawn, as far as the shading is concerned , 
the first, and in the third case ;eferred \0, the flashing given by the behavior of the screw when any substance with the graver. Therein lies the ski l l  of the Ameri­
point of the larger part of the oil was found to be 2950 was brought near to it. He therefore determined to can engraver. Although the photo. is flat and devoid 
F., and it was found to be a mixture of thickened cot- test the insulating power of quartz under ordinary at- of correct light and shade, the final print from the fin­
tonseed oil, heavy mineral and light mineral oils. The mospheric conditions. and . he found that quartz is ished cut will be bright, clear cut, and sharp, with a 
heavy mineral oil by itself had a flashing point of over under any circumstances a better insulator than glass, sparkle and snap to it that is not ex�elled even by 
4800 F. , and was therefore safe if used alone. In this case and that under the ordinary atmospheric conditions work cut from the most finished drawing on wood. 
the receiver was distant from the compressor, and the I there was no comparison between them. This was very One has only to compare the cuts in foreign machine  
excessive heat arising from the ignition of  the oi l  col- well shown in an experiment which Mr. Boys exhibited catalogues with those of  our  own to see how far they 
lected in the pipe was fortunately discovered where to the society. A pair of gold leaves had been sus- are behind us in the matter of engraving machinery. 
the volume of air was too great to allow of an explo- pended by means of a hook formed out of a thick Examine the shading of the one, and the lines will be 
sion and before it had traveled to the receiver. The quartz fiber, inside a case with glass ends, and had found uneven and broken, devoid of contrast and that 
pipe was 6 inches inside diameter, of cast iron, with been electrified about fi ve hours before the time of fineness and even quality so pecul iar to work of the 
flanged joints, the joint being made with India-rubber meeting. In order to make the conditions as unfavor- other, which is invariably ruled by machine. 'l'he rul­
insertion screwed up between the flanges. The receiver able as possible, the air within the case was kept moist ing machine is a most delicate piece of mechanism, ca­
was 50 feet from the compressor, and the air compressed by placing a glass dish full of water inside it, and the pable of making lines so fine that they cannot be 
to 50 pounds per square inch. The temperature of the quartz hook was made very short. When the experi- counted without the aid of a strong magnifying glass, 
air leaving the compressor, when used up to 50 pounds ment was exhibited, the deflection of the gold leaves making straight, circular, wave, and perspective lines 
per square inch, was found to be from 8200 to 8700 F. had only diminished by about one-fourth of its origi- with absolute precision, that could not possibly be cut 
T wo of the pipe joints between the compressor and nal amount. If glass had been used as a support for by hand. Improvements in the art of photography of 
receiver began to blow, and sparks were blown out, the leaves, the electrification would havA been entirely late years have done much to assist the engraver in his 
and the pipe in the vicinity of the joints was found to dissipated in considerably less than a minute. work. Fifteen years ago engravers had to cut through 
be nearly red hot, and on subsequent examination a • I • I • a thick film of albumen on the surface of the wood, 
charred deposit was found inside the pipe, being the Straighteni n g  Walle oC Bul l dlnge. put there to prevent the nitrate of silver from sinking 
residue of the lubricating oil. The point Of ignition D. LARDNBR. into the block. l'his film or coating would chip and 
of these oils, or, rather, the vapor from them, was The weight of the roof of the large gallery of the peel off, making the lines ragged and uneven, causing 
apparently not ascertained, and in this rel!pect the Conservatoire des Arts et Metiers pressed the sides out- no end of trouble to the electrotyper and printer. 
report of the committee appointed seems strangely ward so as to endanger the building ; and it was re- It was due to the genius of Mr. J. M. Blake, of New 
deficient. quisite to find means by which the wall should be Haven, to overcome this difficulty by an invention of 

There are, however, some very distinct conclusions propped so as to sustain the roof. M. Molard contriv- his own. Mr. Blake made a positive on glass by the 
to be drawn, and which may be laid down as rules ed the following ingenious plan for the purpose. A old collodion process. This film he floated off the glass 
which are no doubt attended to by careful users of series of strong iron bars were carried across the build- silver side down, on the block, afterward dissolving 
com pressing plant, but which should be adhered to ing from wall to wall, passing through holes in the off the collodion with alcohol and ether, leaving a fine, 
by- all. The air receiver should be blown off daily to walls, and were secured by nuts on the outside. In this clear print on the wood that offered no resistance to 
prevent accumulation of oil in such quantity as to state they would have been sufficient to have prevent- the point of the graver. Since this valuable discovery 
generate a dangerous volume of vapor, and more im- ed the further separation of the walls by the weight engravers have been little troubled with bad photos. 
portant still, only pure lard oil, or such special lubri- of the roof, but it was desirable to restore the walls on wood. 
cator as is supplied by responsible firms for the ex press to their original state by :lrawing them together. Every eng·raver should have a camera and know how 
purpose, should be used, and i f  there is the slightest This was effected in the following manner :  Alternate to use it,  as few professional photographers can make 
doubt as to the quality of the article supplied, its bars were heated by lam ps fixed beneath them. They negatives suited to the requirements of the engraver. 
flashing and ignition points should be ascertained.- expanded ; and consequently the nuts, which were and it is also a great aid to be able to draw. One who 
Eng. and Min. Jou1·nal. 

. 
previously in contact with the walls, were no longer can draw well rarely makes a mistake in his cutting 

• ' . .  • so. These nuts were then screwed up so as to be again and can easily cut from a photo. , while on the other 
Bral ne In B Relne.e. in close contact with the walls. The lam ps were with- hand if unable to draw he must rely on a draughts-

One great secret of success in business-the secret, in drawn, and the bars allowed to cool. In cooling they man to retouch his photo. on the block or engrave 
fact, of success on a large scale-is to conceive of it as gradually contracted, and resumed their former dimen- from drawings altogether. It is impossible to draw a 
a. matter of principles, not merely as a series of trans- sions ; consequently the nuts, pressing against the line with a pen as clean and sharp as it can be cut. 
a.ctions. There are grea.t merchants as there are great walls, drew them together throllgh a space equal to that This fact has in a great measure prevented wood en­
statesmen, and there are small merchants as there are through which they had been scre wed up. Meanwhile graving, especially of machinery. from being super­
small pol iticians. and the difference between the great the intermediate ba.rs were heated and expanded, and seded by the various photo-mechanical and chemical 
and the small men is very much the same in both pro- the nuts screwed up as before. The lamps being again methodt! of reproducing. for it is a mhmomer to call 
fessions. The small politician works by the day, and withdrawn, they contracted in cooling, and the walls them engraving. Every line must  be drawn and be 
sees only the one small opportunity before him, the were further drawn together. This process was con- absolutely black, and all the spaces between the lines 
small m erchant does the same thing-he is looking for tinually repeated, until at length the walls were re- must be pure white in order that a perfect negative 
the Dext dollar. The statesman, on the other hand • .  stored to their perpendicular position. The gallery may be obtained. This drawing alone often takes 
is master of the situation because he understands the may still  be seen with the bars extending across it, and more time than to engrave the same on wood , ann when 
general principles which control events; this knowledge binding together its walls.-The Architect, London. finished must go through many intricate processes 
enables him to deal with large qqestions and to shape • ' . .  • before the final plate is ready for the printer. 
the future. The great merchaIrt. does the same thing, & Great We]) In CallCornla. Photo-reproduction of course has its uses, but will 
his business is not a mere money-getting affair, not a M. R. Rose, of the Capital Iron Works, of this city, never supersede wood engraving for machinery. This 
mere matter of barter, but a science and an art, he has bored a well on R. D. St.ephen's place, near May- no ·one knows better than the printer. I m itation is 
studies the general laws of trade. watches the general hew Station, which is the largest in this section of the the sincerest form of flattery. The Germans have to a 
conditions of t.he country. investigates present needs, State. It is 82 inches in diameter and 120 feet in depth. great extent abandoned the old laborious method of 
foresees future wants, and adapts his business to the It is not only the largest bored well in the State, but it cross hatching and putting in useless, meaningless 
broad conditions of his time and place. He puts as furnishes more water than any other. In fact, it is an lines. Many of their illustrated periodicals have taken 
much brains into his work as does the statesman. and inexhaustible reservoir that cannot be lowered. A up the American style in landscape, figure, and por­
he ends by being, not a money getter, but a large sixty horse power engine works a large centrifugal I trait work, but they and their brethren on the little 
minded and capable man. An eminently successful pump, that throws over 112,000,000 gallons per day- isle to the north have still much to learn from us in the 
business man, of the statesmanlike qualit.y, said the more than ollr city water works pumps in a whole week, way of mechanical work, and it wil l take much study 
other day that the more h e  understood of life, the more and what would measure in a ditch or canal over 1.000 and many a long day of constant application ere they 
clearly he saw that it was all done on business princi- miner's inches. So strong is the 8llpply that this im- can begin to equal us in this line.-Praotioal Me­
pIes, 13;V whioh he weant, ne1; enl;y thai the universe mense velum. tIeel;! m�li in tRe le«.1it lewe .. the 1119\lre8 ef IIhanill, 
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THE OTIS ELEVATORS AT THE PARIS EXPOSITION, 

The fact that hydraulic passenger elevator!! of this 
well-known American type are to be used in the 1 , 000 
foot high Eiffel tower at Paris is a matter of satisfac· 
tion to all who watch with interest the progress con­
stantly being made by our mechanics and inventors. 
There are two of these elevators to be used, in two of 
the four legs of the tower, rising to the heigh t of 

Jcitutifi c �mtricJu. 
420 feet and we :oecently noted the fact of the ship­
Illent of SOO.OOO pounds of machinery to run them ,  which 
was all mai'le at the company's factory, at Yonkers, 
N. Y. A general view of their operation is shown in 

the accom panying i l lustration, from the London New8. 

There are th ree systems of elevators to be used in the 
Eiffel t.ower. From the ground to what Illay be called 
the first story, where great restaurants will be estab· 

[MAY 1 8, 1 889. 
Jished, t he�'e will be four elevatorlS, two of the Otis pat· 
tern and two of the system of Roux, Combaluzier, and 
Lepape, in w hich the car is elevated by m eans of a 
jointed piston, which has been cO!ll pared to a vertebral 
column. From this s tory to the next one, about 400 
feet from the ground, the Otis elevators only are em· 
ployed, in two of the legs of the tower. The cars of 
the French system in the t.wo bottom lifts are adapted 
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to carry one hundred passengers each, while the cars of 
the Otis elevators carry only fifty each, but their speed 
is double that of the others. The top lift. a vertical 
distance of 493 feet, is made by elevators on the Edoux 
system, in which the carriage is worked by an enorm­
ous piston. Those who go above this distance to the 
lantern will have to climb a spiral staircase. 

The total height of the tower is 984.24 feet, or 300 
meters, but the inclined or curved part of the legs con­
siderably increases the length 
of travel of the elevators i n  
these portions, a v e r t i c a I 
height therein of 372 feet mak­
ing an actual length of the 
curved part of 493 feet. The 
angle of inclination in this 
portion varies from 54 degrees 
at the start to about 80 de­
grees at the finish, but the 
carriages are so hung as to 
always accommodate them­
selves to the varying angle, so 
that their floors will be kept 
even. The steps lead ing to 
the different landing places 
are made to fold up when the 
car is  traveling. 

'cieutific J,mericJu. 
THE UNIVERSAL EXPOSITION OF 1889. 

Withont having seen it for one's self, it would be im­
possible to imagine the amount of work that has been 
done in two years at the Esplanade des Invalides and 
Champ de Mars, which are connected by a covered gal­
lery on the bank of the Seine. The Universal Expo­
sition of 1889 will be the greatest and the most imposing 
manifestation of human industry that has ever been 
carried out up to the present. 'rhe entire world will 

3 11  
offices and telegraphs ; further o n  there a.re other 
structures designed for the exhibition of the Dutch 
Indies and of the islands of Java and Sumatra ; then 
come tbe pavilions belonging to the seotions of the 
French colonies-Cambodia, Annam, Cochin China 
and Tonkin, etc. 

On the Invalides side, we m ay mention the large 
building of the pano-rama of Paris and, at the other 
extremity, the gastronomic pavilion. And now let us 

leave this spot, already so well 
filled, in order to cast a glance 
over the Cbamp de Mars. 

Among the structures of the 
Champ de Mars, two will be 
especially beautiful. We mean 
the machinery palace and the 
300 meter tower, the effect of 
the latter of which is abso­
lutely grand and majestic. 
The machinery palace is en­
tirely finished, as far as the 
architectural part properly so 
called is concerned. The sup­
ports for the shafting are 
placed upon their beton foun­
dations, and some days ago a 
beginning was made toward 
moving in the host of ma­
chines which are to animate 
this immense structure, the 
largest that has been built up 
to the present, and which does 
honor to its engineers, its ar­
chitects, and its decorators. 

The great hydraulic cylin­
der of  the Otis elevator, which 
i2 placed in the foot of the 
tower, perpendicularly to the 
cross pieces, is 38 inches in di­
ameter and 41 feet long, while 
the circulating pipe, valve, 
and water chest are all 9 
inches in diameter. In this 
cylin der is a piston fed with 
water from reservoirs placed 
on the stage where the ver­
tical portion of the tower 
commences, or at a vertical 
height of 372 feet above the 

ASPECT OF THE EIFFEL TOWER AT A DISTANCE OF TWO MILES. 

At the right of the Champ 
de Mars rises the palace of 
liberal arts, and, to the left, 
the palace of fine artE. Twen­
ty years ago, eit4er of these 
structures would alone have 
nearly sufficed to contain a 
Ulliversal exposition. Between 

lower end of the cylinder. The piston rbd operates on 
a carriage bearing guide wheels and multiplying pul­
leys, cables thence connecti ng with stationary multi­
plying pnlleys, and the carriage being suspended by 
six ropes of steel wire. One of these ropes alone is de­
signed to have sufficient strength to bear the carriage 
full of passengers without breaking. The carriage is 
partly counterbalanced, and rises or falIs twelve feet for 
one foot movement of the piston. Under the cabin is 
a safety brake, with the jaws working automatically in 
('ase of rupture or of the elongation of one of the ropes. 

• .  ' 1 . 
THE EIFFEL TOWER. 

One of the most notable objects of this year's exposi­
tion in Paris will c�tainly be the Eiffel tower, named 
for the constructor Eiffel, and finished March 31. The 
reader knows that this immense and bolt iron struc· 
ture, which is 984 feet higb, is by far the highest 
building in the world. I n  
the accompanying illustra­
tion we show the Eiffel 
tower in connection with 
some of the highest struc­
tures of the world, all being 
drawn on the same scale. 
Only by such a comparison 
as is made possible by this 
cut can one realize the size 
of this new wonder of the 
world. 

The highest structures of 
ancient times are the pyra­
mids of old Egypt, the 
highest and best preserved 
of which are the pyramid 
of Cheops, near Ghizeh 
(450 feet high), and that of 
Chephren (448 feet high). 
Both of these are less than 
half as high as the Eiffel 
t o w e r . Heretofore the 
highest building in  Europe 
was the Cologne cathedral 
(about 52'3 feet higb), and 
the highest in America the 
Washington m o n u m e n t  
(about 555 feet high) .  Both 
are greatly surpassed in 
height by the Eiffel tower. 

To give tbe reader an 
idea of the comparative 
heights of the Eiffel tower 
and the bui ldi ngs nearest 
it, we have shown in the 
picture a few of the high­
est structu res in Paris, viz. ,  
Notre Dame (223 feet high), 
the dome of the Pantheon 
(272 feet high), and the 
Column Vendome (144 feet 
high).-Illustrirte Zeitung. 

figure in it, and the representatives of all countries will 
come to it in a crowd. 

On passing through the structures accumulated bere 
and there, and the innumerable galleries, and on visit­
ing the machinery palace, and admiring the EilIel 
tower, that dominates the whole, we could not repress 
a genuine feeling of patriotic joy; for the exposj.tion 
will be a triumph for France and for Paris. 

The Esplanade des Invalides will offer a peculiar at­
traction to tbe visitor, and everything that he sees 
there will prepare him in' some measure for the won · 
ders of the Champ de Mars. A multitude of varied 
buildings form here, as a whole, a most attractive sight. 
Among them is the palace of the Minister of War, with 
t.he military exhibit. The palaces of the Tunisian and 
Algerian sections opposite it are also most remarkable, 
though less monumental. Alongside of these structures 
an edifice is reserved for the administration of post 

THE EIFFEL TOWER. 

the two palaces aro laid out gardens that are to be 
illuminated at night with floods of electric light, and 
in the center of which luminous fountains will play. 
A little beyond these two palaces are the pavilions of 
the city of Paris, where the visitor will enter the gal­
leries of the various groups by passing under a centra.' 
dome of very majestic proportions. 

In front of the Champ de Mars, the Eiffel tower, 
placed upon its four iron pillars, forms the arch of 
triumph of science and industry. Its aspect, now that 
it is finished to its definite height, can be judged of and 
appreciated. Its early detractors are mute, and the 
approbation of engineers and artists is unanimous. 
When regarded from a distance, the 300 meter tower 
appears graceful, slen der, and light. It rises toward 
the heavens like a delicate lattice work of wires, and, 
as a whole, it is al l  full of poesy. When it is ap­
proached, the structure becomes monumental, and 

when the base of the colos­
sus is reached, the specta, 
tor gazes with admiration 
and meditation at this 
enormous mass, assembled 
with mathematical preci­
sion, and forming one of 
the boldest works that the 
art of the engineer has evel' 
dared to undertake. This 
surprise increases when he 
ascends the staircases of 
the tower. Before reach­
ing the first story, he tra­
verses forests · of iron up­
rights, which offer fantastic 
entanglements; t h e  n ,  in 
measure as he ascends, he 
is astonished at once at 
the immensity of the strucb 
ture, its apparent light­
nes�, and the splendor of 
the panorama t h a t  i t 
permits of contemplating. 
Apart from the undoubted 
interest that attaches to 
the Eiffe1 tower, as much 
from the standpoint of its 
metallic structure as from 
that of its height, we can 
now no longer deny that 
the gigantic work is abso­
lutely beautiful. 

Sunday, March 31, while 
'descending the tower stairs 
after the ceremony of plac · 
ing the flag upon the sum­
mit of the cupola, we. had 
the pleasure of hearing one 
of our most distinguished 
members of the Academy 
of Sciences exclaim that 
this iron monnment was 
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certainly the most astonishing production of our age. 
It is for our epoch, he said to us, what the great pyramid, 
which interprets the efforts of an entire people, was for 
the ancient-world. All the resources of contemporary 
art have had to concur in its execution. The work 
that Mr. Eiffel will have had the glory of carrying out 
is, in fact, the expression of the applied science of our 
tim e.-La Nature. 

of intelligence, reasoning, and other psychical facul­
ties, not in the animal kingdom taken in a lump, as 
done by many persons in order to deny the fact more 
easily, but in certain species and certain individuals 
of such species. Man being considered (by himself, be 
it understood) as the highest type of animate and liv­
ing nature, it might be thought that these inferior 
beings, which, in certain respects, are comparable to 

.. • • •  • him, would be the very ones that, by their organiza-
The Habit. oC Ant.. tion, resembled him most. Although, in fact, that is 

Although the following fact relative to the habits of the case, generally speaking, we nevertheless meet 
ants is well known, I have never seen it described with with exceptions that seem to us true enigmas. What 
the marked characters and in the clearly defined form in more different from our own than the organization of 
which I have just observed it. I think it will interest an ant ? And yet, in the scene that I have described, 
the readers of this journal. we find ourselves in the presence of acts in which 

gradually increased, presumably due to greater confi­
dence on the part of the engineer!!, and consequently 
more being taken out of the engines. The steaming of 
498 miles within the last complete 24 hours of the voy­
age is a guarantee of the capabilities of the vessel. In 
giving the daily runs of the City of Paris we give also 
the runs of the Etruria on her fastest trip, made in June, 
1888, with the remark that she has had several years' 
running, and has improved with age, so that it is not 
exactly for comparison that we give the figures, but 
rather to indicate what the City of Paris must and 
probably will do before long. 

Saturday, July 14, 1888, while the sun was shining instinct as a prime mover is no longer merely in the 
brightly, I was walking on a road running north and background, and which suppose reasoning, prolonged 
south, and which, at a point that I had reached, observation, and means of communication between 
skirted a garden wall. I soon observed at my left, individuals that no one would have suspected a priori. 

toward the wall, a whole legion of brown ants of qui te The two ant hills that I speak of-those of the pil­
a large size that were moving with a quickened pace, lagers and the pillaged-are very distant from each 
and in good order, in the same direction. The column other, and one of them is in an inclosure. I follow the 
was about 8 inches in width and nearly 16 feet in same path daily, but I nevel' observed ants traversing 
length. It started from a piece of ground a little it before. Instinct may say to the large brown ants 
higher than the roadway and covered with /!rass and that there exist other ants capable of doing what they 
weeds. From this it descended by a foot path inclined themselves do not wish and know not how to do ; but 
more than 45 degrees, at the center of which it turned here the revelations of such instinct stop. In order to 
abruptly at right angles in order to follow the road. I satisfy it, the incapable ants must plainly have had 
quickened my pace and reached the head of the col- explorers to go to a, distance to look for a colony of 
umn, which was very sharply defined, and followed it workers, to boldly enter the latter's quarters in order 
attentively in order to see what could be the object of to see when the laying of eggs would take place, and 
the expedition, for it was clear that it was a question then return home and report the time thereof to their 
of the carrying out of a well determined plan. I had companions. Such information must have been com­
already remarked with surprise that, during the march municated quickly to the entire colony, and the order 
of this army, several ants, seeming to have changed to move must have been perfectly understood, since 
their mind, were retracing their steps and traversing the head of the column was advancing in good order 
all the ranks ; but I soon saw them turn about again, and with a quick pace. Moreover, this legion must 
after advising with some of their companions which have had guides that were very sure of their business 
they had sought. Having reached the htrge garden and of the objective point to be reached. The ants 
gate, the head of the column stopped, and all the new that turned back and quickly traversed all the ranks, 
cOlDers grouped themselves in a circle of wide diameter. to see if everything was proceeding according to rule, 
It was evident that the ants had united in a council of probably knew that among their kind, as among our 
war, and that they were debating upon some plan of own, intelligence and the sentiment of duty are not 
prudence to follow. The circle, in fact, soon opened, the same with all. The council of war held in the 
and the ants began to pass under the leaves of the circle before the attack of the camp to be pillaged is a 
gate, no longer in a serried column, but scattered over proof of a well-reasoned prudence. No unwise head in 
a wide space, and walking more slowly and with de' l command said : " All is ready. " 
liberation. I saw them move in the direction of a In what precedes, I do not intend to teach the reader 
grass plat, and here I lost sight of them. I was fever- anything new. He will find in the well written work 
ish that day, and out of humor, and I walked along of Brehm some remarkable observations on the habits 
gloomily, thinking of what I had j ust ooserved . I and aptitudes of ants. The reason that I have entered 
thought it was some unfortunate colony that had at some length upon this subject is because I had never 
exiled itself from its domicile in order to seek more seen a succession of acts niore varied displayed among 
propitious skies. I was thoroughly deceived. I had these little creatures, and all combining to lead the 
j ust witnessed a premeditated pillaging expedition. spectator to the same forced conclusion. To have seen 

Returning by the same route in the course of half an nothing but mechanism and blind instinct in the scene 
hour, I saw my ants triumphantly starting for home, that I witnessed, I should myself have had to be en­
each holding in its mandibles It large ant's egg, doubt- dowed with scarcely anything else than these two 
less of another species. Each was proceeding on its motors. The reader will certainly join me in this con­
own hook, and endeavoring not to lose its prey. Was clusion.-I}. A. Hirn, in La Natu1·e. 
it, in faet, prey that they had just sought for their . /  .. I • I • 
table, by a barbarous refinement of taste ? Or was it, /. Great Speed oC Ocean SeeaUlen. 

rather, eggs that they wished to have hatched in their 4he new Inman and International liner City of 
own domiciles in order to convert the young ants into Paris recentl y comple ted her first round voyage to and 
slaves, of which, by a just retribution, they in turn from New York, and although she has not exactly 
would become the slaves, by losing the habit of work- broken the record, she has done remarkably well, and 
ing ? Was it an odious act of rapine and violence that gives every promise of accomplishing the task which, 
I had just witnessed, or must we admit that ants thus by general consent, has been set to her. The follow­
deprived of their progeniture willingly resign them- ing is from Engineering. First trips of fast steamers 
selvet; to their fate and are predestined thereto ? At are usually very commonplace performances, by reason 
all events, the defense, if defense there had been, cou ld of the many stoppages made in the machinery to bring 
not have been very energetic. The pillagers were not about desirable changes dictated by the experience 
pursued, and not a wounded individual appeared gained froin day to day, and it was not therefore ex­
among the victors. pected that the City of Paris would even do so well as 

The first part of the drama had saddened me, but she has done. It i8 true that the record was broken in 
had left me with a false notion ; the end saddened me her maiden voyage by the America, the production of 
more yet. I consoled myself, however, by saying to the same eminent naval architects and marine engi­
myself that if these slave-making ants are not better neers who have designed the hull of the City of Paris 
than their similars among men, they at least under- with all its grace of outline and the machinery with 
stand their true interests better. They do not maltreat all its novelties ; but owing to these very novelt.ies, 
their victims very much , since they eventually become which include the principle of forced draught, pre­
the humble vassals of the latter. And then, thought viously untried in a large liner, it was not expected 
I, too, perhaps the naturalists who have well observed I that the vessel would break the record at once. But 
these captures of one race by another have not awaited I there is no need to apologize for her performances ; she 
the end. Ants of a large brown species exist that cap· I has beaten all previous maiden voyages, and that by a 
ture eggs, and it must be, then, that either they are long way. Indeed, she was within a couple of hours or 
not robbed of their entire progeniture, or that the so of the fastest run home on record, and this is emi­
slaves some day or another go back home, dividing in nently satisfactory. 
their turn the victors of the day before. Perhaps one Although the homeward journey was the faster, it 
of these days I shall see a Rrocession ' of smaller ants may be well for the sake of consecutiveness to deal 
proceeding quietly toward their original abode. with the outward passage first. She left Queenstown 

Since the epoch in which Descartes, by an inspira- on April 5, and arrived at Sandy Hook on April 11, and 
tion (this time inauspicious) of his genius, tried to in spite of two days of heavy wind and sea and two days 
reduce animals to the state of machines, and in which of fog, she covered the distance in 6 days 18 hours 53 
Malebranche, his fanatical disciple, carried this idea to minutes. When three days out the port engine gave 
the point of extravagance, and since the epoch in I way, owing to the packing of the piston rod getting 
which Buffon, in contradiction to his pompous tirades · wrong, and the vessel was propelled by her one engine 
on the qualities of the dog, horse, etc. , endeavored to I for more than five hours. This reduced the day's run­
prove that all is instinct and mechanism in the animal, n ing to 390 miles. Otherwise the machinery worked 
a considerable progress has been made in this lin e  of very well, and it is noteworthy that the amount 
questions. No more than any astronomer to-day dis- of coal consumed was even less than in the case of 
pntes the plurality of the worlds does any naturalist the City of New York. It is very satisfactory to 
longer disputll th8 wanif81ltllotlgnli (Qf1;I!!D "�r7( Ijl�v�1;�g) � ... � t��1; tAW-'I!«l in@ @ntl .. 'hit �em.·ne¥ the liI11etl'il 

ETRURIA. CITY OE' P i.RI8. Miles. Miles. 
Monday . . . . . . . . . . . . . . . . . . .  455 April 5 . . . . • . . . . . • . . . . . . • . • .  378 

6 . . . . • . . . . . . . • . . . . • • .  415 Tuesday • . .  . . . • . • . • .  • . . . . . .  458 
Wednesday. . •  . . • .  . .  . . .  496 
Thursday. . . . • • • . . . . • . .• . .  485 
Friday . . • . • . . • • • • • . . . . . . . . .  503 
Saturday . . . • • • • . • . • . . . . . . . .  A57 

'I . . . . . . . . . . . . . . . . . . . .  . 402 
8 • • • . • • • . • . . • • • . . . • • • .  890 

., 9 • . • • . . • . . . • . . . . . . . . . .  410 

.. 10 . • • . • • • • • • • . . . . . • . . • . 496 

.. 11 . . . . . . . . . . . . . . • . . . .  , 344 

The passage time of the Etruria was 6 days 1 hour 
47 minutes. having left Queenstown at 1 P. M. on Sun­
day and arrived at Sandy Hook 10 :25 P. M. on the fol­
lowing Saturday. Calculating t.hat Friday was of 
24%' hours, the mean speed on that day was 20'3 knots 
per hour-a splendid sea speed. If her first trip to 
New York were placed alongside the first Atlantic run 
of the City of Paris, which might be perhaps a fairer 
comparison to the latter steamer, then the d ifference 
would be in her favor by nearly a whole day, and if the 
City of Paris improves as has the Etruria, what are the 
possibilities ? This style of reasoning we do not care 
to follow, and we will therefore leave it to the imagina­
tive reader. 

The homeward journey, as we have already indicated, 
is a much more pronounced success. The time taken 
from Sandy Hook to Queenstown was 6 days 5 hours 55 
minutes. She left Sandy Hook at 9 :10 A. M. on the 17th 
ult. and arrived at Queenstown at 7 :40 P. M. on the 
23d ult. After she left Sandy Hook the engines were 
slowed for 24 hours. The weather experienced was 
strong easterly winds with high head sea and some 
fog. The best day's run was 470 knots, a very good 
record for less than 24 hours. It is very remarkable 
that the Umbria crossed the Atlantic three days in 
front of the Inman liner, and the comparison between 
the logs is very interesting. Here they are : 

CITY OE' PARIS. UMBRIA. 
Miles. Miles. 

April 17 (part day) . . . . . . .  442 April 14 (part day) . • • . . . .  344 
•• 18 . . . . . . . . . . . . . . . . . .  432 .. 15 . . . . . . . . • . . . • . . . • •  446 
.. 19 . . . . • . • • • . • . • . . . .  440 
.. 20 . . . . . . • • • • • • . . . . . .  461 
.. 21 . . . • . . . . • • . . . • . . .  460 
.. 22 . • . . . . • • . . . . . .  " . 470 

.. 16 . . . . . . . • . • . . • • . .  439 
.. 17 . . . . • • • • • . . . . . , . . .  454 
" 18 . . . . . . . .  c O  . . . . . . . .  451 
" 19 . . . . . . . . • . . • . . . . . . 447 

.. 23 (part day) . . . . . . . . 150 " 20 (part day) . c O  • • • •  301 
Voyage, 6 days 3 hrs. 50 min. Voyage, 6 days 5 hrs. 55 min. 

The Umbria had fresh breezes throughout. The 
Etruria three weeks ago took 6 days 9 hours to cross, 
her log giving the longest day's run as 440 knots. The 
Umbria, in November last, made the record 6 days 2 
hours 32 minutes, having left New York at 2 :29 P. M. 
on Monday, November 12, and arrived at Queenstown 
10:1 P. M. on the Sunday following. She thus beat by 
2 hours 18 minutes the record of the Etruria in  July 
last. The logs of these two voyages are given, with 
that of the City of Paris, in the following table : 

UMBRIA. 
Miles. 

Nov. 13 at noon 380 
" a " 454 
" 15 "  442 
H 16 H 454 
" 17 464 
..  18 (34 hr. ) 632 

Time, 6 days 2 hr •• 

32 min. 

ETRURTA . 

Miles. 

July, 1st day out 834 
" 2d 460 
" 3d 
u 4th 
H 5th 
" 6th 

Part 7th day 
6 days 4 hrs. 

15 min. 

452 
454 
445 
456 
280 

CITY OE' PARtS. 
Miles. 

April 17 . . . . . .  442 
.. 18 . . . . . . 432 
.. 19 . . . . . . 440 
.. 20 . . . . . .  461 
.. 21 . . . . . •  460 
" 22 . . . . . . 470 
" 23 (part) 150 

6 days 5 hrs. 
55 min. 

It will, therefore, be seen that the City of Paris has 
but 3 hours 23 minutes to take off her time, so that the 
chances of her breaking the record can be easily ap­
preciated. 

[To the above we have now to add the third and l ast 
trip of the City of Paris, from Queenstown to New 
York, when the ship accomplished the fastest voyage 
ever made, namely, 5 days 23 hours 7 minutes. She left 
Queenstown May 2 and reached New York May 8. Her 
daily distances are reported to be as follows : 

Miles. I Miles. 
May 3. . . . . . .  . . . • . . . . •

.
. • . . . .  445 May 6 . . . . . . . . . . . • • . . . . . . .  50.'> 

May 4. . . . . . . . . • • . • .  . . .  • . . . .  492 May 7. . . . . . .  . . . . . . . . . . . . .  511 
May 5 . • • . . . • • • • • • • • • . • • • . . • .  504 May 8 . . . .  . . . . . . . . . . . . . . • . 398 

The average speed was about 23U knots. The dis, 
tance from Queenstown to Sandy Hook is 2,855 miles. ] 

• I • • • 
California Fruit Statistic •• 

The value of the California fruit crop this year is es­
timated at $24,000,000, of which fresh and dried fruits 
amount to $6, 500,000 each, and raisins and citrus fruits 
$3,500,000 each. The wheat crop is estimated at 70,000-, 
000 bushels, worth $52,000,000 ; barley, $5,500,000 ; vege­
tables, $3,750,000 ; wool, $6,000,000 ; dairy products, 
$7,500,000 ; wine, $4,000,000. The t.otal of all products, 
ne5 in8hldin� wIWufaetQftlli, a.mQuntli tQ $185,OOO,()QO. 
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Electric Door Openers Cor Use In A8ylum8. of the arguments adduced in favor of the system, and 

BY M. J. WHITE, M.D., SUPERIN�'ENDENT OF THE MILWAUKEE HOSPITAL being strongly alive to the necessity of neglecting no 
FOR INSANE, WAUWATOSA, WIS. practicable means to provide protection to the inmates, 

The idea of providing some means of instantaneous granted me the power to equip ten doors and operate 
release for inmates of asylums, in the event of fire them for a period sufficiently long to demonstrate be­
or panic, has occupied my attention and study for yond a doubt the feasibility of the scheme. Ten doors 
some time past. The necessity of furnishing some were accordingly fitted out in this manner, and they 
certain method of release will be quite apparent, tend- have been in successful operation for a considerable 
ing as it will to relieve apprehensions existing in the period, and give undoubted promise of fulfilling the 

minds of many patients-notably new admissions of a work required of them. 

mild type of disease, and convalescent patients, both I will describe briefly the device used and the method 

of which classes are quick to appreciate their surround- of its application for use in asylums. The lock is set 

ings, and for whom the terrors of fire are very potent. into the door jamb, and operates in connection with 

Reflecting, as they do, upon the fact that they are the bolt of the mechanical lock, which is of course 

locked on one side and barred upon the other, the dis- situated in the door. In this manner, the bolt of the 

quietude occasioned by their situation must certainly mechanical lock is slid behind the bolt of the elec­

be prej udicial to the chances of a speedy recovery, at trical apparatus and held there securely by it until 

all events it militates against the equanimity which the current is turned on. when the electrical bolt re­

might obtain were their fears on that score relieved. cedes into the lock and releases the mechanical bolt. 

The utility of this system will be readily appreciated At the same instant a mechanical device, situate in the 

by all familiar with the management of institutions of lock, in the form of a powerful spring push, and 

this character, more particularly by those connected which, by the way, is up to the highest state of ten­

with the smaller asylums, where tbe number of attend- siou when the door is locked, is released, and acting 

ants i s  apt to  be  proportionately small, as  it effectu- upon a small brass plate fastened to  the  door, serves 

al\)' removes the risk of attendant.s becoming panic to throw it a distance of three feet. The door is thrown 

stricken, and in consequence forsaking their charges. open with its bolt shot and immovable and cannot be 

I was most forcibly impressed on this subject of speedy closed again except by means of the key, as the electric 

release in case of fire by a conversation with a female bolt is immovable save when influenced by the current. 

patient in this asylum-a woman of superior intelli- This forms an advantage in preventing viciously in­

gence. In the course of conversation, she said to me, clined patients from securing themselves in their rooms 

" Doctor, what is to become of me if a fire should break or inveigli ng attendants therein and imprisoning 

ou.,t pn this ward ? I am virtually caged i n  this room." them, as might happen in case a spring latch were 

I replied, " You would immediately be released by the used, as was suggested to me at one time. 

attendants in charge of the ward." She returned, " I The device has the appearance of an ordinary lock, 

wish I could persuade myself that such would be the and nothing in connection with the system is objec­

case, but unfortunately I am tortured by the doubt tionable as. tending to suggest disagreeable associa­

that the ' girls ' would lose their presence of mind and, tions, as the wires are all concealed under the mould­

thinking only of their own safety, would leave us to ings of the door frames and carried through the floor 

our fate."  I allayed her fears as best I could, but the to the ceiling below in the basement, and along it to 

impression remained with me until I decided to leave a locked cabinet containing the cells. At present the 

open the doors on that ward-a convalescent ward- ten doors are operated by means of eight cells, the or­

which I did, with a few exceptions. dinary Bell battery w ith sal ammoniac solution being 

I then considered that this way out of the difficulty used. A test of the apparatus is practically made 

was not solved in the case of the great majority of the every morning, as the patients are released in this way, 

inmates, and accordingly I began to reflect upon the and in case of any imperfect working the defect can be 

subject of securing some means of controlling all the immediately traced and corrected, so as to insure its 

doors instantaneously and simultaneously, and which, efficiency in any event. The push buttons are located 

moreover, would place the safety of the patients in in the attendants' rooms and are operated at that 

most trustworthy hands. I entered into correspond- point, but in order to make assurance doubly sure the 

ence with superintendents of various asylums through- wires are to be carried to the superintendent's office 

out the country to ascertain if any system was in and are to be controlled from that point also. It is in­

operation, mechanical or otherwise, whereby a number tended also to have a separate button to operate the 

of doors could be opened simultaneously. I received exit and fire escape doors, which will be used solely in 

• negative replies in every case. The system in  use in case of emergency. This arrangement will provide a 

penal institutions was the only one known, and that perfectly free exit  from the building as well as from 

was to be deprecated on account of the association sug- the sleeping rooms. 

gested. The idea of using compressed· air was then en- 1 have recently introduced a fire drill among the pa­

tertained, and was abandoned for that of electricity. tients, so that at a given signal they hasten to the hall 

I consulted with an electrician, and together we as- and form in a double column, when they are counted 

certained that a door opener operated by means of elec- by the attendants and marched to the fire escape. It 

tricity was in use in large apartment houses, having may seem an incredible statement, but the great ma­

superseded the mechanical device formerly employed, jority of our patients respond promptly to this drill .  

but that its operation was confined to one door. It I would say that in carrying this  out I have relied 

was argued that if a single door could be controlled by greatly on the force of habit, which obtains as promi­

this means, an indefinite number could be operated nently among the insane as among the sane, and is 

similarly, provided sufficient battery power were used. quite effective in this instance. I am digressing, but I 

The lock referred to was sent for, put in place and merely wished to call attention to the value of a drill 

connected, and it operated satisfactorily for a time, of this kind in connection with the means of release 

suddenly it failed, and upon investigation it was found provided by the electric system of door openers and 

that the lock not being incased, small particles of dust the advantages resulting from their combined opera­

and plaster had dropped into it and crippled its work- tion. 

ing mechanism. The subject of the safety of inmates of institutions 

Moreover, it was determined that the lock was not of this kind is one that is deserving of serious reflec­

built with an idea of resisting sufficiently force which tion on the part of all interested in the care and treat­

would likely be exerted upon it, also that the spring ment of this unfortunate class, and the apprehension 

push, which was secured higher up on the door, was of the patient for his or her release in case of fire or 

too much of a toy affair and could be tampered with panic is certainly worthy of our consideration. If any 

by patients so inclined. Another lock was procured, means can be devised which will tend to promote a 

which was stronger in every way, in construction, and feeling of security in minds diseased and morbidly ap­

possessed the advantage of embodying the lock and prehensive, I am of the opinion that nothing of prac­

spring push in one piece, also being so constructed as tical value in this direction ought to be disregarded or 

to render it incapable of being toyed with or its me- overlooked.-American Journal of insanity. 

chanism to be interfered with by mischievous pa- .. 4 - , .. 
tients. The same objection presented, however, viz., Another Chance COl' InventoR, 

it not being incased. This we remedied by means of According to the Virginia City (Nev.) Bnterprise, 
plates on all sides. the fortu�e that awaits the inventor of a successful 

I addressed the board of trustees of this asylum on dry-placer machine, or any method by which the gold 
the subject of providing a means of certain and speeny in the loose dirt on the hills and mountains of Nevada 
egress in case of fire, setting forth the dangers of re- can be separated, will mak e  the present wealthy men 
lying solely upon the presence of mind of the attend- of the world have, by com parison, dismal anticipations 
ants in such emergencies, dwelling on the defective. of the poorhouse. The experiment has often been 
condition of the mechanical l�cks which have been in tried, and as often the result has been only partially 
constant use since the establi

'
shment of the institution, successful, often sufficiently encouraging to induce con­

moreover, explaining minutely the perilous situation tinued effort, but never so far has a profitable working 
of the patients, which could not be fully appreciated test been made. Frequent fail ue, however, does not 
by those dwelling in houses where window grating was discourage those who have a conception of the possi­

unknown. I also endeavored
' 
to impress sufficientl¥ bilities, and detail after detail of discovery and im­

the fact that the number of attendants was of neces- provement will be made until dry working is 
sity proportionately small. and the time consumed in achieved. 
unlocking doors separately, provided the attendants Owing to the specific gravity of gold, which enables 
preserved their com posure, would be necessarily con- us to collect it by the use of water, wind will probably 
siderable and possibly hazardous. be the chief agent of separation. The numerous con· 

The gentlemen of the board, a.pprecia.ting th� forc:tl ·trivanoell for. ihai purpOll8 DQW tn UiliteDC8 depend 

3 13 
more or less upon the principle by which grain is sepa­
rated from chaff, and the experimenters have usually 
directed their attention to modifications of the form 
and structure of the familiar winnowing machine. 

The several methods of utilizing the air have at times 
been combined with amalgamating plates and with a 
moderate use of water, which is made to do continuous 
service. The failure in the sense of profitable working 
has usually been due to the relatively small quantity 
of metal saved ; that is, the returns have not justified 
the outlay. There is no question as to the feasibility 
of making the weight of particles of gold operate in 
collecting themselves in a distinct mass .

. 
It is and 

always has been only the ratio between value received 
and val ue expended that must be overcome by the suc­
cessful dry separator. Heretofore the wind has been 
supplied by artificial means, and its application has 
necessarily been limited. Some time the natural mo­
tion of the air will be applied on a large scale, and in 
such a manner that by a repeated fanning the dry earth 
may be blown away from the heavier metal. Great air 
concentrators will be devised that can be operated at 
an expense merely nominal, and the problem will be 
practically solved. When this is accomplished , the 
Enterprise adds, the wind, which, like the poor, we 
have always with us, will blow wealth and prosperity 
for Nevada. 

. . . . .. 
PHOTOGRAPHIC NOTES. 

.A New Developer has been very successful in my 
hands. This new developer, which combines the del i­
cacy which may be obtained by the use of pyro with 
a beautiful transparent steel gray tone, j:ives most uni­
form negatives of excellent printing qualities. The 
formula which I used is the following : 

No. 1.-Water. . . .  . . . . .  . . .  . . . .  . . . . . . . .  . • . .  . . . . . . .  1,000 c. c. 
Sulphite of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250 grammes. 

No. 2. -Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,000 c. c. 
Carbouate of soda . . . .  . . . .  . . . .  . . . .  . . . .  . .  . .  250 grammes. 

No. 3.-Wat.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.000 c. c. 
Carbonate of potash . . . . . . . . . . . . . . . . . . . . . . . . 250 grummes. 

Now are mixed in a bottle : 
No. 4.-Sulphite solution 1 .  . . . . . . . . . . . . . . . . . . . . . . .  200 c. c. 

Pyrogallic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 grammes • .  
Hydrochlorate of bydroxylamine. . . .  . . .  . . .  2 .. 

And in another bottle : 
No. 5.-Soda solution 2 . . . .  . . . . . . . . .  . . . .  . . . .  . . . . . . .  100 c. c. 

Potash solution 3 . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 .. 
To develop a plate of 13 by 18 centimeters I mix : 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 c. c. 
Pyro solution 4. . . .  . . . . .  . . .  . . .  . . . . • . . . . . . .  10 .. 
Solution 5 . . . . . . . . . • . . . . . . . . . . . . .  20 to 60 drops. 

If I have tQ develop instantaneous picture/:!, I add 
at the very beginning 40 drops of solution 5 to the 
bath, but in the case of time exposures I begin with 
20 drops, and, if the picture comes out slowly, I 
gradually add 5 drops at a time, as often as required 
with instantaneous exposures. This developer gives 
plenty of detail, and at the same time soft and bril­
liant negatives, if the alkalic solution, No. 5, is cor­
rectly employed, and neither too much nor too little 
of it is used.-H. E. Gunther, in Photo. News. 

A Brilliant Actinic A rtificial LiUht.-A writer in 
the Chemiker Zeitung has recently given the following 
formula for a penetrating light, which , it is stated, is 
visible in clear air for a distance of a hundred kilome­
ters, or about 60 miles : Magnesium powder 20 parts, 
barium nitrate 30 parts, flowers of sulphur 4 parts, heef 
tallow 7 parts. The tallow is added in a melted state, 
and the mixture is sifted. This mass, filled in l!trong 
zinc cases ten centimeters high and seven in diameter, 
burns for twenty seconds with a light of 20,000 candle 
power. Making a rough estimate, this might weigh 
about a pound, and as it would be one-third mag­
nesium, its cost is quickly seen. Of course such an im­
mensely powerful light would be needlessly great for 
portraiture .-British Journal of Photography. 

Depth Daylight wilt Penetrate Water.-In the month 
of March sunlight affects a sensitive dry plate sunk 
to a depth of 400 meters in the Mediterranean Sea. In 
September the distance is less by 20 meters. 

Developm' for Collodion Emulsion Plates.-
Hydroquinone . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  165 grainA. 
Bromide of potassium . . . . .  . .  . . . . . . . . . . . . . . . .  . .  . . . .  23 . .  
Citric acid . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  . . . . . . . . . . .  40 

Sulphite of soda (crystals) . . . . . . . . . . . . . . . . . . . . . . . .  . . .  1� .. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 oz. 

Alkaline Solution. 
Carbonate of soda . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  . . .  2 oz. 
Carbonate of potash . . . . . .  . . .  . . . . . . . . .  . . . . .  . . . . .  . . . 2 "  
Water . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 . .  

When the exposure is correct, use equal parts of 
each for the developer. If over-exposure is suspected, 
use half the quantity of the alkaline solution.-F1·ed. 
W. Muncey, in the British Journal of Photography. 

.. 4 _ ' " 
A HISTORY of sugar was written in 1799 by Dr. 

Mosely. It states that sugar when first introduced 
into every country was used only medicinally. Pliny, 
the naturalist, leaves no room for doubt on this point. 
Even in Arabia, in the time of A vicenna (A.D. 980-1038), 
though sugar was an article of commerce from the 
East, there is no record of its being used for·Cifietetic or 
culinary purposes for several centuries afterward. It 
was chiefly used to make nauseating medicines pleasant 
to tak�. 
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RECENTLY PATENTED lIVENTIONS. 

Railway Appl1ance •• 
RAIL JOINT.-Edwin M. Cooke, Brook­

lyn, N. Y. According to this invention, a jacket is 
formed to receive the meeting ends of the rails, and 
wedges are driven between the jacket and the base of 
the rails, golfers or corrugated portions forming the 
walls of the wedge rer"sses, while side plates extend up 
and bear snugly under the base of the rail. Another 
patent has also been granted to the same inventor for a 
ran joint of different construction. in which ways or 
recesses are provided between the upper side of the 
base of the rail and the jacket, the wedges fitting these 
recesses being formed of sections having each a straight 
aud au inclined face, one section being inserted in the 
way and the other section driven upon the first one. 

SWITCH STAND SIGNAL. - Michael B. 
Hurly, Quebec, Canada. A lantern is secured on a 
rotating sleeve and made to revolve on a stationary lamp 
and hood. so that corresponding colored lights will 
only be seen through In the desired direction up and 
down the track. the device being intended especially for 
use with three· way switches, or those by which trains 
may be directed from a main line to tracks on opposite 
sides. 

SWITCH STAND. - Frank C. Baker, 
Blue Island. III. This invention covers a device in 
which the lever is thrown parallel with the rails of the 
track. instead of at a right angle thereto, the improve. 
ment being especially designed for use in crowded rail­

. road yards_ 

AUTOMATIC SWITCH. - Adelbert G_ 
Lawrence, Motley, Minn. This device consists of two 
revolving shafts placed beneath and at right angleB to 
the main track and side track, and connected by means 
of levers. links. and pitmen to a throw bar under­
neath, and attached to the movable track, the switch 
being operated automatically by the lIange of the car 
wheel. 

CABLE GRIP. - Charles S. Chapman, 
Kansas City. Mo. This is a double socket grip designed 
for use on roads having duplicate cables, or on single­
trark roads having passing switches and cables running 
in both directions iu the same tunuel. the main object 
of the invention being to so construct the grip that the 
parts subject to the most wear may be readily removed 
and replaced. 

Agricultu ral. 

PLOW. - William W. Leak, Mont­
gomery, Ala. This invention covers a novel construc­
tion of the plow point, designed to obviate the neces­
sity of resharpening by providing plates thin enough to 
form an edge for the plow, and adapted to bP. adjusted 
down on the body of the plow point as the plate is worn 
away. 

CULTIVATOR.-Theodore Meyer, Amity, 
Iowa. This device is intended as an attachment which 
may be applied to an ordinary two-wbeeled straddle row 
cultivator, providing a harrow wherein a single group 
or a series of groups of rotary teeth may be readily 
adjusted vertically and aiso laterally to avoid contact 
with the plants not in line, while the teeth may be 
rotated while being so adjusted_ 

Mechanical. 

PULLEY SUPPORT.-Adelbert G. Law­
rence, Motley. Minn_ This device relates to pulleys for 
shifting beits, a yoke being tnrned to fit on the ends of 
the boxes, and capable of being adjusted to any angle, 
supporting at its center all arm terminating in a box be­
tween the pulleys, which supports the ends of the 
shafts, on which are joumaled working and idle pulleys, 
doing away with wear and jumping of the idle pulley 
In machinery mn at high speed_ 

BRICK LAYER'S PLUMB LEVEL. -
James Smith, Centerville, Md. It consists of a frame 
to which is applied angle castings or guides, the frame 
also having graduated plates, while at each side of the 
frame is a plumb level or bob, and aiso a spirit level, 
making a convenient and accurate instrument, which 
can be expeditiously handled. 

BUTTON MACHINE. - Anton Scholz, 
Brooklyn, N_ Y. In this machine a yielding plate is 
employed having a sharp edge surrounding one of the 
dies and abutting against the other when the dies are 
pressed together, the machine being specially adapted 
for pressing glass or jet buttons into perfect shape, ob­
viating additional trimming, and saving material_ 

COTTON SEED CRUSHER. - John J. 
Woodward and Peyton B. Bibb, Montgomery, Ala. 
Crushing rolls are arranged below the hopper, with a 
cleariug distributer immediately above the meeting 
faces of the rolls, and a cut-oil' operating between the 
distributer and the discharge opening of the hopper. 
whereby if the rolls become clogged the supply may be 
cut oil', the clearing distributer meanwhile operating to 
clear the rolls_ 

COFFEE CLEANER.-Angusto Galiardo, 
San Jose, Costa Rica_ This is a machine for peeling, 
polishing, and cleaning coffee, the colfee being. passed 
through cones In such way that the pressure of the mass 
will contribute to the rubbing off of the several coat­
ings and the polishing of the grains, whatever may be 
their varying sizes. 

MI.cellaneon •• 

VEHICLE SPRING. - Albert E. Cook, 
Knowlton, Quebec, Canada. The spring has its lower 
leaf formed· in two parts with their inner ends connected 
by a spring, iu comb[natlon with a rocker-shaped hear­
ing; whereby in the working of the spring its slack will 
be automatically regnlated and an extended lNmrini: for 
the spring Is provided. 

SHOE OR SLIPPER. - James Hanan, 
Jr., New York Clty_ In this shoe or slipper the counter 
Is bare upon its Inner snrface and split at its lower edge 
to form a narrow inner 1Iap and a narrow lower 1Iap 
&ecured to the heel of tho shoe, whereby the shoe Is 

Jeitutifi c !mtricau. 
made IIrmer at less expense, and there Is no need of a 
lining at this point, where the lining most commonly 
wears through. 

IRONING BOARD.-Albert T. Scanland, 
Dunn Loring, Va. This improved form of board has 
devices for clamping and supporting the board proper 
in position on top of a table, be clamped to one end of 
and extended from a table, or be supported upon and 
between two chairs. 

POULTRY CARRIER.-George M. Beer­
bower, Cherry Vale, Kansas_ There are eyes or staples 
In the coop or carrier, and a wire, cord. or rod. for 
securing the legs of the fowls, without injuring their 
joints, while the carrier is provided with facilities 
whereby the fowls may be conveniently provided with 
food and water while in store or trausit. 

SELF-WAITING TABLE.-Andrew Dahl­
strom, Ashton, Mich. Combined with a main table is a 
supplemental or revolving table. and a suitable sprlng­
operating gearing disposed within the main table, ar­
ranged to operate the revolving table, the table being 
easy to operate. and when in operative condition pre­
senting a neat and· ornamental appearance. 

CHIMNEY.-Joseph A. Hodel, Cumber­
land, Md. This invention is an improvement on a 
former patented invention of the same inventor. and 
provides a novel construction and combination of parts 
whereby the chimney may be simplified, rendered easy 
of connection with the chimney wall, firm in position, 
and e1II.clent in use. 

TRUSS. - Alexander Dallas, Bayonne, 
N. J. This is a truss for retaining and curing abdom­
inal ruptures, and is made to allow for connection with 
battery wires for establishing an electric current to the 
parts subjected to pressure by the pads, to prevent 
atrophy of the parts_ 

SUPPOSITORY FORMER. - Wayne J. 
Hull, Alexandria, Dakota Ter. This Is a machine of 
simple construction wherein suppositories may be ex� 
pedltiously formed without the aid of heat, and wherein 
soppositories of di1ferent sizes may be shaped. 

BOTTLE STAND.-Charles K. Hall, New 
Orleans, La. This is a stand provided with a support 
for bottles and a retaining plate, and the stand also has 
a rim to prevent removal of the hottles from the stand 
except through a door In the rim, which door may be 
kept locked, so that only the person holding the key can 
remove the bottles from the stand. 
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Perforated zinc, iron, and steel for threshing ma­
chines. The Robert Altcheson Perforated Metal Co .. 
Chicago. 111. 

For Sale Cheap-Patent 401,421. See engraving, page 
aoo. Write for terms. 
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For the latest improved diamond prospecting drills, 
address the M. C. Bullock MfA. Co., Chicago, m. 

For best casebardening material, address The Rogers 
& Hubbard Co., Middletown. Conn. Send for clrcnlar_ 

Water purillcation for cities, Dl8IJufacturers, and 
private users. The only successful legitimate system. 
Hyatt Pure Water Co., 16, 18 & 20 Cortlandt St.., New York. 

--Ball J1JngiM.--
Automatic cut-off_ Ball Engine Co., Erie, Pa. 
Presses & Dies . Ferracute Mach. Co., Bridgeton, N. J 
The Holly Manufacturing Coo, of Lockport, N. Y., 

will send their pamphlet. describing water works ma.­
chlnery, and containing reports of test •• on application. 

Screw machines, milling machines, and drill presses. 
E. E. Garvin & Co., J..al(cht and Canal Streets. New York. 

Planing and Matching Machines. All kinds Wood 
Working Machlnery_ C. B. Rogers & Co .. Norwlcb. Conn. 

Billings' Drop Forged Lathe Dogs, 12 sizes-" to 4 
Inches. Billings & Spencer Co . •  Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Bxpanders. R. Dudgeon. 24 Columbia St . •  New York. 

1. Elegant plate in colors, showing elevation in per- Investigate Edson's Recording Steam Gauges. Save coal, 
spective and 1I00r plans for a dwelling costing etc. Write for pamphlet. J_ B. Edson, 86 Liberty St •• N_Y_ 

four thousand dollars_ Page of details, etc. Friction Clntch Pulleys. The D. Frisbie Co., N. y_ city. 

2. Plate in colors of a sommer cottage for one thou­
sand two hundred dollars. Floor plans and page 
of details. 

3_ Design for a bank building, with plan and view of 
interior_ 

4. Perspecttves and Iloor plans of an elegant resi­
dence at Bell Haven Park, In Greenwich, Conn. S. 
Edwin Tobey, Boston, Mass., architect. 

5. A mountain cottage lately erected at St. Cloud, 
Orange, N. J. Elevation and 1I00r plans. Archi­
tect Mr. Arthur D_ Pickering, New York. 

6. A dwelling at Springlleld, Mass. Plans and per­
spective elevation. Cost eight thousand live hun­
dred dollars_ 

7. Engraving showing perspective elevation of a cot­
tage erected at Roseville, N. J., at a cost of six 
thousand seven hundred and IItty dollars. Floor 
plans. F. W. Ward. architect. New York_ 

8. Illustration and 1I00r plans of a combined school 
house and count.ry cottage erected at St. Cloud, 
Orange, N. J. Arthur D. Pickering, New York, 
architect. 

9. A residence at Springtleld. Mass. Perspective ele­
vation and 1I00r' plans. Cost three thousand live 
hundred dollars. J. D_ & W_ H. McKnight, 
architects. 

10_ A cottage built at Roseville, N. J., for six thousand 
seven hundred and IIfty dollars. Elevation and 
lloor plaus. 

11. A cottage at Holyoke, Mass., lately erected for 
Howard A. Crafts, at a cost of three thousand one 
hundred dollars. 

12. View of Auburndale Station. Boston and Albany 
. Railroad, with plan of station grounda. H. H. 

Richardson, architect_ 
13. Miscellaneous Contents : The final payment clause 

in building contracts.-The plan.-Bendlng wood. 
- The Stanford tomb_ - Experiments with 
cement mortar.-The railroad in horticulture.­
The improved " Economy " furnace. iIIustrated.­
The Academy at Mount St. Vincent ou the 
Hudson, N. y_-Wrought iron and ceinent lined 
pipes, iIIu�trated.-Sheathlng and lath combined, 
illustrated. - Artistic wood mantels. - A new 
ventilating furnace, illustrated. -- Creosote wood 
preserving stains.-Large trees.-Rotary cutting 
tools for working wood. illustrated_ 

The Scientillc American Architects and Builders 
Edition is i88ued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages. equal to about 
two hundred ordinary book pages ; forming, pri.cti" 
cally. a large and splendid MAGAZINE OF ARcmTEC­

TUBE, richly adorned with elegant plates in colors and 
with line engravings, illustrating the most interesting 
examples Qf Modern Architectural Construction and 
ailled subjects_ 

The Fnllness, Richnes8. Cheapness, and Convenience 
oUbis work have won for It the LARGEST CmCULATION 

of anr Arehitectnrai publication In the world. Sold by 
ail newsdealers. 

l\lUNN & CO .. l'uBLIlIIlBu, 
1181 BroI4wa)', 1II'eW Ywlt. 

Veneer machines. with latest improvements. Farrel 
Fdry. and Mach. Coo. Ansonia. Conn. Seud for circular. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co .. Rochester, N.Y. Se" lIIus. adv . •  p. 28. 

Rotary veneer basket and fruit package machinery. 
I. E. Merritt Co., Lockport, N. Y. 

Ax handle and spoke lathes. Railway cutting olf saw 
machines. RoJlstone Machine Co., Fitchburg. Mass. 

Man'lffacturer8 Wanted at Lyons, N. Y. 5 railroads, 
canal ; low taxes, rents, fuel, and labor. Address Secre­
tary Board of Trade. 

IT"Send for new and complete catalo�ue of Scientll1c 
and other Books for Bale by Mnnn & Co .. 361 Broadway. 
New York. Free on appllcatlon_ 

HINTs TO CORRESPONDENTS. 
Na_e. and Addre •• mU8t accompany all letters, 

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

Bererenee. to former articles or answer8 should 
give date of paper and page or number of question. 

Inqulrle. not answered in reasonable time should 
De repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to ail. either by letter 
or In this department, each must take his tum. 

Special WrU&en I u ror_atlo ll on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

ScleniUlc A_erlean Supple_ell I. referred 
to may be had at the office. Price 10 cents each. 

Bo ok. referred to promptly 8upplled on receipt of 
pnce. 

Minerai . sent for examination should be distinctly 
marked or labeled. 

(795) F. M. asks : 1. Is the simple elec­
tric motor described in your SUPPLEMENT suitable for 
running a propeller in a 12 or 13 foot canoe? A. It 
would answer. 2. What size propeller should be used 
for such a boaU A. Use a two-bladed eight inch sr..rew. 
ten Inches pitch. 3. Are four one-gallon cells of Fuller 
battery sufficient to run the motor. ad about what 
power would be developed? A. They would give about 
I-tO horse power. 4. How long will one solution last, 
that is, how long can the propeller be run by one charge 
without stopping? A. It dependa on the work. One 
charge might last six hours. 5. How should the battery 
be connected-iu series or paralleU What is the dif­
ference in elfect between the two ways! A. In series. 
Even then the volt&l!e would be rather low. Series ar­
rangement increases voltage, and diminishes amperage, 
and rice fl61"8a. 

(796) D. S. M_ writes : 1 .  For informa� 
tlon in regard to the proceS8 used In air brazing or 
soldering light sheet bra88 for making tubing. A. File 
the parts to be joined to an accurate lit, bring them to­
gether, and secure with Iron wire. Place a mixture of 
pulverized borax and fusible brass (spelter) In small 
tmgmenta along' the seam and heat In a forge or with 
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a blow pipe_ The fusible brass will melt and ron into 
the joint and secure it. Allow It to cool before re­
moving the wire. Also see article in SCIENTIFIO AMERI­
CAN of May 4. 2. Also the amount of sulphuric acid 
used to the gailon for making water gas. The materials 
used are old scraps of iron or zinc, sulphuric aciel, and 
water. A. One bundred pounds ot sulphuric acid will 
give about two pounds of hydrogen gas, occupying a 
volume, under ordinary conditions, of 652.336 cubic 
inches or 377 cubic feet. For a description of the pro­
cesses ?f making hydrogen gas on the large scale, we 
refer you to our SUPPLElIlENT, Nos_ 656 and 657, in 
which various processes are described. 

(797) H. W. asks : 1. Weight of one 
cubic inch of pure platinum. A. About 5300 grains, 
varying according to the processes it has gone through, 
rolling. wire drawing, etc. 2. Value of same? A_ 8120. 

(798) F_ S_ M. asks : I have just com­
pleted a simple electric motor according to the plans 
published by you in SUPPLElIIENT, No. 641, only that I 
reduced the plans one-third, which I fil(ured would give 
me a little less than one-half the power. I wound both 
the field maguet and armature with No. 20 single cotton 
covered wire and made the armature core out of No. 20 
iron wire. It runs finely with a battery of four cells 
with zincs and carbons 5 by 6, but does not give much 
power. Did I use the right size of wire in winding? I 
made it carefully to scale and the parts IItted together 
all right. The battery cells I made out of mill board 
according to the instructions in last week's SUPPLE­
MENT, and had excellent success. In additio� to a 
thorough soaking in hot paraffiue, I allowed a coating 
� lD_ thick to cool on the bottom ius ide and then 
brushed the hot wax ail over the inside. They hold 
two quarts of lIuid and are 6 by 7 by 3)1\ in. iu size. 
The series consists of four cells of the size. How large 
a candle power lamp would it light? The zincs and 
carbons are as stated, 5 by 6 inches. A. We think, if you 
were to counect your field magnets and your anllatnrc; 
in parallel, the motor would work better. It will also 
be well to use two additional battery cells. Such a 
battery as you now have would light a five-candle power 
lamp. 

(799) J. L. S. asks what thin liquid wood 
preservative to use on exposed pine trusses that have 
become slightiy checked. Oil paint is almost too thick to 
1I0w into the openings. Shall protect them by covering 
after treatment. A. The best and cheapest preservative 
for such work Is a coat of thin coal tar (thinued with 
benzine), if there is no objection from its odor. As you 
say the truss is to be covered. the appearance should 
not be objectionable_ If a water solution is required. 
we recommend a solution of 20 pounds sulphate of Iron 
to 100 pounels water as the cheapest, and if it can be 
thoroughly applied by soakage. it makes a very dorable 
preservative. Or you may saturate witb corrosiv� sub. 
limate solution, one pound of chloridA of mercury to 
four gallons ot water. although this is very poisonous 
and dangerous to persons making the application_ 

(800) C. H_ B.-The " median power " 
of Oliver Evans is the center of percussion of revolving 
bodies, or " center of gyration " of the later books. Its 
distance from the center of a trne disk is called the 
radius of gyration. In a millstone which is supposed 
to be nearly a perfeet disk. the distance of the center of 
gyration from the center of motion is '7071 of the radius 
from the center or radius XO'7071_ See Haswell 's Engl­
lieers' Pocketbook, which we can mail for 84. The cen­
ter of gravity in a trapezium and trapezoid are also illus­
trated With rules and formulas in Haswell_ 

(801) S. C.-For clock and musical bells 
no other metals than copper and tin should be used_ 
Copper 1 pound, tin � oUnc"s is as hard a composition 
as can be used to advantage. It is used for clock bells 
and gongs. In casting the gongs should be gated at 
several points along the edge from a side runner. Stand 
the lIask on end as usual with brass founders tor pour­
ing, partially dry the gong prints by holdine; a red hot 
Iron over it for a few minutes, for thin gongs. If they 
are found to crack by leaving in the monld, remove 
from the mould as soon as poured aud anneal in hot 
ashes. For other information asked see " Gas Engine, " 
by D_ Clerk, for $2.50. which we can send by mail_ 

(802) J. R. H. writes : 1. How is oxygen 
and hydrogen gas made. Also is It more compressible 
than air ? A. Oxygen is m&9-e by heating chlorate ot 
potash mixed with binoxide of mangauese in a retort. 

' The gas comes off quickly below a red heat. Hydrogen 
is made by dissolving zinc or iron scrap in suphuric or 
hydrochloric acid_ They dill'er but slightly in com_ 
pressibility from air. 2. If you have a cyliuder one­
half tull of water and the rest full of air, pressure 100 
pounds per square inch, In the top of the cylinder a hole 
less than an inch in diameter, in that hole put a funnel. 
insert the small end of it in the hole in top of cylinder, 
If that funnel is full of water, will it run into the cylin­
der ? A. No. Air would bubble out through it until the 
pressure was reduced, when it would run in. Some 
water, however, might work its way in alone; the sides 
of the funnel tube while the air was escaping. 3. If in 
that cylinder you make two openings, one into the 
air and one into the water, each 1 square inch, the 
opening into the air will have a pressure of 100 pounds, 
what pressure will the one leading into the water haver 
A. Iu the water opening there will be a little more 
than 100 ponnds outward pressure, owing to the weight 
of the liquid column above it. 4. Is it possible to tem­
per copper to the hardness of stee\ 1 If so, how is it 
doner A. No way of doing this Is known. 

(803) E .. A. D. writes : 1. I have several 
fonts of job type and a first class dental vulcanizer. 
Can I use the latter for making rubber stamps, and, if 
so, how ? Please give full directions. A. See SCIEN­
TIFIC AMERICAN SUPPLEMENT, Nos. 83 and 569_ 2_ 
Where can I get the rubber for the above purpose? A. 
Apply to .any rubber belting, packing, or supply house_ 
Consult our advertising columns. 3. I have noticed 
that, in some of the so-called induction machines now 
on the market, tbe coils are not induction cOils at all. 
but simple coils wound with very line wire. Does this 
coil in any way increase the intensity of the current 
passing through it ? A. Such a coil gives an intensilletl 
extra current on making or breaking the connection. 4_ 
A receipt for a nickel solution for plating. A. Consult 
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the files of this paper. In our SUPPLEMENT, Nos. 192 

and 425 and in others also, processes are given. 5. In 
plating article. of iron, tin, etc., with copper, the cop­
per scale. off and will not adhere firmly. How can I 
remedy this !  A. You should use an alkaline copper 
bath. until the metal i. covered, then you can fini.h in 
the ordmary bath. A cyanide bath will answer. You 
should have some good treatise on the subject, such as 
is contained in our SUPPLEMENT, No. 310. 6. In what 
num ber of the SCIENTIFIC AMERICAN can I fiud the arti· 
cle on the i.olation of fluorine? A. SCIENTIFIC AMERI­
CAN SUPPLEMENT. No. 577, contains a full descriptive 
and illustrated article. 7. What is the true height of 
the Eiffel tower, 984 or 1,178 feet? A. 300 meters or 
984� feet. 8. In what way doe. the Geissler differ from 
the Sprengel air pump? A. See our SUPPLEMENT, No •. 
629, 630, and 631. for ful l description and diagram. of 
all leading mercurial air pumps. 9. How can I purify 
mercury for use in a barometer? A. Distill it from an 
iron retort. 10. Will I be permitted by the Bell Tele­
phone Company to make and use the telephone de· 
scrihed in SUPPLEMENT. No. 1421 A. You will he 
open to suit for Infringement. They can only .• top you 
by procuring an iujunction in a federal court. 11. 
From what i. heer yeast obtained? A. From ferment­
ing malt infu.ion. 12. What work on electricity can 
you recommend? A. There are ta very large number 
of excellent works devoted to the different branches of 
the subject, any of which we can supply. We .ug\:e.t 
Ayrton's Practical Electricity, $2.50; Electricity In the 
Service of Man, by Wormell, $6; Larden's Electricity, 
$1.75. 

(804) J. P. wants to know how to oxi­
dize bras. hy a dip so as to give it a cherry color. A. 
For brass dip changing the color through brown to a 
full red. Solntion of 1 pint water, 16 drachm. nitrate 
of iron, 16 drachms hypo.ulphite of soda. Another 
solution is 1 pint water, 16 drachm. hypo.ulphite of 
Boda, 1 drachm nitric acid. 

(805) C. A. K. S. writes : Can you fur-
nish me with the receipt for making Worcestershire 
sauce? A. Mix together lY. gallon. white wine vinegar, 

1 gallon walnut catsup, 1 gallon mushroom catsup, � 
\:allon of Madeira wine, !-i\ gallon Canton soy, 2J.i! 
pound. moi.t sugar, 19 ounce. sait, 3 ounces powdered 
capsicum, 1� ounces each of pimento and coriander. 
IJ.2 ounces chutney,.%: onnce each of clove., mace, and 
cinnamon, and 6!-i\ drachms asafetida di.solved in 1 

pint hrandy 20 ahove proof. Boil 2 pounds hog'. liver 
for 12 hours in 1 gallon of water, addiug water a. reo 
quired to keep up the quantity, then mix the boiled 
liver thouroughly with the water, strain it through a 
coar.e sieve. Add this to the sauce. 

(806) R. & V. H. (Neb.) ask : Can there 
not be some use made of the hundred. aud thonsands 
o! plow shares and mould ho�rds of plows that now 
lie around our blacksmith .hop. in the great West? A 
new lay or share cost. from $3 to $4, and a mould 
board from $6 to·$8. It .eems that the .teel in the old and 
partly worn ones ought to hring something. A. Iron 
aljd steel in any form has a market value in the Ea.tern 
an.:! Middle States. Fir.t quality ca.t iron scrap is worth 
$12 per ton. Second quality, such a. chilled plow 
points, $8 to $10 per ton. Cast steel scrap, first quality, 
$18 per ton. Second quality. such as steel mould boards, 
$16 to $17 per ton . You should be able to find a ready 
market for .teel .crap in Chicago. 

(807) A. H. T. asks : 1. What is the re-
lative manufacturing co.t of pres.ed and hlown glas.· 
ware? A. PreAsed glass is the cheapest for plain goods. 
A comparison cannot be fairly made in general terms 
for pressing i. a nece.sity in cheap figured goods, which 
c�unot be made by blowing alone. 2. Can thin ware 
like thin tumhlers be made by the former process ? A. 
The thin goods so much in vogue now cannot be 
pre.sed and retain the fine, clear qualities of the blown 
goods. 3. Can pressed ware be accurately enough made 
to form close joints in articles made in sections, or is 
grinding necessary ? A. There is a possibility of mak­
iug jointed article. that are to be closed with rubber, 
hut a tight glass to glass joint without packing cannot 
be thus made. 

(808) P. B. M. asks : What velocity has 
air driven out of a 4 inch by 4 inch square pipe, two feet 
from end of it? Running at velocity of 130 feet per 
second from out of the pipe. A. There are no data for 
the decreasing velocity of air projecting from a nozzle. 
The vortex produced hy contact with the outside air of 
th" same specific gravity commences at the nozzle, 80 
that at two feet distance the central portion of the blast 
would retain most of the initial velocity, while the 
outer portion would be greatly retarded by admixture 
with aud putting into motion the .urrounding air. The 
velocity is no doubt inversely in proportion to the dis­
tauce that the blast is felt, so that if the blast produces 
a perceptible movement at 50 feet distance, then 127 

feet would be the approximate velociiy at 2 feet from 
the nozzle for the central portion. 

(809) A.. H. M. asks for a recipe for stain­
ing pine. ebony or black. a black tliat acids will not dis· 
color. A. Boil 40 parts gall nutA, 4 part. rasped log­
wood. 5 parts sulphate of iron and 5 parts verdigris 
with water. Strain through linen and apply the warm 
fiuid to the wood, and then give it three coats of a warm 
solution of 10 part. of iron filings in 75 part. of vine­
gar. To prevent discoloration of the .tained wood by 
acids, polish the surface with paraffine. 

(810) G. E. C. communicates the follow-

Jeitutifi t �mtti'IU. 
4 ounces tin to 16 ounces copper and 3!-i\ ounce. tin. 
The first gives the liner tone. See Query No. 801. 

(812) T. O. D. asks how long compressed 
air (300 pounds pres.nre) would remain in an iron tank 
provided there was no leakage through valve.. A. 
The air at that pressure will remain for an indellnite 
time without leakage. The tank should be tested by 
placing a little ether in the suction of the compressor, 
when. if there are any leak., they can be found by the 
smell, in the same manner a. gas fitters lind leaks in 
ga. pipes. 

(813) H. M. E. asks : What is the princi­
ple of the Erics.on caloric engine? A. See description 
of Erics.on's caloric engine, illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 70. 

(814) M. L. Co. � Mica of fine, clear 
quality and large size is JIluch u.ed in the stove trade 
and fnr miners' lanterns. Refuse mica is used for paint 
body by grinding. 

(815) S. I. asks : What is phenol-phtha­
lein, and where could it be obtained, .as I wish to pro_ 
cure some for analytical purpose.? A. It i. an organic 
compound based on phenol, two hydroL:ens of the origi· 
nal benzol group being di.placed by WiH.O.. It is 
.old by dealers in chemical supplies. 

(816) S. S. writes : A piece of metal com­
posed of gold and silver weighs 22 ounces in air and 
2O!-i\ ounces in water. What proportion of said metal is 
gold. and what proportion silver, assuming the specific 
gravity of gold to be 19'34, and Rilver 10'50. A. 22-� 
= 1!-i\= the weight ot water di.placed by 22 ounces of 

2'.a 
the alloy. Its specific gravity therefore is -=14'00. 

l� 
Taking one hundred parts as the basis, and denoting 
parts of silver by z and of gold by y, we have the fol­
lowing equatIOns : 

(1) z + y= l00 
and 10'5z +  19'84 y=100X14·66=I466. 

Solving these we flnd 
:1;=55'23 parts in 100 

(817) J. A. D. writes : Are there any 
JIleans by which a man might efface marks that have 
been tattooed on his hands hy means of dye .tuff? A. 
We refer you to our SUPPLEMENT, No. 695, for an article 
on the above snbject. 

(818) E. V. writes : 1. Can you tell me a 
good remedy for pimples? A. Lead a perfectly healthy 
life and eat moderately of simple food. Bathe the face 
with a solution of Rochelle salts. 2. A receipt to whiten 
hands? A. Wear gloves, wash the hands frequently 
with hest quality soap, and occasionally with javelle 
water. ,/' 

(819,Y"'H. H. asks for a recipe for an effect­
ive gargle. A. For a very mild one use salt and water; 
f91' a more effective one u.e about 1 drachm chlorate of 
'}iotash in 2 ounces of water, or !-i\ to 1 ounce alum in 1 
pint of water sweetened with honey. The chlorate of 
potash gargle must be nsed with care, as it i. poisonous. 

(820) A. E. M.-The sample is magnetic 
iron ore. We can take charge of the assay. It will cost 
$5 for determination of iron, determination. of snlphur 
and pho.phorn. will cost $5 apiece. We should be glad 
in any case to have you send fonr or five pounds by 
express to our address for onr further examination. 

(821) W. P. H. asks (1) how to clean car-
pets on the fioor to make them look bright. A. To a 
pailful of water add three pints of oxgall, wash the car­
pet with this until a lather is produced, which is 
washed off with clean water. 2. How to take ont var­
nish spots from cloth? A. U.e chloroform or benzene, 
and as a last re.ource spirit. of turpentinc, followed 
after dryin\: by benzine. 

(822) W. H. P. asks for a good carbon 
or manifolding paper, such as nsed iu operating type 
writers. A. Melt together 1 part beeswax and 6 parts 
of lard oil, and mix in lamp black and a little Prns­
sian blue. As regards proportions of coloring matter, 
use judgment. It should be done in a warm mortar. 
In place of above coloring matter you may use logwood 
carmine or any good form of dry pigment. 

(823) J. M. F.-Iron pyrites, no value, 
composed of .ulphur and iron. 

(824) J. B. C. asks whether a form of 
wood, fiat or other shape, could be coated with a film 
of copper that could be .eparated from the wood with· 
out injury to either, so that the wood could be used 
again. A. Yes ; dry the wood, immerse in hot paraffine, 
coat with plumbago. and plate with a battery. See our 
SUPPLEMENT, Nos. 157, 168, and 159, for batterie., and 
No. 310 for electro-plating. 

(825) A. B. writes : 1. An electro-
magnet of certain dimensions, with the wire wound in 
one piece, will .ustain 145 lb. With the same wire cut 
into seven pieces it sustained 750 lb. Were the seven 
pieces wound side by side or did each piece form a layer? 
A. The seven pieces may have been wound side by side 
or in different layer.. Thi. of it.elf makes no dif· 
ference. It is prohable that the pieces were connected 
in parallel circnit, .o as to enable the wire to take a 
heavy current. 2. Please describe a commutator. One 
snitable for a two inch Simmes armature. A. For 

SUPPLEMENT, No. 310. We can also supply you with 
the standard works on the .ubject, such as Watts' 
Electro·Deposition of Metal •• $3.50. 

(828) W. H. L. asks : If lily of the 
valley fiowers (in quantity) are put into Atwood'. alco· 
hoi, 95 per cent. will the alcohol absorb the perfume ? 
A. To a very limited extent only. The perfume should 
be extracted by mar,eration in oil or grea.e or by 
simple ab.orption hy grea •• , and then obtained a. an 
alcoholic extract it desired. We can supply you with 
book. on the .ubject of perfumes at regular price. 

(829) W. J. P. writes : Is there any way 
to give brick the red color of those hurned from clay 
rich in oxide of iron ? Would it probably be too expen· 
sive to mix ground uncalcined oxide with the clay ? 
Mixing ordinary blaCK loam with clay affects the color 
to .ome extent, but i. apt to injure the strength of the 
brick. Putting salt in the fire near the close of a burn­
ing to a limited extent gives a dark red to the brick, 
but this is apt to take place only where the brick are .ub· 
ject to a great heat. What is the chemical action of this 
last ? A. We doubt if you obtain any practical success 
by such mixture, owing to the expense and di1liculty of 
securing a homogeneous mixture. As regards the 
chemistry of the salt process, it may operate as a fiux, 
fu.ing with the lij:(ht colored silicious portions into a 
colorle •• gla •• , and not affectiug the iron oxide, or it 
may even volatilize .ome of the alumina as chloride. 
It i. not ea.y to state its action without examination or 
analysis. 

(830) H. F. K. - To mount prints on 
glass, follow the directions given by J. :Eo Dumont. that 
is, take four ounces of gelatine and soak half an honr in 
cold water; then place in gla.s jar, adding sixteen 
ounces of water; put the jar in a large dish of warm 
water and di.solve the gelatine. When dissolved, pour 
into a .hallow tray. Have your prints rolled on a roller, 
albumen side ont ; take the print by the corners and pass 
rapidly through the gelatine, taking great care to avoid 
air bubble •• Hang up with clips to dry ; when dry, 
squeeze carefnlly on to the glass. The better the quality 
of glass, the finer the effeot. Also see page 120 of 
February 21, 1885, issue of the SCIENTIFIC AMERICAN. 
You can make tran.parencies on glass with photo­
j:(raphic apparatus. See book called .. The Amateur 
Photographer." 

(831) A. R. asks (1) how to prepare a 
lacquer to keep bra •• tools from tarnish. A. The tools 
must be cleaned and poli.hed so as to be absolut�ly free 
from grease. They are next slightly warmed and var· 
ni.hed with a solution of seed lac or shellac in alcohol. 
The success of the operation depends on the clearness 
of the anrfaee. A finger touch hefore varni.hing will 
affect the finish. 2. Bow can gold be tested as to it. 
karat. besides the test stone proce.s, and give more 
minute di.tinction than' this latter? A. An analysis or 
assay is the only reliable method. Sometimes)the spe­
cific gravity is determined, and from this the composi­
tion is deduced by algebra. bnt the method is only ap· 
proximate. and can only he used where the alloy or 
metal mixed with the gold is known. See next query 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa­
tents at home and abroad. enable ns to understand the 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywhere. A 
synopsis of the patent law. of the United State. and all 
foreign countries may be had on application, and persoos 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
whioh are low. in accordance with the times and our ex­
tensive facilities for conducting the business. Addres. 
MUNN & CO .. oftlce SCIENTIFIC AMERICAN, 881 Broad­
way, New York. 

Boot. or .hoe., rotary trimming tool f<K, C. W. 
Glidden . . . . . . . • . . . . . . . . . . . . . . . . . . .  d • • • • •  � . .. . . . . - • • 402,435 

Boots or .hoes, trimming tool for, H. W. Winter . . 402.376 
Boring tool, A. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,394 
Bottles. rack box for, Taylor & Diamond . . . . . . . . . . . 402,200 
Bottle stopper, E. L. Lloyd . . . . . . . . . . . . . . . . . . . . . . . .  402,�38 
Bottle stopper. G. Rehfu •• et al • . . . . • • . • . . • • • • • • • • •  402.350 
Bottle stopper cover, T. C. Bunting . . . . . . . . . . . . . . . . . 402,29'1 
Bottle stoppers. wire fa.tening for, P. O. Walch . .  402,a70 
Box. See File box. Hook and bait safety box. 

Letter box. Wal/on box. 
Brake. See Air brake. 
Brake adjuster, automatic, J. B. Burns . . . . . . . . .. . . .  402,503 
Brake handle, A. B. Collett . . . . . • • . . . . . . . . . . . . . . . . . 402.142 

Brake head and lever for operating the same, G� 
H. Poor . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.276 

Brake p i pe .coupling. G. P. Campbell . . . . . . . . . . . . . . . . 402.800 
Bread making w8\Jhine, P. F. & A. F. Bryce., . . • • . . 402,396 
Brick kilo,  E. Von Oven . . . . . • • . . . . • . • . . . . . . .  ' 0 .  402,369 
Brick kiln •• drying attachment for. P. J. Gurnee .. 402.Sl:1 
Broom .. making machine, G. H. Baldwin . . . . . .  o • • • • •  402,385 
Buckle, harness. II. L. Norris . . . . . . . . . . . . . . . . . . . . . . . •  402.272 
Buckle, tug, J. H. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4W.181 
Burglar alarm, N. McIntyre . . . . . . . . . . . . . . . . . . . .. . . . .  402,266 
Burner. See Gas burner. Hydrocarbon burner. 

Safety burner. 
Burner. E. Pollard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.476 
Burning carbonaceous material. E. F. Edg-ar . . . . . . 402,422 
Button machine, A. Scholz . . • .  o • • • • • • • • • • • • • • • • • • • • •  402,280 
But.ton .trips, making. H. W. Lyon . . . • . . . . . . . . . . . .  402.3.39 
Cable grip. C. S. Chapman . . . . . . . . • . . • . . . . . . . . . . . . • . . .  402,:lO5 
Calk for running shoe., W. W. Burnham . . . . . . . . . 402,138 
Candelabrum, T. McGovern . . . . . . . . . . . . . . . . . . . .. . . . .  402.466 
Candies, drying frame for coated, E. ChJford . . . . . .  402.406 
Car coupling, N. Barr . • • . • . . . . . . . . . • • . • • . • • . . • • . . • . . . .  402,387 
Car coupling, P. Boll/er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.391 
Car coupling. E'. J. Hughes (r)................... . . . .  10.999 
Car coupling, C. L. Webber . . . . . . . . . . . . . . . . . . . . . . . . . 402.212 
Car, freight. C. Mackall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  402.174 
Car, grip, C. �'. Snedekor . . . .  . . . . . . . . . . . . .  . . . .  . .  . . • . •  402.361 
Car heating apparatus, J. B. Porter . . . . .. . . . .  402,MO. 402.Ml 
Car, safety railway, C. C. Gilman • • • • • • • . • • • • • • . • • • .  o 402,157 
Car .eal. H. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.12f> 
Car, wrecking. M. Wuerpe\. . . . . . . . . . . . • . . . . . . . . • . • . .  402.378 
Cars. cable lifter for railway, D. W. Smith . . . . . . . . .  402.5« 
Cars. sand box for .treet. G. H. Hathaway . . . . • . . . .  402.52 
Carpet protector. G. S. Burrell . .  . . . . . . . . • • . . . . . . . . . .  40"�,5(U 
Carpet .tretcher. L. G. Ballinger . . . . . . . . . . . . . . . . . . . . 40"2.220 
Carpet .weeper. Gore & Ru Ton. .... . . .  . . . . . . . . . . . .  402.158 
Carriage driving mechanism. D. W. Dodson . . . .  o • •  402,23:i 
Carriage. light. T. H. Wood (r) . . . . .  . . . . . . . .  . . . . .  . . . .  1O.!J98 
Carrier. See Back band trace carrier. Cash and 

package carrier. 
Case. See File ca.e. Show case. Surgical needle 

case. Type case. Writing case. 
Cash and package carrier, J. F. Bartlett . . . . . . . . . . . .  402.128 
Ca.ting hollow ingots, mould for, I. E'. Peck . . . . . . .  40"2,187 
Cement. U. Cummings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.511 
Chimney cowl, I. J. Turner . . . . . . . . . . . . . . . . . . . . . . . . . .  402.865 
Chop grader, C. Haggenmacher . . . . . . . . . . . . . . . . . . .  40"M40 
Ch urn, J. J. Pursley.. . ... . . . . . . . . ... . . . . .. . .. . . . . . . .  402,M2 
Cigars, machine for impressing Uetters or marks 

in. G. F. & J. W. McIndoe . . . . . . . . . . . . . . . . . . . . .. . . 402,46 
Clamp. See Rubber dam clamp. 
Clock. electric striking and repeating. A. M. J. & 

V. J. A.. M. Jansen . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  402,329 
Cloth, machine for sizing and painting, Page & 

Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  402,184 
Clothes line reel, H. C. Priebe . . .. . . . ...... . . . . . . .. .. 402.477 
Coal conveyer. G. L. Stuebner . . . . . . . . . . . . . . . . . . . . . . .  402,284 
Cock, gauge. D. B. Whitehill . . . . . . . . . . . . • . . . . . . . . . . .  402,373 
COCk • •  ea, B. S. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,4M 
Coffee, machine for peeling, pOlishing, and clean-

ing. A. Gallardo . . . .  · . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . .  402,318 
Color, red carbon, R. Gnehm . . . . . . . . . . .  0 • • • • • • • • • • •  402.436 
Copying leaves, moistening press, H. Thum . . . . • • . . 402,205 
Corks. apparatus for drawing, W. J. Hlnphy . . . . . . .  402.245 
Corn sheller, C. Goddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.288 
Cor.et busk, I. Levy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,261 
Coupling. See Brake pipe coupling. Car coupling. 

Thill coupling. 
Crane, travelin2', G. H. Helvey. .  . . . .  ' . . . . . . . . . . .  402.524-
Cru.her. See Seed crusher. 
CuJf. apparel. G. Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.228 
CuJf holder. C. O. McCasland . . . . . . . . . . . . . . . . . . . . . . . .  402,176 
Culinary vessel. O. E. Harmon . . . . . . . . . . .. . . . . . . . . . . .  402.444 
Cult.lvator. R. Insley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,24 INDEX OF INVENTIONS Cultivator, T. Meyer . . . . . . . . . . . . . .  , . . . . . . .  . . . . . . .  402.21: 

Cultivator. T. R. Ringwood . . . . . . . . . . . . . . . . . . . . . . . . . .  4O!.1\lt1 
Cutter bar •. C. Hank . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  , 402.159 
Dental anresthetic. A. L. McCarty . . . . . . . . . . . . . . . . . .  402.26: For which Letten Patent oC the 

United State. were Granted Dental plugger, Barney & Taylor . . . . . . . . . . . . . . . • . . 402,29 
Dental plugger. J. W. Gilbert . . . . . . . . . . . . . . . . . . . . . . . .  402.151: 
Derrick, adjustable, E. B. Steele . . . . . . . . . . . . . . . . . . . .  402.201 
Dirt loading machine. E. T. Hotfman . . . . . . . . . . . . . . .  402.450 April 30, 1889, 

&ND E&CH BE&RING THAT D&TE. Door hanger. MiIler & Kanou.e . . . . . . . . . . . . . . . . . . . . . 402,342 
Drawer pull, S. Feust . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • •  402,238 

lSee note at end of list about copies of these patents.] 
Drier. See Boot drier. 
Drill. See Rock drill. 
Drill. P. Leeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  402.170 

Air brake, T. S. E. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.418 Drilling rails for fi.h bolts. machine fur, J. Davis .. 402.RIO 
Air compre •• or. H. F. Fitzpatrick . . . . . . . . . . . . . . . . . . . 402.517 Dust pan handle, I •. Angevine . . . . . . . . . . . . . . . . . . . . . . . 402.2!l2 
Air motor, S. C. Hill . . . . . . . . . . . . . . . . . . .  " . . . • • . . . . . . .  402,525 Eccentric. variable. D. Remington . . . . . . . . . . . . . . . . . , 402.479 
Alarm. See Burglar alarm. Letter box alarm. El!"g crate, A. D. Linn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.484 
Alarm lock, G. C. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,413 Electric cut out. Kimball & Wirt . . . . . . . . . . . . . . . . . . . . 402,249 
Animal releasing device. W. H. McCurdy . . . . . . . . . .  402.344 Electric machines, pole piece for dynamo, J. G. 
Anvil mould, T. W. Vare . . . . . . . . . . . . . . . . . . . . . . . • . .  402.368 Statter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OZ.200 
Automatic switch. A. G. Lawrence . . . . . . . . . . . . . . . . . 402.252 Electric meter for alternating curreut •• D. L. 
Azimuth instrument. W. Thom.on . . . . . . . . . . . . . . . . . .  402.364 Davi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.410 
Back band trace carrier, J. Collins . . . . . . . . . . . .. . . . . . 402,399 Electric motor, F. yeiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.290 
Bagging, etc., in pieces. machine for windio", D. Electric si,gnaJ. J. T. Carter. . .  . . .  . . .  . . . . . .  _ . . . . . . . 4�506 

J. Winn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.551 ElectriCity by .econdary batteries. distribution 
Baling press • .  J. D. Moon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,269 of, M. Pfatischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402,349 
Bar. See Cutter bar. Grate bar. ElectriCity by secondary batteries. distribution 
Barrel cover, adju.table. S. E. Crager . . . . . . . . . . . . . .  402,144 of. G. B. Presscott. Jr . . . . . . . . . . . . . . . . . . .  .402,190. 402.192 

Batteries, containing cell for secondary. P. Electro locomotive eogine, �. Z. De Ferranti. . . . . .  402.311 

!!choop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.484 Elevator. See Water elevator. 
BatterIes, system of distribution by secondary, G. Elevator car operlltinlil device, 6. W. Porter . . . . • . .  402,277 

B. Pre.cott. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.191 Elevator gate. O. I • .  Davis . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,412 

Battery. See GalvanIc battery. Elevator wells, mechani.m for operating the 
Bed, W. Beckert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.129 gate. or doors of. O. L. Davis . . . . . . . . . . . . . . . . . . . 402,41 

Bed, couch. F. Kruedelbach . . . . . . . . . . . . . . . . . . . . .. . . . .  402.D.'l) Eoema of oxygeo. apparatuB for administering, 
description of commutator see SUPPLEMENT, No. 600. Bed, folding, F. E. Muller . . . . . . . . . . . . . . . . . . . . . . . . . .  402.179 Casey & Browne . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  402,802 

(826) Student asks : 1. How are the red, Bedstead. R. C. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40'J.2w.J Engine. See Electro locomotive engine. Ga. en-
Bedsteads. rack attnchment for, E. M. Ware . . . . . .  402.211 gine. Gas or air engine. HOistioe- engine. 

ing : Thi. formula has given perfect satisfaction as a blue, and black characters put on society pins ? A. The Bell. I. Kin.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.165 Steam engine. 
fiour paste for all purposes. Mix 1 pound rye fiour in colors referred to are put on by means of enamel, which Belt. electric, W. L. Van Dorn . . . • . . . . . . . . . . • . . . . . . .  402,:367 En.,ine •• casing for marine. J •• D. Copeland . . . . . . . . 402,403 
lukewarm water to which has been added one tea- is fu.ed upon the Burface of the metal. 2. What is the Bicycle. G. Kibbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  402,460 Engines. device for connecting the cranks of two 
spoonful of pulverized alum ; stir until free of lumps. bcst battery for runuing an electric motor, and what Bicycle .tep, H. P. Chapin . . . . . . . . . . . . . . . . . . . . . . . . . . 402.801 independently acting. Ill. D. Leavitt. Jr . . . . . . . .  402.255 

Boil in the regnlar way or slowly ponr on boihng are the materials used in making it ? A. Use a BiCYCles. handle bar for, C. J. Collin., . . .  , . . . . . . . . • . .  402,143 Engines • •  team cylinder for steam. E. D. Leavitt, 

water, stirring all the time until the paste becomes stiff plnnging bichromate battery. 3. I. there any way Blades to metal handles. securing. GUnes & Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.256 

When cold add a full quarter pound of common strained to tell the amonnt of wire needed on the field magnets Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. 402.320 Engraving, W. S. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.a14 

honey. mix well (regular bee honey,no patent mixture). and armatnre of an electric motor, if you know the size Block. See Snatch block. Engraving and chasing machine, W. W. Bradley . •  402.185 

In labeling I always pa.te my tin (or my work) and ap. of the magnets and wire ? A. Consult Hering's " Dyn. 
Board. See Ironing board. Multiple switch Engr
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board. Sound board. Ensi ar.e, manu acturlng, . . 0 nson . . . . . . . . • . . . "'". 
ply my label except where I have a narrow label, and "mo-Electric Machinery." Boats, apparatus for unloading, J. M. DOdl/e . . . . . .  402,U9 Expectorant, J. W. Bradley . . . . . . . . . . . . . . . . . . . . • . . . . .  402.296 
pasting the tiu would mar the other work, but where (827) C. E. R. writes : I am interested Boller. See Steam boiler. Eyebars. die for making. J. F. Kingsley (rl . . . . . . . . . 11.001 

the paste is put on tin we find it to hold perfectly. in plating with gold. Can you inform me or tell me Boller, C. Hallett . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . .  402.44t Fabrics. device for guiding the edge. of, J. J .  

(81 1) J 0 B k f th h t 
• Boller furnace, smoke consuming, J. Stapleton . . • •  402.362 Scholfield . .. . . .  . . . .  . . .  . . . . . . . . . . .  . .  . . .  . . . . . . . . .  402.483 

• • • as S or e es compoSI- where I can get information 88 to the right solution to Bolt attachment, W. H. Thoma •. . . . . . . . . . . • . . . . . . . •  (02.492 �'abrics. forming an ornamental border on. J .  M. 
tion of bell metal for tone for musical bells. A. Nothing use and the manner of making and using such solu- Books, spring back for, �'. E. Schubert.. . . . . .. . . . .  402.486 Merrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.488 
but copper and tin shonld be used for onch bells. The tion? A. For a brief and reliable treatise on electro- Boot drier, E. A. Bryant . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  402.187 �'an attachment, J. R. Stettheimer . . . . . . . . . . . . . . . . . . 402,283 

composition varies tor tone from 16 onnces copper and plating with gold and other rneUll8 we rafer you to our Boot or shoe heel, F. P. Urruela . . . . . . .  , . . . . . • . . . . . .  402,866 � an shafts, hanger for rotary, R. B. ClsseI. . . . • . . . .  402$ 

© 1889 SCIENTIFIC AMERICAN, INC.



Fare register. J. L. Harley . . . . . . . . . . . . . . . . . . . . . . . . . . .  G,446 
Farm gate. S. S . .to J. G. Sherman ... .. . . . . . . . . . . .. . . 401.41!11 
Faucet, detachable, B. Harsh . . . . . . .. . ........ . . . . . . 402,28l 
Feed water purIfIer, W • .1. Smith . . . . . . . . . . . . . . . . .. . .  403.199 
We box, J. A. Rhoads . . . . . . . . . . . . . .. . . . . . . . . . . . . .... . 402.196 
We 0&88 or cabinet, W. ·T. Wood . ........ . ... . . .... . 403.m 
We. )D'8IICI'Iptlon, A. J. ShauL . . . . . . . . . . .  . . . . . .  • .. _,488 
Filing Indel[. paper. W. A. Cooke, olr . . . . . . . . . . . . . . .  402.401 
Filter, H. Ro88ke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,543 
Filter. beer. 0. Zwletusch . . . . . . . . . . . . . . . . . . . . . . . . . . . 4OOJiOO 
Filter pre ... J. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.456 
Filtering apperatus. C. H. Denison . . . . . . . . . . . . . . . .  400.U7 
Filtering water. apparatna for. G. D. Gerson . . . . . . . 402.433 
F\ng8,l' shield and fonntsln attachment, J. Pat-

mor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 402.1811 
Firearm lock. C. J. Ehbets . . . . . . . . . . . . . . . . . . . . . . . . . 402.428 
Firearm. revolving, M. Kaufoumn . . . . . . . . . . . . . . . . . .  402,831 
Fire escape. B. Pelches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.389 
Fire escape. P. Goldmann . . . . . . . . . . . . . . . . . . . . . . . . ... . 402,437 
FlreproollDJr compound. C. W. Do1llrhty . . . . . . . . . . .  40"2.23.> 
Fish plate and chair. G. A. Weber . . . . . . . . . . . . . . . . . .  402.871 
FI.hI1IIr lines. sinker for. J. L. .to  D. H. COlea . . . • . • •  402,231 
Flushing olstern for water closets, etc .. T. '" J. 

Holt . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.246 
Fly catcher. A. Aronta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400.382 
Fly paper holder and trap, combined sticky, O • .to 

W. Thum (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.000 
Foot rest. adjnstable, G. P. Bedford . . . . . . . . . . . . . . . .  402.100 
Frame. See Photographic printing frBme. 
Froiia. switohes, etc. . foot guard for. C. H. Wake-

lIeld. . . . . . . . . . .  • .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . • . • •  402.209 
Fnnnel. Xander '" Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,879 
Furnace. See Boller furnace. Hot air furnace. 
Furnace, E. F. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,514 
Furnace. M. Perret . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.474 
Furniture spring. A. M. Gjestvang. . . . . . . . . . . . . . . . .  402,4340 
Galvanlo battery. W. P. Kookogey . . . . . . . . . . . . . . . . .  402,166 
Game apparatus, J. L. '" D. H. Coles . . . . . . . . . . . . . . . .  402.280 
Gas. apparatus for the manufacture of, G. H. 

Brown . . . . . . .  . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  402,3115 
G", apparatus for the manufactnre of hydrogen. 

P. yarrington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  402.216 
Gu burner for stoves or IIreplaces. T. 

McSweeney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.1.7 
G as engine. H. Tenting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.363 
Gu generator. S. Mcllvalne . . . . . . . . . . . . . . . . . . . . . . . . . 402.534 
Gas governor. C. J. Hamilton . . . . . . . . . . . . . . . . . . . . . . . .  400,412 
Gas lighter. electrical, D. C. Knowlton . . . . . . . . . . . .  402,a32 
G ..... manufacturing. W. M. Cosh . . . . . . . . . . . . . . . . . . . . 402.146 
Gas or air engine. S. Wllcol[ . . . . . . . . . . . . . . . . . . . . .. . . . .  402.549 
Gate. See Elevator gate. Farm gate. Water 

gate. 
Gate. W. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 402.501 
Gate. W. L. Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.4.'19 
Gate, A. L. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  400.848 
Generator. See Gu generator. 
G love or mitten, W. IIL Tyrrell . . . . . . . . . . . . . . . . . . . . . .  402,287 
Grain. machine for shocking aheavea of small. J. 

Hleronymna. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,419 
Grain separator and cleaner. M. N. Laufenburg . . .  402,462 
Grain separator. elevator for, S. B. H::.rt . . . . . . . . . . . 402,522 
Grate bar, J. A. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.126 
Guard. See RaIlway bridge guard. 
Guns. barrel lock for breakc!own, J eusette .to Hen-

rard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402,330 
Hammer. Roldbeater's, H. B. Hullhe . . . . . . . . . . . . . . .  40"2.526 
Hammock and chair, convertible. B. W. Me .. -

more. . . . .  . . .. . . . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . .. . .  400.469 
Hammock snpport. H. lll. Collin.. . . . .  . . . .  . . . . .  402.007 

Hammock •• apparatus for strlnlrlnll. I. E. Palmer 402.115 
IIandle. See Brake b&ndle. Dnat pall handle. 

Saucepan handle. 
IIanger. See Door hanger. 
Harn888 pad. W. G. Robbins . . . . . . . . . . . . . . . . . . . .. . . .. 402.480 
Harnea. trlmlllinir. D. J. Rean . . . . . . . . . . . . . . . . . . . . .  402,478 
Harvester.andthruhlDJr machine, J. A. Myers . . . .  402.536 
Harvester. llraln binding. W. F. Olin . . . . . . . . . . . . . . . .  40"2.346 
Hup lock. Tripp ", Lattan . . . . . . . . . . . . . . . . . . . . . . . . . . . 402,207 
Hat shield and ventilator. W. P. O·Connor . . . . . . .  402.182 
Heater. See Smoothing and sad Iron heater. 

Water heater. 
11eater, .E. H. Jewett . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.162 
Heaters. muMer lor steam or other, E. A. Leland. 402.036 
lIeating and ventilating apparatus. W. S. Zlealer. 400,217 
lIeating and ventilating building., apparatus for. 

W. J. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.386 
Heating apparatu •• H. B. Flint . . . . . . . . . . . . . . . ... . . . .  402,153 
Hlnae • •  prlnll, R. Belches . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.388 
Hinge • •  prlng. H. Hertel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,824 
IIoisUng engine. E. D. Leavitt. Jr . . . . . . . . . . . . . . . . .  402.25. 
Holder. See CuI\' holder. Fly paper holder. MusiC 

holder; Paper holder. Thread holder. Twine 
holder. 

Hook. See Wire hook. 
Hook aud bait safety box, W. B. Mumford . . . . . . . .  402.2'20 
Hoopa or tlrea, 8Jl:pandiDJr. M. W. Dewey . . . . . . . . . .  402.416 
Borse. power. J. B. Shear . . . . . . . . . . .. . . . . . . . . . . .. . . .  402,198 
Hose coupler. R. A. Austin . . . . . . . . . . . . . . . . . . . . . . . . . .  402,21ll 
Hot alr furnace. H. G. Herbert . . . . . . . . . . . . . . . .. . . . . .  402,323 
Hydrant. J. F. Durham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402 •• 21 
Hydraulic machine. J. Kennedy . . . . . . . . . . . . . . . . . . . .  402.458 
Hydraulic shears. J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . 4O"l.4M 
Hydrecarbon burner. C. L. Heverlln . . . . . . . . . . . . . . . 402.241 
Ice tool. S. K. Lovewell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002,173 

Indicator. See ThermometriC Indicator. 
Infants. guard for. A. E. Lane . . . . . . . . . . . . . . . . .  _ . .  402,984 
Ingot forming apparatu •• W. B. Hlnsdale . . . . .. . . .  402.325 
Inhaler. oXYlren. Caaey .to Browne . . . . . . . . . . . . . . . . . 402,30.1 
Injector, .team. J. Desmond . . . . . . . . . . . . . . . . . . . . . . . . .  402,513 
Jnsnlatlnll cut-out joint. H. M. '" R. Donbleday • . •  402.420 
invalid lifter. J. H. Murdock . . . . . . . . . . . . . . . . . . . . . . . .  402.180 
Ironing board. G. W. Carr . . . . . . . . . . . . . . . . . . . . . . . .. . . 402.d91 
Jack. See J.lftlng jack. Thlll jack. 
Jar lastenlng. preserve. G. Slmklns . . . . . . . . . . . . . . . . .  402.358 
Jeweler'. ItoCk, cuttlng-oll' machine for, F. L. 

Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,171 
Joint. See In.ulating cut-out jOint. Rail jOint. 
.1 onrnal bearing for vehicle wheels, C. Taylor • • • • •  402,286 
Kiln. See Brick kiln. 
Knife. See Shear knlte. 
Lace la.tener • •  hoe. Stollel &; Cuthbert . . . . . . . . . . .  402,546 
Ladder • •  tep, C. R. Wllllama . . . . . . . . . . . . . . . . . . . .. . . . .  402.215 
LamP. g ..... T. C. J. Thomu . . . . . . . . . . . . . . . . . . . . . . . . .  402,204 
Lamp socket. lncandeacent, F. O. Rockweil . . . . . . . . . 402,481 
Lap rlnll. W. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40"1,984 
Last block fastener. W. Cook . . . . . . . . . . . . . . . . . . . .. . . .  402.500 
Latch for sliding doors. W. H. Thomu . . . . . . . . . . .  400.493 
Lathing. machine for making metallic. G. Hayes .. 400.240 
Leather cutting tool. H. W. Winter . . . . . . . . . . . . . . . .  ·400.375 
Letter box • .1. lll. Morris . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  402,b35 
Letter bOl[ alarm. F. Snyder . .  . . . . . . . . . . . . . . . . . . . . . .  402,282 
Level, etc •• bricklayer'. plnmb, J. Smith . . . . . . . . . . .  402,300 
Lifter. See Invalid bfter. 
Lifting Jack, H. H. Clever . . . . . . . . . . . . . . . . . . . . . .  " . . . .  402.141 
Lifting jack. L. J. Crecelius . . . . . . . . . . . . . . . . . . . . .. . . .  ; 402.4O'T 
Lifting lack, W. H. Holmes . . . . . . . . . . . . . . . . . . . .. . . . . .  403.181 
Loading and hol.tlng bucket. W. S. BOIJle . . . ... . . . .  402.134 
Lock. See Alarm lock. FIrearm lock. Hop 

lock. 
Locomotives, driving gear lor. A. Halb1'ouCk . . .. 401,322 
Loem.·Jaoquard, mechanism. CrosaJey .to Mellor . .  402.009 
LoQal plClfn« meohaD ...... .1 • .to B. Hor1O\llUl • • • • . • •  4Cle,4Ii2 . 
__ JIQIII&he _llWe bJUoa, F. 8ehmlrk .. . . . . . . 4UZ,iIIIl 

Jeieutifi e �tutrieau. 
Loom .huttle relief mechanism, J • .to E. HorrockS 403.41i3 
Lubricator. W. H. Cooper . . . . . . . . . . . . . . . . . . . . . . .  � . . 401.40& 
Lumber. machine for grooving. J. T. Graybowskl. 402,62l 
Mechanical movement, D. W. Dodson . . . . . . . . . . . . . 402,234 
Mechanical movement, J. L. Follett . . . . . . . . . . . . . . . .  403.400 
Medicine, bitter tonic. J. D. Delisle . . . . . . . . . . . . . . . . . 402,312 
Meter. See Electric meter. 
Milk skimming device. A. Miller . . . . . . . . . . . . . . . . . . .  4o-.J.178 
Mineral compounds. machine for mIxlng, M. 

Bronghton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4o-.J.sm 
Mould. See Anvil mould. 
Moulding machine. T. A. COn.ldlne. . . . . . . . . . . . .  . .  402,508 
Monuoient. M. D. Judkln . . . . . . . . . . . . . . . . . . . . . . ... . . . .  402,528 
Motor. See Air motor. Blectric motor. SPriDJr 

motor. 
Motor, D. Lovejoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,172 
Motor, H. M. Olsen . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  402.471 
Mower and reaper knives. grIndililr machine for. 

E. H. Fenton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.152 
Mower attachment. lawn. H. Peterson . . . . . . . . . . . .  402.189 
Mowers, grus receptacle for lawn, C. H. BraIth' 

waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,227 
MOwing machine. A. H. Carpenter . . . . . . . . . . . . . . . . . .  402,801 
Mowlnll machine •• dovlce to factlltate grlndlDJr 

seetlon. of. F. J. McClenon . . . . . . . . . . . . . . . . . . . . . .  402.465 
Multlple .wltch board. C. E. MCClner . . . . . . . . . . . .  G.264 
Music holder. Q. N. Kohnke . . . . . . . . . .. . . . . . . . . . . . . . . .  402,/i2a 
Mnslcal notation. B. Boekelman . . . . . . . . . . . . . . . . . . . .  402.225 
011. burning hydrocarbon. C. L. Heverln . . . . . . . . . . .  402,243 
Oll di.trlbuting cartridge and proJectile. G. N. 

McKibbin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,845 
Overdraw or checkrein attachment. B. W. Jones.. 402.456 
Packing, pi8ton, G. H. Meader . . . . . . . . . . . . . . . . . . . . . .  402.267 
Pad. See Harne.s pad. 
Painting apparatu •• S. W Peregrine • • • • .. • • • • • • • . . . .  402.188 
Paper holder, C. H. FIsher . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,2,17 
Paper pulp screen; B. Eller •• Jr . . . . . . . . . . . . . . . . . . . . . .  402,426 
Pen, fountain, S. D. Dias . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.417 
Peptone. serum · albumen, S. E. IDlman. . . . .  . . . . . .  402,49i 
Periodicals. preventing the frBudulent retnrn of, 

R. D. Brain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.188 
Photollraphlc paper. F. H. Rogers . . . . . . . . . . . . . . . . . .  402.279 
Photographlo. plate developing tray; T. S. Wlles . •  402,2U 
Photographic plate holding apparatus. J. P. 

Decker. . .  . . . . . . . . . .  . . . .  . .  . .  . . . .  . . . .  . . . . . . . .  . . . .  . . . .  402.612 
PhotographiC prlntlnll frame, W. H. Fuller . . . . . . . .  402.154 
Piano and harmonium. combined, J.  W. Erbe • . • . .  402,427 
Pipe punch, C. R. Olm.ted . . . . . . . . . . . . . . . . . . . . . . . . . . .. 402,273 

Pipe •• machine for shaping .heet metsl, J. A. 
Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 402.140 

Plow. C. Billup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.soo 
Plow. W. W. Leak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.253 
Plow. Ilang, L. Glbb . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . 402,lb5 
PlOW., .eedlng attachment for. J. S. Hlbbeta. . . . . .  403.24B 
Pocketbook, m&jlnetlc. B. F. Thomas . . . . . . . . . . . .. . .  402,491 
Power. See Horse power. 
Pre... See Baling pre... Filter pr888. 
Pres.ure regulator, J. D. Bowman . . . . . . . . . . . . . . . . . .  402.392 
Printing pr888es. Inking apparatus for, J. T. IIa..-

kin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  402.44. 
Propeller for small boata. hand, E. W. Schild-

knecht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  402.482 
Protector. See Carpet protector. 
Pulley • •  pllt. H. Baute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.221 
Pulley .upport. A. G. Lawrence . . . . . . . . . . . . . . . .. . . . .  402.251 
Pnlp making, wood grinder for. B. Ellers. Jr . . . . . .  404.426 
Pump, J. P. M. Earty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.149 
Radiator, Tompkln • .to William . . . . . . . . . . . . . . . . . . . . .  402.M7 
Radiator for heating buildings, J. Shakleton . . . . . .  4o-.J.807 
Rail joint. E. M. Cooke . . . . . . . . . . . . . . . . . . . . .. . .  402.008. 400.402 
Rall 1olnt. G. A. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,872 
Railway, W. J. Kenney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,164 
Railway bridge guard. Scott 4> O·Hern • • • • . . • . . . . • •  402.437 
Railway cros.lng, .treet. A. J.  Moxham . . . . . . . . . . . . 402.470 
Railway. elevated, A. D. Gate . . . . . . . . . . . . . . . . . . . . . .  402.819 
Railway. elevated and suspended cable, G. R. 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 4W.490 
Railway Signal. automailc. J. T. Carter . . . . . . . . . . . . .  402.31J8 
Railway slgnsl •• tripping device for. J. T. Carter .. 402,50.; 
Railways. tnnnel yoke for cable. C. A. Marshall . . .  402.533 
Razor • •  afety. H. B. Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.463 
Razor strop • .1. Lamont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.461 
Reel. See Clothe. line reel. 
Refrlgeratlnll apparatus. R. R. Grat . . . . . . . . . . . . . . . .  402,IiOO 
Regl.ter. See Fare register. Time register. 
Regulator. See Pressure regnlator. 
Revolver •• cartridge teed pack for. C. J. Ehbeta . . .  402.424 
Ring. See Lap ring. 
Rivet holding device. J. P. Weldemeyer . . . . . . . . . . .  402.286 
Rock drill, F. Buschmanu . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.229 
Rod conpler. A. G. Berry . . . . . . . . . . . . . . . . . . . . . . . . ... . . 402.133 
Roiling mill plants. feed and transfer mechanl.m 

for. R. P. Dolan . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . .  402.14S 
Ropy form, apparatus for delivering material in, 

I. E. Palmer . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . .  40"4.274 
Rubber dam clamp, J. D. Ennes . . . . . . . . . . . . . . . . . . . . .  402.815 
Safety burner, J. 4> H. Mason . . . . . . . . . . . . . . . . . . .. . . .  4OO •. 162 
Saucepan handle. W. H. BerKer . . . . . . . . . . . . . . . . . . . . . 402,131 
Saw feeder, treadle, Arndt .to Stutsman . . . . . . . . . . . .  402,38 1 
Saw teeth. tool tor manlpnlatlng. F. W. Cook . . . . . . 402,400 
Scales. valve operating m811h"nl.m for grain. C. 

H. Cooley .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,510 
Screen. See Paper pulp screen. Window .creen. 
Screw blanks, manufactUring .et, F. Mutlmer . . . . . 402.271 
Screw. wood. H. Knueppel . . . . . . . . . . . . . . . . . . . . . . . . . .  402.83:1 
Seed crusher. cotton. Woodward '" Bibb . . . . . . . . . .  402.289 
Seed, machine for dellntlng cotton. R. H. Collyer. 402.232 
Sewing machine, M. Gardner. . . . . . . . . . . . . . . . . . . . . . . .  40:1.432 
Sewing machine. broom. C. E. Lipe . . . . . . . . . . . . . . . . . 40"2.a37 
Sewing machine feeding mechanl.m. F. T. 

Lelllch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  . . . . .  . . .  400.259 
Sewing machine, overedge. W. Web.ter . . . . . . . . .. . . 400.497 
Sewing machines, glove embroidering attachment 

for. C. Ill. Weyand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4OO.21S 
Sewinll machine.. o.clllating loop taker and 

.preader for, J. L. Follett . . . . . . . . . . . . . . . . . . . . . . . .  400.429 
Separator. See Grain .eparator. 
Shear knife. H. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  400.381 
Shear.. See Hydraulic .hears. 
Sheller. See Corn sheller. 
Shoe .hank machine. W. H. Fowler . . . .. . . . . . . . . . . . .  402.431 
Show ca.e. Fain '" postt>n . . . . . . . . . . . . . . . . . . . . . . . . . . 400,151 
Slllnal. See E1ecj;rlo .Ignal. Railway Signal. 

Switch stand signal. 
Slllnal. and gates. setting appsratna for, T. W. 

Burt. . . . . . . . .  . . . . . . .  . .  . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . .  402,299 
Smoothing and sad Iron healo8r, A. Schmitt . . . . . . . .  402.197 
Snatch block, A. Uren . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  402,208 
Soda, manufacturing cau.tlc, J. A. Bradburn ... . . .  402_ 
Sole edge trimming machines, belt tightener for. 

W. Lahey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.250 
Sound board. ten.lonal. C. S. Weber . . . . . . .  , . . . .. . . .  402.400 
Sower. broadcast .eed, Eberhart '" Steven .. . . . . . . .  �18O 
Spring. See Furniture .prInlr. 
Spring motor, B. Tnrton . . . . . . . . . . . . . . . . . . . . . . .  h . . . .  402,548 
Sprocket wheel, He�ah .to Staley . . . . . . . . . . . . .  : • •  ; . .  403.448 
Stand. See Switch .tand. 
Steam boller, ;f. 1;ialrd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  403.1S7 
Steam bolier, J. Shackleton . . . . . . . . . . . .  : . . . . . . . . . . . .  402.!l56 
Steam ODlrine. E. D. LeaVitt. Jr . . . . . . . . . . . . . . . . . . . . .  402.21>4 
Steam trap. B. W. Felihousen . . . . . . . . . . . . . . . . . . . . . .  402,618 
Stencil . ... W. Smith . . .  , . . .. , .. .. . . . . . . . . .. . . .  , . . . . _ . . . .  4112,281 
8t1tchlng, .book, H. L. ArIlCllcl. .............. .... ... .. . 4II!I.2IIl 

StoPper. See Bottle stopper. 
Stove, Hopkins � Perry . . . . . . .. .. . . .... . . . . . . . ... . . . . 402,4Iil 
Stove, W. H. Owen It aI . . . . .... . ... . . . . . . . . . . . .. . . . 402,5iI1I 
Stove. vapor. S. Daniels . . . . . . . . . ... ... . . . . . . . . ... . . . .  402.409 
Strap loop, A. C. Reeves . . .  · . . . . . . . . . . .  � . . . . . . . . .  _ . . . . 402.1Il10 
Snrglcal needle case, E. WlllbnIndt . . . . . . . . . . . .. . . . .  402,550 
Switch. See Automatic swltoh. 
Switch .tand. F. o. Baker . . . . . . . . . .. . . .. . . . . . . . . . . . . .  400,208 
Switch stand slgnsl. Ill. B. Hur17 . . . . . . . . . . . . . . . . . . . . 402.328 
S:rr\IiJI:es, tube rest for. B. F. Sutton . . . . . . . . . . . . . . . .  402,285 
Teeth, lIIiIng. A. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.852 
Telegraph, duplex lire alarm. S. A. Chue . . . . . . . . . .  402,507 
Tel8ll1'aph, raIlway. �'. J. Crouch . . . . . . . . . . . . . . . . . . .  402,408 
Telegraphy, M. W. Dewey . .. . . . . . . . . . . . . . . . . .  402.414. 402,415 
Telephone and telegraph sy.tem. combined. W. 

Burnley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  400,298 
Thermometric Indicator. W. R. Patterson . . . ... . . . . 402,847 
Thill coupllDJr. W. B. Bl'ad.by. :  . . . . . . . . . . . . . . . . . .. . . 402.5o-.J 
Thill coupling. G. H. Hutton . . . . . . . . . . . . . . . . . .. . . . . .  "'402,527 
Thill conpllng. G. W. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402.681 
Thill coupling. S. G. Smith . . . . . . . . . . . . . . . . . .. . . .. . . . .  402.545 
Thill jack. �·uller .to Morrison . . . . . . . . . . . . . . . . . . . . . . .  4OO.51ll 
Thrashing machines, band cutter platform for. A. 

B. Leeper . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  402.268 
Thread holder and cutter, M. lll. West . . . . . . . .... . . . . 402.498 
TIIlhta, full. S. T. Sutton . . . . . . . . . . . . . . . . . . . .  . . . . .. . . . .  400.202 
Time real.ter. watchman' •• H. W. Smith. . . .  • . . . .  402.359 
Timing apparatus for race courses, R. O. Adams .. 402.291 
Tongue .upport. E. Han.haw . . . . . . . . . . . . . . . . . . . .. . . 402,443 
Tool. combination household. F. A. Huehn . . . .. . . .  402,827 
Tool driver. C. H. Olson . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  40'0!,538 
Toy car. coln-operated. A. C. Ral[ . . . . . . . . :. . . . .  . .. . . 402,S61 
Track clearer, J. M. Chrl.topher . . . . . . . . . .. . . . . . . . . .  402.406 
Trap. See Steam trap. 
Trapeze, revolvlDJiC'. J�. A. Vaidls . . . . . . . . . . . . . . . . . . . .  402,_ 
Trestle. adju.table, L. Maurer. . . . . . .  . . . . . . . . . .. . .  402,176 
TroUirh and rack, combined. Crltchlleld &; Em-

mODB • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 0,145 
Truck, car, L. K. Jewe't . . . . . . . . . . . . . . . .. . . . . . . . . . . .  402.163 
Truck. car, M. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402,400 
Truck, car, B. J. La Mothe . . . . . . . . . . . . . . . . . . .  4OO,l6'i'. 402,169 
Truck, grand plano, C. H. Martin . . . . . . . . . . . . . . . . . .  402.;.40 
TrUCk. railway car. B. J. La Mothe . . . . . . . . . . .... . . .  400,163 
Truck, uprllrht plano. C. H. Martin . . . . ... . . . . . . .. . . . .  402.S41 
Tubes. machine for IInlshlng metaI, L. F. Bett •• • •  402.133 
Twine holder. Tidball .to Von Stein . . . . . . . . . . . . .. . . . .  400.208 
Type cue, H. Freeman . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  402,311 
Type .ettlng machine. R. W. Nelson . . . . . . . . . . . . ... . 402,587 
Typewriting machine •• copy holder or easel for 

u.e with. N. C. �'owler, Jr . . . . . . . . . . . . . . ... . . . . . . . .  400,018 
Umbrella. S. Schwartz . . . . . . . . . . . . . .  : . . . . . . . . . : . . . . ·402.486 
Valve. J. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.228 
Valve and .eat. steam engine. R. C. Paul . . . . . . .. . .  402.4;'2 
Varnish receptacle • •  hoe, J. Hoerle . . . . . . . . . . . . . . . . 400.326 
Velocipede. C. E. Duryea . . . . . . . . . . . .. . . . . . . . . . . . . . . .  402,813 
Vending apparatus, J. A. Wlillams . . . . . . . . . . . . . . .  402.374 
Vendi nil machine, P. Everitt. � . . . . . . . . . . .  ; . . . . . . . . . .  400,515 
Wagon box, S. E. Oviatt . . . . . . . . . . . . . . . . . . . . . . .... . . .  402,183 
Wagon. dnmplng. C. & A. B. Linn . . . . . . . . . . . . . . .. . .  402.532 
Warping machinea, drop wire .top mechani.m for. 

J. lll. Prest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.278 
Washing machine, D. H. Benjamin . . . . . . . . . . . . . . . . .  402.222 
W".hlnll machine. H. Seam .. n . . . . . . . . . . . . . . . . . . . . . .  402.355 
Watch or other cues. machlnf\ for engraving, A. 

Zuahlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402.880 
Watch pendant, P. Perret . . . . . .. . . . . . . ; . . . .. . . . . . . .  402.478 
Watch. repeatlnll, C. Morlet . . . . . . . . . . . . . . . . . . . . . . . . 400.1143 
Water. apparatna for pnrlfylng. J. H. Bleaslng . . . .  402,224 
Water elevator, A. HOlreland . . . . . . . . . . . . . . . . . . . . . . . .  402.100 
Water Ilate. J. E. CaplinKer . . . . . . . . . . . . . . . . . . . . . . . . . .  402,1:19 
Water heater. W. A. White . . . . . . . . . . . . . . . . . . . . . . . . . .  402,499· 
Water tanks, construction of. W. H. Harrelson . . .  4tl2.446 
Wheel. See ·Spocket wheel. Wind wheel. 
Wind wheel. L. S. Pfouts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,476 
Windmill. C. Schmelzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  402,353 
Window .creen and frame. adjustable. C. H. Bar-

rett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4OO,2Il6 
Wire hook. R. Gorton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402,438 
Wood. machine for bundling kindllDir. J. FI.cher. 402.428 
Wrapper or envelope, merchandl.e. L. P. Le· 

clercq . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  402,3d6 
Wrench, V. J. McDonnell . . . . . . . . . . . . . . . . . . . . . . . . . .. 402,26Ii 
Wrench. 1. F. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408.166 
Writing cue. C. E. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . 400,244 
Yoke, neck, J. E. Purdy . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 400,193 
Zinc vapors and collecting the metallic zlne there-

from. condenBiDll. E. Wal.h. Jr . . . . . . . . . . . . . . . . .  400.210 

DESIGNS. 
Bookmark. S. P. Spencer. J r  . . . . . . . . . . . . . . . . . . . . . . . . . .. 19.672 
Bretsel or cracker. E. H. Sandt . . . . . . . . . . . . . . . . . . . . .  19,1I69 
Bridie hit, G. F. Eberhard . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,(l64 
Bru.h or mirror back. H. Berry . . . . . . . . . . . . . . . . . . . . . . 19.062 
Carpet, J. L. Folsom . . .  . . .  . . . . . . . . . . . . . . .  . . . . . . .. . .  19,065 
Carpet. H. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,067 
Carpet, W. E.  Sayers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.1110 
Cloaking. etc •• fabric for, H. Topham . . . . . . . . . . . . ... .  19.0'13 
Curtain, drapery. etc .. C. Wheeler . . . . . . . . . . . . . . . . . .  19.(174 
DI.hes. ornamentation of, E. Gerard . . . . . . . . . . . . . . . .  19.006 
Knitted garment, S. Conde . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,063 
Organ cue toP. I • .  H. Mar.ton . . . . . . . . . . . . . . . . . . . . .. . .  19.068 
Spoon or fork l!andle. F. Schmidt . . . . . . . . . . . . . . . . .. . .  19.(171 
Stove .helf, G. E. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  19,0'15 
Watch cue. T. K. Benton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,061 

TRADE M.ARKS. 
Books and printed matter. society. Snpreme SIt. 

tlng of the Order of the Iron Hall . . . . . . . . . . . . . . . .  16,544 
Canned 88lmon. Nu.hagak Canning Company . . . . . .  16,541 
Chock •• Westcott Chuck Company . . . . . . . . . . . . . . . . . .  16,546 
Collars, sweat, E. L. McClain Manufacturing Co .. . .  16.589 
Denims, L. C. Hasell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,6:16 
Lamp chimney •• Societe Anonyme pour la Fabrica-

tion D' AppareU. D'Eclalrage . . . . . . . . . . . .  . .  . . . .  16,543 
Medicines, certsln named. Fore.tlne Medicine 

Company . . . . . . . .  . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  16,584 
Oil. painting and graining. J. B. Sipe 4> Co . . . . . . . . . .  18,543 
Oranges and other citrus fruit., Indian River 

Orange Growers' Association . . . .  . . . .  . . . . . . . . . . .  I6,6S'l 
Perfumeries and soaps, liquid and powdered. J .  

Wanamaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,545 
Befrillerators and beer, water and wine coole .... .1;' 

C. Jewett Manufacturing Company . . . . . . . . . . . . . .  l6,Ii1I8 
Salve. corn. Giant Chemical Co . . . . . . . . . . . . . . . . . . . .. . .  ]lI,536 
Statuary. C. Beer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,632 
Watch cues. H. Muhr'. Son . . . . . . . .  : . . . . . . . . . . . . . . . . .  16,640 
W&tchea and watch cues, Crescent Watch CUe 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,53S 

In •• de Page, each lalHJrtlon _ _ _  "Ii cent. a nae. 
Back Page. each I n "ertlon - - _ 81.00 .. Une. 

The above are charge. per agate ime-about eight 
words per line. Thl. notloe .how. the width of the line, 
and is .9t in agate type. Engravings may head adver­
tisement, at the .8&me rate per agate line. by meuure­
ment, as the letter press. Advertisements must be 
received at publication oMce as early as Thursday morn-
109 to appear In next I.sue. 

USE ADAMANT WALL PLASTER 
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any kind of weather. It is 
in general use. Licenses 
grant.,d for the m�, 
using. and .elling. Address 

ADAMANT MFG. CO. 
"I E. Gene"ee Streel, 

Syracuse. N. Y. 

CONCRETE. - BY JOHN LANDIS. 
Practical note. on the mIl<I.ng and manipulation of ce­
ment.. Contained In SCII<NTIFIO AMBRICAN SUP­PLBHlIlNT, lSO. 643. Prloe 10 cents. To be had at thls 
oMce and from all newedealers. 

Screw Cnl­ti� .A.uto­matic Cro •• Feed, etc. 

Catalogue 
Free ofall our 

ICE·HOUSE AND COLD ROOM.-BY R 
G. Hatlleld. With direction. for coOBtruction. Four 
engraving •• . Contalned In SCIBNTI1l'IC .AlmRICAN SUP­'· J.EMBNT, li9. Price 10 cents� To be had at thIs oftlce . .... ·rl of nH' newsdealers. 

SEBASTlAN,MAY&CO' 
Improved Screw 

Drill Presses, Chucks, 
Dogs, and machinists' 
teurs' outfits. Lathes 
Catalogues mailed on 
165 W. 2d St., 

JUST OUT I ALUM INUM - STEEL HACK SAW. Frame and 1 doz. blades. $2 ; Blades per doz.. 8.Inch, fl. bL mall upon recel.}!t of price. Hard but not brittle. 
C.RE�CENT lllFG. CO., CLEVELAND, O. New catalogue Of Engineers' Specialties. 

P H O T O C R A P H 8 . The phoj;ograPhIn
f 

of Machinery. Bridges. Factories, and Iron Work of al descriptions. Write for samples. GBOo P. HALL '" SON. 1M Fulton Street, New York. 

INGERSOLL-SERGEA.NT 

ROCK D R I LL CO. 
1 0  I'ark Place. N. 1/'. Rock Drill., 

St��';, �h����r�'\iachlnes Coal Cutters, 
Diamond Core Drills. 

Boiler., Hoists, 
Electric Blasting Bai�';,"���lre. etc. 

MiniD�. Tunnel­
Machinery. 

WATC H M A K E RS 
Send to A mericlln Watch Tool Co., 
Waltham. Mus •• for price list of Whitcomb 
Lathea and for the new Webster-Whltc<imb. 1rt$3 PR INT ING PRESS 

For cards, label., etc. Circular pres., � Size for .01,,11 newspape .... W. Rotary 
lObber. 9rl.�. $100. DO all fi"ur own print.. 
f�f �:e�.;t���I�fc. l.:'n� �rl

s=p� eat·alQgue of pre •• e., ty{,e. card •• etc., to factory. KELSE Y & 4)0 .. Meri den, Con n. 

Stored E n e rgy 
ACCUMULATORS for Electric LI�ht1ng and 

Street Car Propul.lon. 
BLBCTRICAL A CCUMULATOR COMPANY, 

No. 44 Broadway, New York City. 

A Printed copy of tne SPOOltlcation and drawlog of 
any patent In the foregoing 1I8t will be furnl.hed from 
this oMce for 25 cent .. In ordering plea.e .tate the name 
and number of the patent desired. and remit to Muon 
CO., 361 �dway. New YOrk. Edc S t Canadian Patent. may now be obtained by the 0 y S e m .  Inventors for any of the Inventions named In the. foJoeo 
going list. provided they are simple. at a cost ot $40 Comr,lete Blectrlc Light and Power Plant.. Street Cars 
each. If complicated. the co.t "III be a little more. For 

equ 
�=��=�?:c&r�p:�tg�·c��Tn

o
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ruu lnItzuotlons addreM MllDD " .Co., 361 Broad�� THE · EI.BCJ'I'RO D Y N A MIC COMPANY NftI J� .  Other fllAilln pat,QQta mar also De obtained. I II .. :&!M Val'tU' sc.. PIdl........... ... • 

© 1889 SCIENTIFIC AMERICAN, INC.



Founded I>y Mathew Carey, 1785. 

H E N R Y  OAR E Y  BAI R D  If. 00. 
For Sheds and Pou ltry B u i ld i n gs 

Industrial Publishers, Booksellers, aud importen. 
S1 0 Walnnt St •• Philadelphia. l'a . . U. S. A ,  
rrour new and Revised Catalogue of  Practical and 

Scientific Books, 84 pages� 8vo, and our other Catalogues 
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st�� to any one in any part of the world who will furnish his 

adcsress. 

UNEQUALED 
For House, Barn. 

and all out-buildings. 
Anybody can put it on. 

PRIOE LOW. 
Write for Sample and Book. 

Excellent Roof. Anybody can apply, PrIce complete 
$2.00 per too sq . Feet. 

Improve and protect your out-buildmgs, fences, etc., with 
�Iate Paint. It is durable, ornamental, easily 

applied, and costs In barrels only 
60 Cents a C a l ion . 

ARCHITECTURAL BOOKS. 1 43  Du_e St., New York OIty. 
INDIANA PAINT lJ£ ROOF INC CO. 42 W I!ST B R OADWA Y, N E W  YOR K .  

Usefu l ,  Beautifu l ,  and Cheap. 
To any person about to erect a dwelling house or )!ta­

ble, either In the country or city, or any bnilder wfli)llng 
to examine the latest and best pla.ns for a churcb, school 
house. club bouse, or any other pnblic building of high 
Or low cost, should procure a complete set of the ARCHI ... 
TECTS' AXD BUILDERS' EDITION of thA SCi E NTIFIO 
AMKHICAK. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the woDk suggesti ve and most usefnl. They contain 
colored plates of the elevation. plan, and detail draw­
ings of almost every class of building', with specifica­
tion aud a)Jproximate cost. 

Four bound volumes are now ready and may be ob­
tainedt by mail, direct fr(Jffi the pubJishers or from any 
neWSdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.00. Address 
and remit to 

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

ELECTRICAL WELDING. -DESCRIP-
tion of a metbod of welding by electriCity devised by 
Mr. N. Von Benardos, of 81. Petersburg. With 38 lI1us­
trations. Contained in SCIENTIFIC AMEltlCAN Sup­
pr.EMENT, No. 63i). Price ]O cents. To be had at this 
01l!ce and from al\ newsdealers. 

MINERAI: 
LW00t. 

AS A LINING 
in WALLS and FLOORS for pre­
venting escape of warmth and 
1!-IiE

d:�den�e��:;:eMf::'p�y 
Wool Co., Cleveland, Ohio. 

ELECTRO MOTOR, SIMPLE. HOW TO 
mllke. By G. M. Hopkins.-Descrlptlon of a small electro 
motor devised and constructed WIth a view to assisting 
amateurs to make a. motor which might be driven with 
advantage by a current derived from a battery, and 
whlcb would have su1l!clent power to operate a foot 
lathe or any machine requirinj,t not over one man power. 
With 11 figures. Contained in BCIENTIFIC AMERICAN 
SUPPLEM"NT. No. 6 4 1 .  Price ]O cents. To be had at 
this office and from all newsdealers. 

Da: C> TC>:EI.&. 
The most efficient and economi­
cal means of obtaining from one-���!�J? fl�
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�o�g�

s
;�1clt

er
d��� 

the greatest amount of work with 
the use of the smallest stream 
of water. specially adapted for 
running cheaply and effiCiently, 
Printing Presses, Elevators, 

ADVICE TO YOUNG MECHANICAL ���f�� J>;lh���S, t"a�t�s,�!�: Engineers.-Address by Prof. Perry, to his students at tal Contrivances, and in fact, the Flnsbury Technical Colleee. A paper of great value I any � piece of Mechanism and interest to all working engineers. With one en- Rinahamtou Hyd'raullc graving. Contained In SCIENTIFIO AMEltICAN SUPPLE- Street, Binghamton, N. Y. 

�J'l;l!�8J'�!Wsfe�lir�? 
cents. To be had at this office -----�------:....:::......-=-=--..:.:......::.:...:...:� .:.. 

NOTES ON TECHNICAL EDUCA-

OIL WELL SUPPLY CO. Ltd. 
91 de 92 WATER STREET, 

PIU!lbn" gh, 1'a., 

tion.-A paper by Dr. R. H. Thurston, In whicb the au­
thor discusses the reason und purpose of technical ed­
ucation, and its value in the development of the powers 
of the masses of the people, and the tlecuring of the 
greatest possible prosperity ot the nation. Contained 
in SCI E " TIFIC AMERICAN SUPPLEMENT, No. 66S. 
Price lO cents. To be had at this office and from all 
newsdealers • 

MODELS Experimental Work 
& Light Machi nery 

N, ERLANDSEN, 107 Rivington Street, N. Y. 

POLAR PLANIMETER. - A  PAPER 

Pls Eu.;t;f.il
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SCIE:STIFIC AMERICAN SUPPLEMENT, No. 6a , .  Price 10 
cents. To be had at. this office and from all newsdealers. 

Tbemost successfll l  Lubricator 
for Loose Pulleys in U8e. 

VAN nUZEN'S PA'I'ENT 
LOOS E P U L L E Y  O I L E R. 
Highly recommended by those wbo 
have used them for the past two 
years. Prices very reasonable. Every 
user of machinery should have our 
.. Catalogue No. 55 j "  sent free. 
VAN DUZEN & TIFT, CincinnatI. 0 

WATCH CLEANING AND REP AIR-
Ing.-A valnable and practical paper, full of useful sng. 
gestlons. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, No. 664. Price 10 cents. To be had at this 
office and from all newsdealers. 

Manufacturers of everything needed for 
.A.:Et..'X'EISZ .a. 1V  �:mLL& 

either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, llrilling Tools, etc. �mI��1t Illustrated catalo�ue, price 

lists and discount sheets 
on request. 

HARRISON CONVEYOR ! 
SUPERFICIAL TENSION.-A PAPER 

Ha!:lling 6rain, Coal, Sand, Clay, TaG B:rk; Cinders, Ores, Seeds,&,c. 
&���. I BORDEN, SELLECK & CO., {MJ,�'�':,rs, 1 Chicago, ilL 

FORE IGN PATENTS 
THEIR COST REDUCED. 

Tbe expenses attending the procnrlng o f  patents in 
most foreign countries having been considerably re­
dnced the obstacle of cost Is no longer in the way of a 
arlle proportion of our Inventors patentmg thelrlnven. 

tlons abroad. 
CANAIJA .-The cost ot a patent In Canada Is even 

less than the cost of a United States patent, and the 
former mcludes the PrOVInces of Ontari". Quebec, New 
Brunswick, Nova Scotia, British Columbia. and Manl. 
toba. 

The nnmber of our patentees who avail themselves of 
the cheap and easy method now o:tfered for obtaining 
patents In Canada Is very large, and Is steadily Incre ..... 
Ing. 

ENGLA ND.-The new Englfsh law, which went Into 
torce on JaD. 1st. 1885, enables parties to secure patents 
in Great Britain nn very moderate terms. ABrltish pa­
tent includes England, Scotland. Wales,Ireland and the 
Channel Islands, Great Britain is tbe acknowledged 
financial and commercial center of the world. and ber 
goods are sent to every quarter of the globe. A goad 
Invention is likely to realize as much for the patentee 
IL Enlllana as bis United States patent produces for 
him at home, and the small cost now renders It possible 
for almost every patentee in this country to secure a pa­
tent in Great Britain. where his rights are as well pro­
jected as in the United States. 

O'l'HER COUN'I'ltJ ES.-Patents are also obtained 
on very reasonable terms 1n France, Belgium, Germany. 
Au-trIa, Rnssla. Italy. Spuin (the latter includes Cnba 
ano ail the other Spanish Colonies), Brazil, Hrltish India 
Australia, and the other British Co:onies. 

An experience of FORTY years has enabled the 
publishers of THE SCIKNTIFIC AMEltICAN to establish 

competent and trustworthy age"cies in all the principal 
foreign countries, and It has always been their aim tQ 
have the business of the�r clients promptly and proper. 
ly done and their interests faithfully guarded • 

A pamphlet containing a synopsis of the patent laws 
ot all conntrles, Including the cost for each, and othe 
information useful to persons contemplatmg the pro. 
curing of patents abroad. may be had on application to 
this office. 

M U N N  &: ('0., Editors and Proprietors of THE SCI. 
ENTIFIC AMERICAN. cordially Invite all persons deslrlnlf 
any information re1ative to patents, or the re.p.stry of 
trade-marks. in this country or abroad, to call at their 
o:IHces, 361 Broadway. Examination of inventions, con­
sultation, and advice free. Inquiries by mail promptly 
answered. 

Addreas, MU ri N  & CO ..  
Pnblishers and Patent SOlicitors • by M. Van der Mensbrngghe, explaining the /lctlon, of 

the 8D1'face tension of liquids npon fioating bOd I .... , ',by 
.. few BinIple experiments, and the action of 011 upon 
waves. WIth bfigores. Contained in SCIENTIFIC AMERI­
CAN S UPPLEME X T, No. 662. Price 10 cents. To be 
had at this office and from ail newsdealers. ICE and REFRIGERATING MACHINES BRANCH OFFICES :  NO. 6?236;n!
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ARTESIAN 
Wells. Oil and GOB Wells, drilled t'l���� �:%(:I,�,�,rl�,::! 
:m��"J'.,';,����� able Horae Power and Mounted 
Steam Drilling Machines for 100 to 600 ft. Send 6 cents for illustrated 
catalogue. lI'ie."ce A ' 'It'lII ian 
and Oil Well S u pp l y  Co., 
80 Beaver Street. New York. 

HOME-MADE INC UHATOR.-PRACTI-
caJ directions for the manufacture of an effective incu­
bator that has been carefully tested and found to per­
form all that may be reasonably expected ; with direc­
ttons for operating. With 4 figures. Con tamed in SCI­
ESTIFIC AM I�RICAN SUPPLEM I�NT. NO. 630. Price 10 
cents. To be bad at this office and from all newsdealers. 

SEAMLESS T UBES.-DESCRIPTION 
of the vnrious processes of manufacture ; witb 44 figures 
illustrative of the apparatus used. Contained In SCIEN­
TIFIC AMEIUOAN S U P PLEM"NT No. 6aS. PrIce 10 cents, 
To be had at this office and from all newsdealers. 

TH E  PENNA. DIAMOND D R I LL & MFG. CO. 
I I I ltDS nORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 

PULLEYS Cheapest, Lightest, and Best. Made by 
• Hardwood Split P. Co . •  Menasha, Wis. 

PERFECJ�SPA.!!� I L E 
The Koch Patent File. for preserving newspaperS, Mag. 
azlnes. and pam!)hlets, haa been recently inIproved and 
price reduced. Subscribers to the SCIENTIFIO AMEHI­
CAN and SC IE�TIFIC AMERICAN SUPPLEM ENT can be 

The Pictet Artificial Ice Company (Limited), Room 6 ,  Coal & I ron Exchange, New York. �Uildlng, near 7th Street, Washington. D. C. 

ASBESTOS Fire Felt Coverinlfs, 
Packing., Sheathings, &c. 

The CHALMERS·SPENCE co., Mfrs. 
4 1 9-42i'i 8th Street, East River, N. Y. 

2 to W H. P. THE MOTOR of t9th Century 
Economy, ReUability, 

SimpliCIty, Safety. 
The Best on manufactured gas 

and the onJ;y one that makes its 
Dum Gas. Can be used Any Place, 
rodo Any Work, and by Any One. 
For circulars. etc . •  address 

Charter Gas Engine CO, 
P. 0, Box U8, 8terling, Il l .  

Branch House. 152 Lake �treet! 
Chicago. New York Agency, W. 
J. Dougherty, 470 Canal Street. 

TIMBER AND SOME OF ITS DISEASES 
-An elaborate and a very valuable series of papers 
sbowing the various causes of the decay of timber and 
how in many cases it can be prevent�d. Illustrated with 
39 engravhigs. Contained in SCIENTIFIC AMERICAN 
S UPPLEM"NT, NoS. 637, 638, 640, 64:1. 644 , 
64S, 6i'i6, 66 1 .  664, 66li. Price 10 cents each, or $1 for the entire series. �'o be had at tbis office and 
from a11 newsdealers. 

Clark's Noiseless Rnbber Trnck Wheels 
Save floors. Anti-li"'riction Casters. 

Rubber Furniture Casters, etc. 
Catalogue free. 

Geo, p, Clark, Box L.Windsor Locks, Ct, 

TO , BUSINESS MEN. 
The value of the SCIENTIFIC A MERICAN as an adver­

tising medium cunnot be overestimated. Its circulation 
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ries, and is  read in all the principal Jibraries and reading 
rooms of the world. A business man wants something 
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advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intinence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a Ilst of publicat�ons in �n.lCn. yuu deCIde It is 
for your interest to advertIse. ThIS IS frequently done, 
for the reason tnat tne agent gets a larger eommission 
from t� papers having a smitH circulation tMn is allow. 
ed on the SCIENTIFIC AMERICAN. 
dr�� 

rates see top of flnt column of l�is page, or ad. 
MUNN &: CO .. Publishers, 

361 Broadway. New Y ork. 

r C E - H O U S E  AND REFRIGERATOR. 
Directions and DinIensions for construction, with one 
Illustration of cold house for preserving frnlt from 
season to season. The air Is kept dry and pure through. 
out the year at a temperature of from 34" to 36°. Con­
tained In S(,IE"TIFIO AMERICAN SUPPLEMENT No. 1 1 6. 
PrIce 10 cents. To be had at this office and of all new .. 
l1eaiers, 

BA R R E L  MACHINERY. 
E. &. B. HOLMES, 

BUFFALO, N. Y. 

FAMILY ICE MACH INE If,�i�
n
/$�(j:,

i
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s 
Circular. L. DERMIGNY. 126 West 25th St .. New York, 

MODERN CAVALRY ON THE FI ELD 
of Battle.-By Col. R. S. Liddell. An Interestine bis· 
torical resume of what has been accomplished by the 
cavalry in various notable battles, and discussing the 
value of this branch of the service. contained in SCI­
ENTIFrc AMElt lCAN SUPPLEME ' T, No. 664 . Price 
]0 cents, To be had at this office and from all news­
dealers. 

E R I E  E N G I N E  W O R K S  ,W����;A��;)����":VA $TAT 1 0 N A R Y - P O R TAB L E - A G R I C U L.TUR A l.  - E N G I N E: 5 S TAT I O N A R Y - P O R T A B L E  - V E RT I C A L - B O I  L fE:  R S 

AN EW CATALOC UE 
VALUA��PAPERS 

Contained in SCIENTIFIC AMERICAN SUPPLEMEN'l" sent 
free oj charge to any address. 

ll1 U N N  de CO., � 361 Brondway. New York. 

TO MACH INE MANUFACTURERS 
The subscriber has an article of sterling merit, for 
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business. or parties who would like to establish a new 
business, to manufacture and sell. }4'ully protected by l:t. 
number of valuable patents. Would take an interest in 
the business as part payment for the patents, or would 
sell them outright if desired. 

Addl'ess W. C , , ,  Box 268i), Boston,  M aIO!>. 

SM ELTING and REFI N I NG WORKS CO M PLETE, 
A'J' RECEI VER'S SALE. 
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equipped Smelting and Refinery Works, fitted with the 
1atest and most approved plant of very best quality, in 
use on1y a few months. Located in the heart of the 
mineral reJ{ion. and drawing from the mines of North 
and South Carolina, Geor�ia. A1abama and 'l'ennessee. 
A1so at same time and place, a pole road of 12 miles in 
length. with equipment, runninll to the vicinity of nu­
merom� developed and workin� mines. For ful l  informa­
tion, address RECEIV.l:f:R, P. o. Box 'jai, Baltimore, Md. 

WANTED -Machinery t o  build. Specialues in 
• CAST IRON to manufaoture. �'Ine 
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�V.�aC�dg�t�£6�L�k��s!.}1. T� Scientifi c A meri can 
DRY AIR REFRIGERATING MACHINE. 
Description of Hall's Improved horizontal dry air refrig_ ���j�'r �:;To��, �h����i�
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tions per minute, and capable of reducing the tempera. 
tnre of 90° above to 50" below zero. With five figures 
shOwing plan and side elevation of the apparaUus. and 
diagrams illustrative of its performance. Contained in 
SCIENTIFIC AMERICAN S UPPLEM ENT, No. �8S. Price 
10 cents. fo be had ... this office and from all news­
dealers. 

AGENTS $715 per month and expenses 

PUBLICATIONS FOR 1 889. 
-0--

The prices of the di:tferent publications in the United 
States, Canada, Rnd Mexico are as follows ; 

RATES BY MAIL, 
Tke SCientific American (weekly), one year $3.00 
The SCientific American Supplement (weekly), one 

year. • . , . • • . • • • 6.00 
The Scientific American, Export Edition (montbly) 

one year, 5.00 
The SCientific American. Architects and Builders 

Edition (monthly), one year. . • • . • 2.60 
COMBINED RATES. 

The SCIentifiC American and Supplement, • $7.00 
The ScientifiC American and Architects and Build-���
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" SCIENTIFIC AMERICAN." In Irtlt. Necessary for ;) 
every one who wishes to preserve the paper. Address pENSIONS ta80,000,OOO for 801-, aiers. Sailors, thelr wldoW8 

or parents. PlIlISIONS INCR/I.4.8lUI. Discharges pro­
cured. �"opension,NO.l'BB. Latest law, pampb· le,Free I PATBIOKO'FABRELL, Att'y,Waahlngton,D.C. 

WANTE D paid aay active man or woman to sell our goods 
by sample and live at home. Salary paid 

ON ���fa:lin�!:.�l::: �R��.aD�� t!:���:�i 
SALARY. ;!�:e C)� • .AU:�i��A1::�:.Sllver-

ers Edition, . • • • • b.OO 
The ScientifiC A merican, Supplement, and Archi-

tects and Builders Edition. . • . • • 9.00 M U N  N & C O . ,  Publishers SCIENTIFJO AMRRICAN. DEAFNESS and NoiSes In HEAD 
EntireJycuredbYrJ 
Peck's Pa.t. lmproyed .. 

'l'ubular Ear Cushions. Whispers heard dis- ... t.mctly. Unseen, comfortable, self�usti::tl'. ' " 0 g;r.:t�'����I�'5Tt.::t:!� .::!:'r�l ' " st: Ny. Write or call for illustrated book of proofs FREE. 

WEITll1YER PATENT FURNACE. BOILERS OF EVERY DESCRIPTION. 

I D E  AUTOMATIC ENCINES. Traetion and Portable Engines. 
S-rEA:M: :Fl.OAD ROLLER.& .. 

ManufaGtured by FOU N DRY &. M ACH INE DEPT. , Harrisburg, Pa. ,  U, S. A. 

Proporti0n41£ Rates fO'/' S ia:  Months. 
This Includes postage, whlcb we pay. Remit by postal 

or express money order, or draft to order of 
MUNN & CO •• 361 Broadway, New York. 

• W 0 R K I N G-M  0 D E L  S & L IGHT M ACH I N E R Y ,  I N V E N T I O N S  D E V E L O PE D .  S e n d  fO I' M od el C i r c u l a r . J o n e s  B r n s .  E C o  . .  C It: ' T I  O .  

© 1889 SCIENTIFIC AMERICAN, INC.
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Inside Paae. each insertion ... .. ..  .,. a cents a line. 
Back Palre, each im.erlion • • •  $1 .00 a line. 
The above are charg-es per agate lIne-about eight 

words per line. r�rhi8 notice shows the width of the line, 
and is set in agate type. Eng-ravings may head adver .. 
tisements at the saIlle rate per agate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
ing to appear in cext issue. 

R I D E  C Y C L ES I  
VICTORS ARE UE!ST f 

BIcy cles. TricYClesJ and Safeties. 
Sena for free Illustrated 

Catalogue. 
Overman Wheel Co., nrakers, 

BOSTON, MAS!S. 

T H E  COPYING PAb.-HOW TO MAKE 
and how to u�e ; with an engraving. Practical dir�ctions 

Ititufifi t �mtritau. 
T H E  " WE LLS' L I C H T "  

WALLWORK I/!; W ELLS' PATENTS. 
Adopted by the British Government at Woolwich Arsenal and Chatham Dock­

yard, and by the La" gest (Jontl'actol's and EnRineers in tbe World. 
CAN EASILY BE CARRIED ABOUT BY TWO MEN. 

Requires no Eudne f Boiler f or Air Compressors I to Drive it, as others do. 
OV E R  1 000 SOLD I N  6 M O N T H S .  

2 0 0  are i n  con.tant USil on the extensive workings of tbe Manchester Ship Canal. 
l.'be only CommerciallY Perfect Lamp of Its class in the market. 

The Patentees are now starting for the States with a view to gpanting Licenses for 
the manufacture and sale of these Lamps, or of forming a Company to work the pat­

ents. Communicationb, which will receive attention on arrival, can be addressed 
WALLWORK & WELLS, care David Wi l liams, Esq . ,  66 Duane St. , New York. 

T H E  O R I G l NAL, lfNVU LCANIZED p� 
CALLED THE STANDARD--:-�r �tl:'e��

e
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Accept no packing as JENKINS PACKING unless stahiped 
with our 6 .  TTade Mark." , { '1'1 Job" Street, N. Y. 

JENKINS BROS' 105 Mllk �trt!et, BOllton. 21 N ortb 6th St., Pblla. 
• 64 Dearborn St., ()h1ealro. 
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letter to the pad ; how to take off copies of the letter. GOO D S ELL'S Contained in SCIENT l FIC AMERICAN SUPPJ.EMENT, No. 
43S. Price 10 cents. For sale at tbis office and by all 
newsdealers in all parts of the country. . TH E  KODAK CAMERA PACK I N G S. 

--------------------............... -------------------------
Makes 1 0 0  In .. tantnneons 

Pictures by simply pressing a 
button. Anybody CHll use it who 
can wind a watch. No focusing. 
No t.ripod. Rapid Rectilinea.r 

L e n  s .  Photogra
ll

hs 
�e°ri��� l�

b
J;g;:: 

an 

of Labor �)n"rRt.olr- can finish 
own pictures, or 

send them to the fac­
tory to b(ll finished. 
Morocco covered Ca­

mera, in h a n d s o m e  
s o l e - l e at h e r  case. 
loaded for 100 pictures, 

see SCI. AM., Sept. 15, '8& 
Price, $".:;') .00.  Reloading, $".:.00. 

The Eastman Dry Plate & Fi l m  Co. 
Rochester, N.  Y. I 1 5  Oxford St., London. 

Send jor copy oj Kodak Primer with Kodak Plwtograph. 

The ECLI PSE 
HYD R A U L I C  

E LEVATOR 
Simple, Durable, Economical, 

and Absolutely Safe. 
Cannot fall or freeze. 

Tuerk Hydraul ic Power Co. 
New York. Chicago. 

Scientific B!!!!!s Catalogue 
ItECENTLY P U B I,ISHED. 

Our new catalogue containing over 100 pages, includ­
Ing works on more than fifty different subjects. Will be 
mailed' tree to any address on application. 

M U N N  &; CO., Publishers SCientific American, 
3fH Uroadwny, New York. 

O I L ENG INES . 
}1'or Printers, Steam Yachts, 
pumping water, sawing wood, 
making .ice-cream, Carpen­
ters, Mechanics. 1 to S H. P. 
Fuel, Kerosene. .N 0 d 08t. 
Automatic in fuel and water 
supply. Illustrated Cata­
logue free. See ill ustrated 
notice in Sci. Am. Aug. 4.1888. 

ENGINE CO. 

PARIS EXH IBITION OF 1 889.-DE-
t�b

i
ift��� �:J�i �::�l����n�� �1�\c�f��;

c
�1�1:��gu��� 

The Trocadero Park. The Champ de Mars. The Wbarves 
and the Esplanade. Present state of the work. illus­
trated with three engravings. Contained in SCI EN­
TIFIO AMERICAN S PPPJ,F.M �NT. NO. 6 .. '1. Price 10 
cents. To be had at this office and from all newsdealers. 

HAR M O N 'S I M PR OVED 
- Leveling Instrument. 

With or WithOllt Compnss. 
For Engineers, Contractors. and all 
others requiring a low price Leveling 
Instrument for grading, measurin� 
heights, squaring, or getting any de­
sired angle. Illustrated circular sent. 
on receipt of stamp. 
J O H N  W. H A R M O N ,  6;') Hav. 
erhill Stl'eel, Boston, llJass. 

ALUMINUM. INFLUENOE OF. UPON 
Cast Iron.-A paper by W. J. Keep. C.E., giving the re­
sults of a series of carefully conducted tests to settle 
the question as - to whether aluminum which has been 
added to iron remains therein after it has been cast. 
With 7 figures. Containej In SCIENTIFIC A MERICAN 
SUPPLEMENT. No. 66'J. Price 10 cents. To be had at 
this office and from all newsdealers. 

ALL ___ _ _ 1::; ' C�STINGS FR��ECIA\ ERNS 
� ---E-ABL AND FI N e  GRAY I R O N  ALSO ST E E L  

-DEVLIN Y. c[f-l f i N E  T INN ING  JAPA -N PA1 
AS "I '- F N I S H I N G . N I N G  nlOM LEH IGH {WE & AMERICAN ST P H l l A  , � 

PAT E N TS .  
, MESSRS. MUNN & co., in connection with the publi­
cation of the SCIENTIFIC AMERICAN, continue to ex­
amine improvements, and to act as Solicitors of Patents 
for InvolntorB. 

In this line of business they have bad fort;y-one years' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, �pecitlcations, and the 
prosecution of Applications for Patents in the Unit.ed 
states. Canada. and lforeign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. AJI business intrusted to 
them is done with special care and promptness, on very 
reasonabJe terms. 

A pamphlet sent free of chariote, on application, COD­
tainlDg' fun information about Patents and how to pro­
cure them ; directions concerning Labels, Copyrights, 
�:�
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tents, etc. 
We also send, free oj charge, a Synopsis of fi'orebm Pa­

tent Laws, showing the cost and method of becuring 
patents in all the principal countries of the world. 

MUNN &. C O . ,  Solicitors ot· Patents, 

SAW S Wanted 50,000 Sawyers S A W  S a n d  Lumbermen t o  

A send us their full address for a copy of Em .. A erson's "" Book of !SA WS. We are first 
to introduce NATURAl .. GAS fo]' heating and 

W tempering Saws with wonderful effect up-w 
on improving their quality and toughness, 
enablin/iC us to reduce prices. Address S E1UERSUN, SMI'I'H & CO. (Ltd.), S Beaver Fan .. , Pa. 

THE PHONOGRAPH.- ·A DETAILED 
description of the new and improved form of the pho­
nograph just bro�bt ont by Edison. With 8 engrav· 
ings. Contained In SCIENTIFIO AMERICAN SUPPL"lp­
M ENT, No. 632. Price 10 cents. �'o be had at th.� 
OffiJJe and from all newsdealers. 

The Dunning Patent Wrought-I ron Boi ler 
With Self - Feeding Coal Magazine, I s  the best for 

Low Pressnre Steam or Hot Water 
Made In eleven Sizes, suitable to heat the smallest cottage or 

the largetolt bul1ding. Insures swarm house nhrht and dRY. 
Burns Hard or Soft Coal, Wood, Coke. or Gas. Over14,OOO 
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N ew York t�:���) .. r:::f���1ts�
t i�:Ck Box 40. 

Ge
nTli�hr.,;!)� B���}X.��r:;�:��!!nd'a'::J:.s Co. 

Send JOT New 17lustrated Catalogue. 

. H A N  C E R S PROGR�SS MAOHINE WORKS, 

C L U TC H  E S " .A.. &. F. EE-O'V\7"N, 
• 44 Pa.rk. P1a.cEI. N"". 'Y_ 

It.W.JOHE 
,A'llltlS, I 

STEAM PACKIN G 
Doiler Coverings, Millboard, Roofing, 

Building Felt. Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FRd:Il 
H. W. JOHNS MFG. CO., 87 Malden Lane. t1 . '! 

THB AMBRI�AH BBLL TBLBPH�HB ��. 
95 M I LK ST. ,  BOSTON ,  MASS. 

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

The transmission of Speech by all known 
forms of Electric Speaking Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish­
ed by it or its l icensees responsible for such 
unlawful use, and all the consequenceb 

thereof, and liable to suit therefor. 

INVENTORS and others desiring new articlesmanufac­
tured and introduced, address P. O. Box 86, Cleveland, O. 

Barnes' Foot· Power Machinery 
Complete outtlts for Actual Worksnop 
Business. A customer says : U Consid. 
ering its capaCity and the accuracy of 
your No. 4 Lathe. [ dO not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele­
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
8S if I had been walking around." 
Descriptive Price List Ifree. 

W. F. & JOHN BARNES CO., 
1999 RUBY ST., Rockford. Ill. 

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

chaniCS, Builders, men of leisure, and professional 
men, of an classes, need good books in the line of 
their respective ca.llings. Our post office department 
permits the- transmission of books through the maile; 
at very small cost. A comprehensive catalogue of 
useful books by',ditl'erent authors. on more than fiJty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subject.s 
classified with names of author. Persons desiring 
a COpy, have only to ask for it, and it will be mailed 
to them. Address, 
M U N N  & (JO . . 36 1 IIroadway, New York. 

Address JOHN A. ROEBLING 'S SONS, Manufactur­
ers, Trenton, N. J . ,  or 117 Liberty Street, New york. 

Wheels and Rope for conveying power long distances. 
Send for circnlar. 

CUTLER D E S K B E S T  I N  T H E W O R L D .  
A . C U T L E R &. S C N ,  

• B U F F A L o .  N Y. , U . S A 

R E C U L AT O R S. 
The Mason Steam Regulatin1[De,yices are known all over the world as the best of their kind. 

They are the standard adopted by the American and Sonthern cotton oil companies. Over 700 
of our redncing valves were used by one car-heating firm last year. Send for description to 

3b"l Broadway. New York. I BRANCH OFFlCES.-No. 622 and 6:U F Street, Pa­oillo BulidWIr. 1I1l1U" 7th Street, WMhiDgton, D, C. 
MASON REGULATOR CO., 22 Central St., Boston,  Mass., 

Or JENKINS BROS., Agents, New York, Philadelphia, and Chicago. 

[MAY 1 8, 1 889. 

SY�AL�� [ M�llt��lt I��� W��K� 
W B B U R N S P R O P "  

RQYAL MIUROSCOPIC SOCIE'fY. -
Annual address by the President Dr. DOllinger, F.R.S., 
delivered ICeb. 8, 1888. Contained in SCIEXTIFIC AM EltI­
CAN :::; U PPL I';MENT, No. 6 4 3 .  Price 10 cents. '1'0 be 
had at this otHce and from all newsdealers. 

C OM PTOMETER 
All AR I TMETHI CAL 

• • • •  PRO BLEMS 
Solved rapidly and accurately 
by u s  i n g the Comptometer. 
S a v e s 40 per cent. 01 time. 
Entire refief from mental stra i n  
Adapted t o  a/ l  commercial a n d  
scientilic computations. Send 
for circular. 

FELT & TARRANT MFG. CO., 52-56 I l l inois St. Chicago 
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vestigate. Address TAYLOR BROS., New Orleans, La. 

KEY SEATI NG 1llachi nes nud 20" D .. i lls. 
• W. P. DA VIS, Rochester, N. Y. 

T :S:  :El 

� t itutifit �mtritau 
ESTA BLISHED IS46. 

Tbe Most Popular Scientific Paper in the World. 
Only 83.00 a Yellr, inclnding Postage. Weekb. 

1i2 Nnmbers a Yellr. 

Tblll widely circuln led and splendidly lllnstrated 
paper Is publlsbed weekly. Every number contains six. 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries. 
representing' Engineering Works, Steam Machinery, 
New Inyentions. Novelties in MechaniCS, Manufuctures. 
Cbemlstry, Klectricity, Telegraphy. Pbotography, Archi­
tecture. Agriculture. Horticulture. Natural History. etc. 
Complete List of Patents each week. 

Tenus of SUbSCl·jptioll .-One copy of the SCIEN­
TIFIC A" ERICAN will be sent for <me uear-52 numbers­
postage prepaid. to any subscriber ill the United States 
or Canada, on receipt of th .. ee dol ln.'. by tbe pub­
IIshers ; six months, $1.50 ; three months, $1.00. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for partlculars. 
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. Ad .. 
dress all letters and make all orders, drafts, etc., pay .. 
able to 

�'O'NN &. CO., 
36 1 B roadway, N ew York • 

• 
T � :m  

Scientific Amer ican Supplement. 
This Is a separate and distinct pnbllcation from 

TH iC SC I E N TIFIC AMERICAN. but is uniform therewitb 
in Size, every number containing sixteen Jarge pages fun 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions .. 
THE ScnNT I FIC A M E R I CAN SUPPL EMENT is publisbed 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all tbe prinCipal departments of Science and the 
Useful Arts, embracing Biology. Geclogy, Mineralogy, 
Natural History, Geol<raphy, A rchreology. Astronomy, 
Chemistry, ElectriCity, Light, Heat, Mechanical Engi. 
neering, . ' Steam and Railway Engineering. Mining, 
Ship BUilding, Marine Engineering, Photography. 
Technology, Manufacturing I ndustrles, Sanitary En­
gineering, Agriculture, Horticulture, DomestIC Econo. 
my, Biography, MediCine, etc. A vast amuunt of fresh 
and valuable Information obtainable in no other pub­
lication. 

The most impCA"tant Engineering Works, �I echanl.ms. 
and Manufactures at home and abroad are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SllPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of tbe SCIENTIFIC AM. 
EltICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, express money order, or check. 

ill U N N  &; Co., 3 6 1  Broadway, N. Y .. 
Publisbers SCIENTIFIO AMEl<ICAN. 

• 

Building Edition . 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. l"orty large quarto pages, equal 
to about two hundred ordinary book pages ; forming a 
large and splendid Malrazine of Architectnre, rich. 
ly adorned with elegant plates in CO/OTS, and with other 
fine engravings ; illustrating the most interesting ex-, 
amples of modern Arcbltectural 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, inclnding those of very mOd­
erate cost as well as the more expensive. Drawings in' 
"perspective and In color are given, together with full 
Plans, SpecLficatlons, Sheets of Details, Estimates, etc. 

,The elegance and cheapness of this lllajtnificent work 
have won for it the Lnrll'est Ch·cu lnl ion of any 
Arch.tecmral publication In the world. Sold by :Ill 
newsdealers. $2.50 a year. Remit to 

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

PRINTING IN][S. 
THE .. Scientific American " is printed with CHAS. ENEU JOHNSON & CO. 'S INK. Tenth and J.om.. bard Sts., Phil a., and 17 Rose St., 0pp.  Dnane St., N. Y. 
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